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The  Natural  Resources  of  Indiana,  while  not  including  among  their 
number  any  of  the  precious  or  even  useful  metals,  are,  nevertheless,  as 
varied  in  character  and  as  valuable  as  those  possessed  by  any  State  in 
the  Union.  In  each  of  the  last  two  reports  issued  by  this  Department 
there  has  been  given  in  an  introductory  paper  a  resume  of  all  of  the 
Staters  mineral  resources,  while  of  several  of  the  more  important  ones, 
as  the  sandstones,  oolitic  stone,  petroleum,  etc.,  detailed  reports  with 
accompanying  maps  and  results  of  tests  have  been  published. 

The  value  of  each  of  the  five  leading  mineral  resources  of  the  State 
as  produced  in  1896  was  as  follows: 

Natural  Gas $5,043,635 

Coal 3,946,081 

Petroleum 2,954,411 

Building  Stone 1,691,341 

Clay  Products 2,674,326 

Total   $16,309,793 

When,  to  the  value  of  those  mentioned,  there  be  added  that  of  the 
cement  rock,  marl,  whetstone  and  lime  rocks,  curbing  and  flagging, 
molding  and  glass  sands,  and  other  minor  mineral  resources,  the  total 
will  easily  foot  up  twenty  or  more  millions  of  dollars.  With  the  excep- 
tion of  petroleum,  the  value  of  each  of  the  resources  produced  in  1897 
was  increased  over  that  of  the  previous  year,  though  as  yet  the  exact 
figures  of  all  are  not  available  to  show  the  amount  of  gain. 

No  State  in  the  UnioD,  unless  it  be  Pennsylvania,  possesses  at  pres- 
ent a  better  and  cheaper  supply  of  fuels  than  does  Indiana.  Among 
the  other  States  she  ranks  second  in  the  production  of  natural  gas, 
fourth  in  the  production  of  petroleum  and  seventh  in  the  production 
of  coal.  These  three  fuels  are  all  stored  products  which  have  been 
formed  in  ages  past  and  are  not  now  being  produced  beneath  the  sur- 
face of  our  State.  The  citizens  of  Indiana  are  drawing  upon  them  with 
a  lavish  hand.  They  not  only  waste  them  in  their  furnaces,  their  grates 
and  their  stoves  by  burning  them  at  all  hours  and  in  over-abundance. 
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but  they  also  allow  twenty  millions  or  more  cubic  feet  of  gas  to 
escape  daily  because  they  are  too  indolent  to  plug  or  cap  the  wells 
which  have  been  bored  for  oil.  Indiana  supplies,  at  ridiculously  low 
prices,  two  millions  of  the  citizens  of  Chicago  with  the  greater  part 
of  the  coal,  gas  and  petroleum  which  they  use.  Individually  those 
consumers  may  pay  high  enough  for  their  fuels,  but  the  producer  who 
secures  the  fuels  from  the  bowels  of  our  noble  State — or  rather  the 
middle-man  who  buys  from  the  producer,  pays  less  than  one-fifth 
their  real  value.  He  gets  his  coal  for  80  cents  to  $1.05  per  ton;  his 
oil  at  41  cents  per  barrel;  his  gas  at  2  cents  per  thousand  cubic  feet. 
His  only  additional  expense  is  for  transportation,  which,  in  the  case 
of  the  oil  and  gas,  is  but  a  nominal  sum.  Those  citizens  of  Indiana 
who,  by  right  of  ownership  of  the  surface,  claim  the  fuels  which  lie 
beneath  that  surface,  are  content  to  take  these  meagre  sums  because 
they  do  not  know  the  real  value  of  that  which  they  are  selling.  Since 
they  have  not  produced  these  fuels  by  the  sweat  of  their  brows,  as  they 
have  their  corn,  oats  and  wheat,  they  do  not  realize  their  value.  Sur- 
rounded as  they  are  by  the  plenty  of  the  present,  it  is  difficult  for  them 
to  realize  that  the  time  will  come, and  that  before  many  years,  when  the 
stored  reservoirs  of  at  least  two  of  these  fuels  within  the  borders  of 
our  State,  will  have  been  drained,  and  only  the  dregs  bo  left  as  a 
reminder  of  the  plenty  that  has  been. 

Report  of  Progress  on  Coal  Survey. — The  principal  work  of 
the  Department  of  (Joology  (]iirin<r  the  yenr  18U7  was  done  upon 
the  coal  survey  which  was  started  the  previous  year  and  which, 
it  is  hoped,  will  be  finished  in  1808.  During  the  field  season,  from  the 
middle  of  April  until  the  first  of  November,  1897,  the  following 
counties  were  surveyed:  Warren,  Fountain,  Vermillion,  Parke,  Vigo, 
Clay,  Sullivan  and  Greene,  and  those  parts  of  Benton,  Montgomery, 
Putnam  and  Owen  included  in  the  coal  fields — a  total  of  about  3,200 
square  miles.  The  field  party  included  Messrs.  G.  H.  Ashley,  in 
charge,  C.  E.  Siebenthal,  E.  M.  Kindle  and  J.  T.  Scovell,  the  latter  two 
being  in  the  field  only  part  of  the  season.  Each  member  of  the  party 
had  definite  areas  to  work  up,  and  will  be  responsible  for  the  details 
of  those  areas.  This,  with  the  work  of  last  season  in  Knox,  Daviess 
and  Martin  counties,  completes  the  field  work  north  of  the  East  Fork 
of  White  Eiver,  or  a  total  area  surveyed  of  4,500  square  miles.  Two 
weeks  were  also  spent  in  Pike  County,  during  which  most  of  the  mines 
were  visited  and  much  information  obtained  which  will  not  be  avail- 
able in  the  Spring  when  the  survey  of  the  county  will  be  completed. 

In  that  portion  of  the  area  which  has  been  finished  every  mine  has 
been  visited,  and,  as  far  as  time  would  allow,  every  kno^^Ti  outcrop, 


INTRODUCTORY.  o 

in  order  to  obtain  records  of  all  the  prospect  bores,  well  sections,  etc., 
possible,  and  especially  to  make  a  systematic  topographic  survey  from 
point  to  point  along  the  outcrop  of  the  principal  coal  beds.  The  infor- 
mation sought  has  been  for  two  purposes;  first: 

General,  to  obtain  the  salient  topographic  features  of  each  part  of 
the  area;  to  obtain  typical  columnar  sections,  especially  with  regard 
to  the  coal,  with  the  variations  from  place  to  place;  to  obtain  the 
characteristic  features  of  each  principal  coal  bed,  as  regards  strati- 
graphic  details  and  thickness,  quality,  quality  of  roof,  of  under-clay, 
workability,  adaptability  for  different  purposes,  etc.;  to  obtain  the 
distribution  of  each  workable  coal  bed,  both  vertically  and  horizon- 
tally, etc.,  etc. 

Secondly,  from  the  data  thus  obtained,  combined  with  the  data 
obtainable  at  any  point,  to  be  able  to  tell  at  that  point  what  coals 
imderlie  that  region,  their  depth  below  drainage,  thickness  and  de- 
tails concerning  quality,  accompanying  strata,  characteristics  by  which 
each  bed  may  bo  recognized,  probable  condition  of  roof  and  under-clay 
and  other  factors  affecting  workability. 

There  yet  remain  to  be  surveyed,  Gibson,  Pike  (in  part),  Dubois, 
Warrick,  Vanderburgh  and  Spencer  counties,  and  parts  of  Posey, 
Orange,  Crawford  and  Perry  counties.  It  is  planned  to  push  the 
work  on  these  counties  the  coming  year  with  the  hope  of  com- 
pleting them  fairly  early  in  ihe  season  so  as  to  allow  the  completion 
of  the  report  as  a  whole  by  ISTovember  1st,  1898. 

In  the  rejjort  the  following  subjects  will  be  treated: 

I.  General  geology  of  Coal. 

II.  (ieneral  geology  of  Indiana  coal  field. 

III.  Mining  niethodH,  etc. 

IV.  Details  of  coal  distribution  in  Indiana. 

V.     Summary  of  coal  and  mining.     (Tables  and  statistics.) 

In  addition,  there  are  contemplated  7  colored  geological  maps  on 
the  scale  of  two  miles  to  the  inch;  page  or  double  page  maps  on  the 
scale  of  one  mile  to  tlie  inch  of  all  the  more  important  coal  areas; 
drawings  illustrating  typical  columnar  sections,  detailed  coal  sections, 
cross  section?,  besides  numerous  figures  illustrating  geological  features 
of  the  coal,  and  mining  methods,  together  with  some  half-tone  plates, 
showing  mines,  processes,  etc.  In  preparing  the  report  it  is  planned 
to  group  similar  matter  as  far  as  possible,  making  comparisons  easy 
and  revealing  relations  and  facts  that  otherwise  would  not  be  ob- 
served. 

In  tlie  matter  of  progress,  it  may  be  stated  that  four  of  the  colored 
maps  are  nearing  completion;  12  dou})le-page    and  16    single-page 
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maps  are  completed  or  in  progress;  nearly  30  cross  sections  have  been 
prepared;  also  between  75  and  100  columnar  sections,  near  300  coal 
sections^  and  about  50  figures,  from  page  size  down,  of  mining  and  geo- 
logical subjects.  Part  I.  of  the  report  is  ready  for  the  press.  Parts  II. 
and  III.  are  well  under  way,  and  300  pages  of  Part  IV.  are  finished. 

When  this  report  on  Indiana  coal  is  completed,  any  one  wishing 
to  know  the  area,  average  thickness  or  quality  of  the  coal  belonging 
to  any  one  of  the  seven  workable  veins  of  the  State  can  have  access  to 
a  work  which  will  furnish  him  the  information  desired. 

Mine  Inspector's  Report. — The  report  of  the  State  Mine  In- 
spector, Mr.  Robert  Fisher,  will  he  found,  in  the  present  volume. 
It  shows  that  the  output  of  coal  in  Indiana  in  1897  was  4,228,085 
tons,  or  159,961  tons  more  than  in  1896.  When  it  is  remembered  that 
an  extended  strike  among  the  miners  began  July  4th  and  continued 
imtil  September  14th,  the  output  for  the  year  is  a  very  creditable  one. 

In  those  mines  of  the  Stale  o])erating  ten  or  more  men,  7,636 
miners  are  employed.  In  the  smaller  mines  nearly  900  additional 
men  are  at  work,  making  a  total  of  8,500  miners  in  the  State.  The 
report  shows  also  a  large  decrease  in  180T,  in  the  number  of  accidents 
in  the  mines,  there  being  but  16  fatal,  24  serious  and  74  minor  acci- 
dents, as  against  28  fatal,  66  serious  and  94  minor  in  1896.  Such  a 
decrease  is  excellent  proof  of  the  efliciency  of  the  work  done  by  the 
Mine  Inspector,  and  his  deputy,  Mr.  James  Epperson,  in  seeing  to  it 
that  many  of  the  former  olenionts  of  danger  about  the  luiues  have 
been  removed  or  modified. 

While  the  State  Inspector  and  his  assistant  visit  many  of  the  mines 
employing  less  than  ten  men,  and  make  recommendations,  the  law 
gives  them  no  power  to  enforce  better  conditions  of  ventilation  and 
measures  of  protection.  A  bill  was  introduced  into  the  last  Legislature 
giving  them  such  power,  but  it  failed  of  passage.  Such  a  statute 
is  one  of  the  most  needed  additions  to  the  mining  laws  of  the  State, 
since  the  life  of  a  minor  working  in  a  small  mine  is  just  as  valuable 
as  that  of  a  nian  working  in  any  of  the  larger  ones. 

The  report  of  Mr.  Fisher  will  be  found  to  contain  mucli  statistical 
and  other  information  differing  in  nature  .from  that  compiled  for 
former  reports,  and  to  it  the  reader  is  referred  for  additional  details 
concerning  the  mining  industry  of  the  State. 

Petroleum. — For  the  first  time  since  the  discovery  of  petroleum 
in  Indiana,  the  annual  ])roduction  lias  fallen  below  that  of  the 
preceding  year,  the  total  ])roduction  for  1897  being  4,353,138*  barrels, 
as  against  4,680,732  in  189(; — or  a  decrease  of  327,594  barrels.     The 

"^This  does  not  include  the  amount  used  for  fuel  and  other  purposes  in  the  field. 
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prevailing  low  price  of  Indiana  petroleum,  which  averaged  for  the 
year  but  43  cents  per  barrel,  or  20  cents  less  than  in  1896,  prevented 
the  sinking  of  many  new  bores  in  the  main  petroleum  field,  and  the 
old  wells  in  that  field  decreased  on  an  average  about  40  per  cent,  in 
output. 

Ne^'  developments  of  importance  were  made  near  Alexandria,  Madi- 
son County;  Peru,  Miami  County,  and  Broad  Eipple,  Marion  County. 
The  Alexandria  field  very  probably  has  an  unbroken  connection  with 
the  main  field  to  the  northeast,  and  tends  to  prove  the  belief  advanced 
in  both  of  my  former  reports  that  the  entire  gas  field  of  the  State 
will,  in  the  near  future,  yield  petroleum  in  greater  or  less  quantities. 
The  Peru  and  Broad  Ripple  productions  are  more  probably  from  iso- 
lated areas  of  porous  Trenton  limestone.  Such  areas  are  very  liable 
to  be  found  on  the  slope  of  the  main  gas  field  anywhere  within  15  to 
25  miles  of  its  margin.  A  paper,  giving  in  detail  the  developments 
made  in  the  new  fields  during  the  past  year,  and  accompanied  by 
maps  of  the  Peru  and  Broad  Eipple  fields,  will  be  found  in  the  present 
volume. 

The  petroleum  produced  in  Indiana  is  piped  and  shipped  from 
the  productive  areas  by  three  companies.  The  largest  of  these,  the 
Indiana  Pipe  Line  Company,  with  headquarters  at  Lima,  Ohio,  han- 
dles more  than  three-fourths  of  the  production,  and  kindly  furnished 
me  with  statistics  showing  the  amount  handled  by  them  each  month. 
The  other  two  companies — The  Indiana  Pipe  Line  and  Refining  Com- 
pany, controlled  by  the  Cudahy  Bros.,  of  Chicago,  and  the  Manhattan 
Oil  Company,  of  Lima,  Ohio,  refused  to  furnish  statistics  showing  the 
number  of  barrels  handled.  Since  petroleum  is  one  of  the  more  im- 
portant mineral  resources  of  Indiana,  and  since  accurate  statistics 
relative  to  the  Slate's  prodiietion  are  of  value  in  showing  the  mineral 
wealth  of  our  State,  and  thereby  attracting  capital  and  population 
within  her  bounds,  I  would  advise  the  passage  of  a  law  by  the  next 
General  Assembly,  compelling  all  companies  or  individuals  shipping 
or  piping  crude  petroleum  from  the  receiving  tanks  at  the  wells,  to 
furnish  to  the  Department  of  Geology  monthly  statements  showing 
the  number  of  j)ro(]ucing  wells  and  the  number  of  barrels  so  piped 
or  shipped.  Such  monthly  statements  must,  according  to  iaw,  be 
furnished  the  Department  by  all  operators  of  coal  mines,  and  there 
is  no  reason  why  the  oil  companies  should  not  be  compellecl  to  do 
likewise. 

The  total  amount  of  oil  produced  in  Indiana  since  1889,  when  the 
first  wells  were  sunk,  has  been  20,386,231  barrels,*  valued  at  $10,816,- 


*Not  including  the  amount  used  for  fuel  and  other  purposes  in  the  field. 
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326.  The  real  valije  of  a  barrel  of  crude  petroleum  is  much  greater  than 
43  cents,  the  average  market  price  in  1897.  When  the  market  price 
rises  more  nearly  to  the  true  value  there  is  little  doubt  but  that  the 
industry  will  take  new  life,  and  bores  sufficient  in  number  will  be 
sunk  to  bring  the  production  u])  to  or  al)ove  that  of  1896.  The  oil 
has  been  stored  for  thousands  of  years  in  the  porous  reservoirs,  from 
which  it  is  now  being  obtained,  and  the  operators  are  content  to  let 
it  remain  there  as  long  as  ])rices  are  kept  at  a  figure  which  gives  but 
little  profit  above  the  actual  cost  of  production.  Unlike  the  gas, 
there  is  little  danger  of  its  dissii)ation  and  loss  during  the  wait  for  a 
rise  in  the  price. 

Report  *op  the  State  Supervisor  op  Natural  Gas. — Noun- 
biased  person  can  read  carefully  the  report  of  Mr.  J.  C.  Leach, 
State  Supervisor  of  Natural  Gas,  printed  in  this  volume,  and 
not  conclude  that  we  are  noaring  the  end  of  the  supply  of  this  valuable 
fuel  in  Indiana.  This  report  but  alHrms  what  has  been  written  in 
the  previous  reports  of  this  Department,  even  as  far  back  as  1890. 

The  natural  gas  field  of  the  State  originally  embraced  almost  3,000 
square  miles.  To-day  the  productive  area  is  less  than  half  that  size. 
The  average  rock  ])rossi!re  was  in  the  beginning  325  pounds;  to-day 
it  is  loss  than  200  pounds.  Mr.  Leach  reports  that  in  the  heart  of  the 
field,  an  area  of  250  square  miles,  located  in  Grant,  Madison,  Black- 
ford and  Delaware  counties,  the  pressure  decreased  30  pounds  in  1897, 
and  now  averages  but  215  ])ounds;  while  in  these  four  counties,  which 
are  the  most  productive  of  the  entire  field,  the  average  pressure  is 
but  200  pounds.  This  decrease  in  rock  pressure,  added  to  that  of  an 
exhaustion  of  one-half  of  the  original  productive  area  and  tlie  con- 
stant encroachment  of  salt  water  towards  the  center  of  the  field,  all 
point  to  the  final  exhaustion  of  the  supply. 

In  the  face  of  these  facts  there  are  many  men  in  the  gas  field  wha 
are  either  so  foolish,  so  woefully  ignorant,  or  so  dishonest  as  to  decry 
constantly  the  idea  that  the  suj)ply  of  natural  gas  is  failing.  They 
assert,  in  spite  of  the  evidence  of  the  best  scientists  in  America  to  the 
contrary,  that  the  gas  is  being  generated  as  fast  as  it  is  used.  They 
continue  to  attempt  to  boom,  on  every  occasion,  the  gas  field.  They 
still  offer  '*free  gas  and  free  lands''  to  all  factories  that  will  locate  near 
their  towns.  They  condemn  the  reports  issued  by  this  Department. 
They  have  even  told  the  Supervisor  that  the  truth  ought  not  be  told; 
that  it  was  not  necessary  to  ]>roclaim  to  the  world  the  fact  that  gas 
is  failing. 

Such  men  evidently  forget  that  this  Dei)artment  was  organized  to 
advertise  the  resources  of  Indiana  as  they  are,  not  as  boomers  woidd 
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liave  them.  Tf  the  supply  of  a  resource  is  failing,  or  if  its  quality  is 
defective,  it  is  as  much  the  duty  of  this  Department  to  make  known 
-such  facts  as  it  is  to  publish  an  account  of  those  resources  which  are 
increasing  in  quantity  or  possess  some  newly  discovered  excellence  of 
•quality.  The  vast  majority  of  the  people  of  the  State  expect  the  truth 
in  the  reports  of  this  Department,  and  the  truth  must  be  told  as 
nearly  as  it  can  be  ascertained  by  careful  investigation. 

The  chief  duty  of  the  State  Supervisor  of  Natural  Gas  is  to  prevent, 
wherever  possible,  the  waste  of  the  fuel.  This  duty  Mr.  Leach  has 
performed  to  the  best  of  his  ability  with  the  means  at  his  command. 
As  an  assistant  in  this  Department,  he  was  directed  to  enforce  the 
"flambeau  law,  and  by  his  efforts  the  burning  of  such  lights  has  been 
practically  abandoned.  When  the  waste  of  gas  began  last  May  in  the 
vicinity  of  Alexandria,  I  directed  him  to  use  the  full  limit  of  his 
powers  to  stop  such  waste,  and  he  immediately  began  the  enforce- 
ment of  such  laws  as  were  on  the  statute  books.  He  was  condemned 
l)y  many  for  not  stopping  the  waste  at  once,  and  additional  directions 
irere  given  him  by  the  Chief  Executive  of  the  State,  but  it  was  soon 
found  that  he  was  already  doing  all  that  he  could  under  the  existing 
laws,  which  are  defective  in  that  they  do  not  give  the  Supervisor  the 
power  to  cap  any  well  whose  owner  insists  on  allowing  the  escape  of 
gas.  At  first  his  efforts  were  condemned  by  many  of  the  citizens  of 
Alexandria,  who  saw  a  prospective  oil  boom  in  their  midst.  However, 
the  rapid  decrease  of  the  rock  pressure,  consequent  upon  the  wanton 
waste  of  the  gas,  soon  brought  those  citizens  to  a  proper  realization  of 
their  best  interests,  and  led  them  to  add  their  efforts  to  those  of  the 
Supervisor  in  trying  to  stop  the  waste.  As  a  result,  several  cases  have 
been  pushed,  and  are  now  before  the  Supreme  Court  of  the  State, 
which  H-ill  soon  decide  whether  a  party  in  search  of  a  few  hundred  bar- 
rels of  oil  can  jeopardize  the  interests  of  thousands  of  citizens  by 
allowing  a  waste  which  will  soon  deprive  those  citizens  of  a  most  valu- 
able necessity. 

The  manufacturers  of  the  gas  field  have,  for  the  most  part,  done 
all  that  they  could  to  stop  the  waste.  Tlicir  association  has  advanced 
means  and  furnished  help  to  assist  in  shutting  off  all  unnecessary 
flow  of  gas.  They  realize  that  the  future  life  of  the  field,  as  com- 
pared with  the  past,  is  of  short  duration,  and  they  desire  to  prolong 
it  as  much  as  possible. 

No  one  can  say  with  certainty  how  long  the  su])ply  of  gas  for 
manufacturing  purposes  will  last  in  Indiana.  It  may  be  for  one  year; 
it  may  be  for  five.  When  it  fails,  the  factories  now  in  the  field  will 
Jiot  of  necessity  have  to  move  therefrom.    Petroleum  can  and  will  be 
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used  as  a  fuel  in  many  of  the  factories.  Improved  methods  of  separat- 
ing the  gas  from  coal  are  constantly  coming  to  the  front,  and  the  time 
inay  come  when  artificial  gas  from  this  fuel  will  be  made  in  quantity 
and  piped  to  the  factories  in  the  gas  field.  Again,  their  situation 
within  70  miles  of  the  center  of  a  great  coal  basin  will  give  them 
advantages  which,  though  far  inferior  to  those  they  now  possess,  will 
still  enable  them  to  compete  with  many  of  the  factories  of  the  East, 
where  fuel  has  to  be  transported  a  much  greater  distance. 

Every  one  will  admit  that  the  highest  use  to  which  this  gaseous 
fuel  can  be  put  is  that  of  household  consumption.  With  no  kindling, 
no  replenishing,  no  ashes,  no  soot,  the  duties  of  the  housewife  are 
decreased  many  fold.  For  this  reason  every  effort  should  be  made  to 
husband  the  present  supply  by  stopping  at  once  all  unnecessary  use 
or  wanton  waste.  Any  attempt  to  evade  the  law  relative  to  the  waste 
of  gas  should  be  promptly  reported  to  the  proper  officers.  Instances 
were  cited  during  the  past  season  of  persons  who  piped  the  gas  into 
a  pile  of  brick  and  burned  it,  hoping  thereby  to  keep  themselves 
within  the  pale  of  the  law.  All  such  persons  are  wholly  lacking  in 
public  spirit,  and  devoid  of  every  feeling  which  tends  to  advance  the 
interests  of  humanity.  All  future  attempts  to  locate  large  factories 
within  the  field  by  promising  them  free  gas  should  be  decried.  Such 
factories  can  but  shorten  the  present  fuel  supply  of  those  in  existence, 
and  diminish  the  amount  which  will  in  the  future  be  available  for 
household  purposes. 

The   Geology    op   Lake  and   Porter   Counties. — In  the  law 

creating  the  Department  of  Geology  it  was  specified  that  one 
of  the  duties  of  the  State  Geologist  shall  be  the  continuation  "of 
the  geological  survey  of  the  State  by  counties  or  districts,  and  the 
completion  and  revision  of  the  same  as  may  be  practicable.*'  My 
predecessors  in  charge  of  the  Department  followed  this  law  literally, 
and  in  the  annual  reports  previous  to  the  Twentieth,  dealt  with  all 
the  counties  except  Adams,  Blackford,  Fulton,  Hendricks,  Kosciusko, 
Lake,  Porter,  Tipton  and  Wells.  All  of  these  counties  are  included 
in  the  drift-covered  area  of  the  State,  and  but  few  outcrops  of  rock 
are  found  within  their  bounds. 

Since  the  civil  boundaries  of  a  county  have  little  or  nothing  to  do 
with  the  limits  or  boundaries  of  a  natural  resource  or  geological  for- 
mation, the  work  of  the  Department  for  the  past  three  years  has,  in 
the  main,  been  devoted  to  the  preparation  of  monographs  on  each  of 
the  leading  natural  resources  of  the  State.  The  worthy  citizens  of 
Lake  and  Porter  counties,  occupying,  as  they  do,  that  region  of  the 
State  lying  nearest  the  great  city  of  Chicago,  have  felt  that  the  De- 
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partment  of  Geolog}-  had  not  done  them  justice  in  the  bestowal  of 
its  favors  in  the  past.  It  was  thought  best,  therefore,  to  continue, 
for  a  time,  the  work  based  on  the  county  boundary  system,  and  several 
months  of  the  summer  and  autumn  of  1897  were  spent  by  the  writer 
in  gathering  data  for  a  paper  entitled  "The  Geology  of  Lake  and 
Porter  Counties,  Indiana,"  which  appears  as  a  part  of  the  present 
volume. 

The  paper  is,  in  the  main,  devoted  to  the  physiography  or  surface 
features  of  the  two  counties,  since  not  a  single  outcrop  of  rock  is 
located  within  their  bounds.  Lying,  as  they  do,  adjacent  to  the 
southern  shore  of  Lake  Michigan,  much  of  their  northern  portion  is 
covered  with  sand.  Unfortunately,  the  more  important  railways 
which  pass  through  the  counties  traverse  this  sandy  region,  and  the 
traveler  bears  away  with  him  wrong  ideas  concerning  their  fertility 
and  general  prosperity. 

No  one  who  spends  a  considerable  period  in  the  study  of  the  surface 
of  these  two  counties  can  deny  that  a  large  percentage  of  their  area 
ranks  among  the  most  fertile  lands  of  the  State.  In  the  production 
of  hay.  Lake  stands  second  and  Porter  third  among  the  92  counties 
of  Indiana;  while  in  the  production  of  milk.  Lake  ranks  third  and 
Porter  fifth.  Much  of  the  sand-covered  area  is  admirably  adapted 
to  the  raising  of  small  fruits  and  vegetables;  and  the  thousands  of 
acres  of  marsh-land  in  the  valley  of  the  Kankakee  is  being  rapidly 
drained,  and  in  time  that  section  will  be  known  as  the  garden  spot 
of  northwestern  Indiana. 

While  no  ledges  of  stratified  rock  were  available  for  study,  interest- 
ing problems  were  presented  relative  to  the  glacial  deposits,  the 
formation  of  sand  dunes  and  prairies,  the  former  extent  southward 
of  Lake  Michigan,  etc.,  and  a  discussion  of  these  and  many  other 
features  is  given  in  the  paper  which  follows.  It  is  also  accompanied  by 
a  map  showing  the  more  salient  physiographic  features  of  the  area 
under  consideration. 

• 

The  Clays  and  Clay  Industries  of  Northwestern  Indiana. — 

Since  the  publication  of  the  paper  on  the  "Clays  of  the 
Coal-Bearing  Counties  of  Indiana,^^  in  the  report  *of  this  De- 
partment for  1895,  the  interest  in  Indiana  clays  and  their  possibilities 
for  manufacturing  purposes  has  largely  increased.  Scarcely  a  day 
passes  but  that  inquiry  by  letter  or  person  is  made  at  the  office  of  the 
Department  concerning  the  clay  resources  of  the  State.  Large  fac- 
tories have  been  recently  erected  near  Mecca  and  Montezuma,  Parke 
County;  Brazil,  Clay  County,  and  Martinsville,  Morgan  Coiinty,  for 
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the  piirpose  of  utilizing  the  deposits  described  in  detail  in  the  report 
cited,  and  additional  factories  will  be  erected  in  1898  west  of  Terra 
Haute  and  north  of  Brazil. 

After  the  completion  of  the  work  in  Lake  and  Porter  counties,  all 
the  available  time  of  the  writer  for  the  remainder  of  the  season  of 
1897  was  spent  in  an  examination  of  the  clays  and  clay  factories  of 
eight  of  the  northwestern  counties  of  the  State,  and  the  results  of 
that  examination  are  incorporated  in  a  paper  entitled  "The  Clays  and 
Clay  Industries  of  Northwestern  Indiana,"  which  is  published  in  the 
present  volume. 

While  no  material  suitable  for  the  best  grades  of  vitrified  ware  or 
pottery  was  discovered  in  the  area  visited,  much  which  could  be 
utilized  in  the  making  of  pressed  front  brick,  hollow  brick,  terra  cotta 
lumber,  and  many  fire-proof  products  was  found.  The  largest  pressed- 
brick  factory  in  the  State  is  located  at  Porter,  Porter  County,  while 
at  Hobart,  Lake  County,  another,  of  almost  equal  capacity,  is  in  course 
of  construction.  One  factory  at  Hobart  has  been  making  terra  cotta 
lumber  for  ten  years,  and  the  owner  claimed  to  liave  the  only  deposit 
of  clay  in  the  State  suitable  for  such  material.  The  investigations  and 
chemical  analyses  made  and  given  in  the  paper  cited  prove  the  presence 
of  a  similar  clay  in  a  number  of  other  localities  in  Lake,  Porter, 
Laporte  and  St.  Joseph  counties.  Capital  invested  in  the  making  of 
porous  fire-proof  products  at  any  or  all  of  the  points  mentioned  will, 
without  doubt,  return  handsome  revenues,  since  such  products  are 
coming  into  rapid  use  in  the  larger  structures  of  all  the  leading  cities 
of  the  United  States. 

The  Knobstone  shales  which  come  to  the  surface  over  a  large  area 
in  Jackson,  Morgan  and  adjoining  counties  north  and  south,  have,  as 
yet,  been  practically  unutilized  for  manufacturing  purposes.  In  July, 
1897,  a  careful  study  was  made  of  a  number  of  deposits  of  these  shales 
in  Jackson  County,  and  an  exhaustive  chemical  analysis  shows  their 
especial  adaptation  to  the  making  of  vitrified  brick  and  sewer  pipe. 
A  plant  erected  by  the  side  of  the  B.  &  0.  S.  W.  Railway  six  miles 
west  of  .Seymour  can  hardly  fail  in  furnishing  southeastern  Indiana 
with  the  best  grade  of  such  products  for  a  score  of  years  to  come. 

The  pn^^cal  experience  of  the  past  ten  years  has  proven  that  no 
more-  durable  material  for  the  making  of  pavements  can  be  used  than 
vitrified  brick,  provided  sufficient  care  be  taken  in  the  structure  of  the 
foundation  upon  which  the  brick  are  placed.  Such  a  pavement  comes 
nearer  than  any  other  to  a  typically  perfect  pavement;  i.  e.,  one  which 
is  reasonable  in  first  cost;  low  in  cost  of  maintenance  and  easy  to  re- 
pair; durable  under  heavy  traffic,  with  reasonably  freedom  from  noise- 
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«iid  dust;  free  from  decay,  water  proof  and  non-absorptive;  of  low 
tractiye  resistance  and  furnishing  a  good  foothold  for  horslft. 

The  city  of  Chicago  has  recently  let  the  contract  for  66  miles  of 
vitrified  brick  pavements,  and  a  number  of  miles  of  brick  roadway 
were  constructed  in  1897  in  the  country  near  Monmouth,  Illinois.  The 
making  of  paving  brick  is  an  industry  yet  in  its  infancy  in  Indiana, 
for  the  time  will  come,  and  that  before  many  years,  when  not  only  the 
streets  of  every  town  of  two  thousand  inhabitants  within  our  State 
will  be  paved  with  brick,  but  also  many  of  our  country  roadways  in 
those  regions  devoid  of  gravel  and  other  road  material. 

Utilizatioit  of  Convict  Labor  in  Making  Road   Material  — 

The  question  of  good  roads  is  at  present  one  of  the  most  vital  with 
which  the  farming  community  of  Indiana  has  to  deal.  Many  of  the 
better  counties  of  the  State  long  ago  realized  the  importance  of  this 
question,  and,  where  road  material  was  conveniently  located,  con- 
structed gravel  or  macadam  roads  radiating  in  all  directions  from  their 
county  towns.  In  other  counties,  possessing  a  plentiful  supply  of  road 
material,  the  importance  of  the  question  has  not  yet  been  Realized,  and 
for  six  months  of  the  year  the  farmers  are  practically  isolated  from 
market,  or,  if  they  manage  to  reach  it  once  a  week,  can  only  haul 
thereto  a  fraction  of  a  load.  Such  counties  are  readily  recognized  as 
far  below  the  average  in  wealth,  prosperity,  and  the  public  spirit  of 
their  citizens. 

Prof.  Latta,  of  Purdue  University,  has  for  some  time  been  making 
a  careful  study  of  the  good  roads  question  in  the  State,  and  has  re- 
ceived reports  from  hundreds  of  farmers,  some  of  whom  live  on  good 
roads  once  bad,  and  others  on  roads  still  bad.  From  these  reports  he 
has  computed  statistics  showing  that  the  difference  between  good  and 
bad  roads  amounts  to  78  cents  an  acre  annually  on  the  farms.  Apply- 
ing this  amount  to  the  entire  State — 36,350  square  miles,  or  23,264,000 
acres — we  have  the  sum  of  $18,145,920.  Of  this  amount,  fully  two- 
thirds  is  wasted  every  year  in  the  State  in  the  loss  of  time,  and  in  the 
loss  of  opportunity  in  securing  the  best  market  for  the  produce  of  the 
farm. 

Moreover,  our  vehicles  for  rapid  country  travel  are  more  numerous 
and  of  an  entirely  different  style  from  what  they  were  twenty  years 
ago.  Almost  every  farmer  now  owns  his  own  buggy  atid  carriage. 
The  bicycle  by  countless  thousands  has  come  to  stay,  and  the  horseless 
carriage  and  motocycle  will  ere  long  make  their  appearance  upon  the 
scene.  The  owners  of  all  these  lighter  forms  of  vehicles  are  demand- 
ing, and  will  continue  to  demand,  better  roads,  and  the  legislator  must 
soon  learn  that  the  question  is  one  of  the  most  important  which  he  has 
to  face. 
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Through  all  the  panic  and  depression  of  the  last  four  years^  the 
farmers  in  the  good  road  districts  of  Indiana,  have  gone  on  making 
money  and  improving  their  farms,  and  have  not  troubled  themselves 
to  any  extent  about  politics  or  finance.  On  the  other  hand,  those  living 
in  the  bad  road  districts  have,  for  more  than  a  third  of  their  time,  en- 
dured an  enforced  idleness  which  has  made  them  poorer,  and  caused 
them  to  cry  out  against  the  financial  policy  of  the  government,  rather 
than  against  their  own  short-sightedness  on  the  road  question.  Indi- 
ana is  rich  in  clay  suitable  for  vitrified  brick,  rich  in  gravel,  rich  in 
stone  for  macadam  roads.  There  is  no  reason,  therefore,  why  every 
public  road  of  any  importance  in  the  State  should  not  be  improved  so 
that  it  can  be  traveled  with  ease  any  day  in  the  year. 

In  the  penitentiary  at  Michigan  City  there  are  to-day  almost  a 
thousand  able-bodied  men  who  are  being  marched  about  to  furnish 
them  exercise,  because  the  labor  organizations  of  our  State  are  opposed 
to  their  competition.  The  industry  of  the  honest  citizens  of  the  State 
pays  for  maintaining  these  criminals  in  idleness.  Let  the  General 
Assembly  authorize  the  purchase  of  an  extensive  bed  of  shale  in 
western  Indiana;  and  the  erection  on  it  of  a  modem  paving  brick 
factory.  Equip  this  factory  with  convict  labor,  and  put  several  hun- 
dred additional  convicts  to  breaking  stone  for  foundation,  and  cutting 
it  for  curbing.  This  brick  and  stone  can  then  be  furnished  at  the 
plant  at  less  than  one-sixth  present  prices  to  those  counties  devoid  of 
other  road  material. 

The  cost  of  a  paving-brick  plant,  completed  for  work,  which 
has  a  capacity  of  forty  thousand  output  per  day,  is  about  forty  thou- 
sand dollars.  One  with  double  the  capacity  costs  about  $60,000.  The 
greater  amount  of  this  expense  is  for  buildings  and  kilns  which  could, 
by  convict  labor,  be  constructed  of  brick  made  on  the  spot,  so  that 
the  cost  to  the  State  would  be  less  than  half  this  sum.  After  the 
plant  is  once  in  operation,  with  fuel  and  raw  material  both  at  hand, 
the  only  outlay  is  for  labor.  Where  the  daily  output  is  eighty  thou- 
sand brick,  and  the  fuel  is  mined  in  connection  with  the  shale,  the 
number  of  hands  necessary  is  about  125.  These,  at  $1.50  each  per 
day,  would  make  the  cost  of  the  brick  about  $2.35  per  thousand.  With 
convict  labor,  the  actual  cost  of  the  brick  would  be  only  the  sum  paid 
out  for  the  maintenance  of  the  prisoners.  At  50  cents  per  capita,  this 
would  amount  to  about  80  cents  per  thousand.  With  a  plant  erected 
which  will  give  employment  to  375  men,  240,000  brick  can  be  made 
daily.  A  year's  output  will  be  sufficient  to  pave  almost  ono  liundred 
miles  of  roadway. 

The  paving  brick  can  be  sold  to  the  counties  constructing  the  roads 
at  $1.00  per  thousand,  which  would  require  an  outlay  of  but  $760 
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per  mile.  The  crushed  stone  prepared  by  convict  labor  can  be  fur- 
nished at  30  cents  per  cubic  yard,  and  the  curbing  at  a  correspond- 
ingly low  price.  A  road  of  vitrified  brick,  which  will  last  a  quarter  of  a 
century  or  longer  with  little  expense  for  maintenance,  can  then  be 
built  and  need  cost  but  little  if  any  over  $2,500  a  mile,, the  most  of 
which  would  be  for  grading  and  the  laying  of  the  brick.  For,  under- 
stand, the  plan  proposed  does  not  consider  that  the  convicts  be  em- 
ployed except  in  the  preparation  of  the  material,  the  latter  to  be 
furnished  at  cost  to  the  counties.  All  grading,  teaming,  bricklaying, 
etc.,  should  be  done  by  free  labor,  as  it  is  at  present.  The  day  of  the 
chain  gang  at  work  on  the  roadside,  subjected  to  the  gaze  and  jeers 
of  the  passer-by,  is,  rightfully,  a  thing  of  the  past. 

Five  years  ago  California  was  in  the  same  situation  as  Indiana  is 
to-day.  Her  convicts  were  idle  in  deference  to  the  wishes  of  her 
labor  organizations.  Her  legislators  passed  a  law  authorizing  the  em- 
ployment of  the  convicts  in  the  breaking  of  stone  for  road  material. 
To-day  that  State  is  supplying  the  prepared  stone  to  the  counties  at 
28  cents  a  cubic  yard,  on  board  the  cars,  which  is  less  than  one-third 
the  ordinaify  market  price;  yet  sufficient  to  pay  for  the  maintenance 
of  the  convicts.  The  railroads  of  the  State  are  carrying  the  material 
at  the  bare  cost  of  hauling,  for  they  realize  that  the  improved  country 
roads  will  bring  to  them  in  the  future  a  great  increase  in  farm  products 
for  shipment. 

Many  objections  to  the  plan  proposed  will  doubtless  arise,  for  the 
questions  to  be  solved  are  important  ones,  and  for  that  reason  no 
plan  can  or  will  be  presented  but  what  will  have  its  weak  points.  The 
most  serious  of  these  objections  is  the  cost  of  a  new  prison  which 
would  necessarily  have  to  be  constructed  at  the  plant.  This,  how- 
ever, would  be  much  less  than  is  generally  supposed,  since  the  shale 
can  be  burned  into  ordinary  and  pressed  front  brick  of  the  finest 
quality.  The  brick  could,  therefore,  be  made  and  the  prison  con- 
structed by  the  convicts  themselves  for  a  very  reasonable  cost.  More- 
over, fine  building  and  pressed  front  brick  could  be  made  and 
furnished  the  other  institutions  of  the  State,  at  cost,  whenever 
needed,  thus  reducing  materially  the  amounts  necessary  to  be  appro- 
priated from  the  public  funds  for  new  buildings  and  repairs.  It 
seems,  therefore,  that  given  an  ever-growing  demand  for  better  roads; 
an  abundance  of  nature's  products  which  can  be  made  into  the  best 
of  road  material,  and  850  convicts  able  and  willing  to  work,  that  we 
have  a  combination  which,  under  the  proper  management,  would 
give  us  the  improved  roads,  furnish  employment  for  our  convict  labor. 
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aiid  yet  p\\e  no  offense  to  that  army  of  honest  workingmen  whose 
interests  and  welfare  are  evt?r  to  be  upheld. 

Report  on  the  Niagara  J^imestone  QuARRii-^e.— The  Niagara 
limestones  of  soiitheasteni  Indiana  have,  for  a  number  of  years, 
been  extensively  quarried,  especially  in  Decatur,  Franklin  and  Fay- 
ette counties.  As  yet,  however,  no  detailed  report  upon  the  proper- 
ties and  uses  of  the  stone,  or  the  leading  features  of  the  deposits  has 
been  published.  During  the  past  season,  Dr.  August  Foerste  was 
engaged  in  collecting  information  for  such  a  report,  which  he  has 
prepared  for  the  present  volume. 

The  most  valuable  variety  of  the  Niagara  stone  quarried  is  typically 
exposed  in  the  vicinity  of  Laurel,  Franklin  County,  and  so  to  all  stone 
of  that  variety  the  name  *T*aurel  limestone''  has  been  applied  by  Dr. 
Foerste. 

This  stone  can  be  quarried  more  easily  and  at  less  expense  than  any 
other  stone  of  a  similar  nature  in  the  State;  the  natural  seams  and 
even  bedding  doing  away  largely  with  the  necessity  for  drilling  and 
blasting.  The  stone  occurs  in  natural  slabs  of  a  uniform  thickness — 
two  to  twenty  inches — ^and  with  the  upper  and  lower  surfaces  very 
even,  so  that  for  many  purposes  tool  dressing  after  quarrying  is  not 
necessary.  It  is  of  a  handsome  color,  very  hard  and  durable,  and  is 
used  extensively  for  flagging  and  curbing,  and  to  a  less  extent  for 
window  sills,  window  caps,  range  stone,  ashlar,  door-steps,  founda- 
tions, street  crossings,  gutter  stone,  pier  footings,  bridge  abutments, 
etc.  For  many  of  these  uses  it  is  better  suited,  and  can  be  furnished 
more  cheaply,  than  either  the  Bedford  oolitic  limestone  or  the  Berea 
(Ohio)  sandstone,  the  two  materials  with  which  it  comes  in  closest 
<3ompetition.  The  railway  facilities  of  the  region  about  Laurel  and 
other  localities,  where  the  best  deposits  are  found,  are,  as  yet,  very 
poor,  the  stone  from  most  of  the  quarries  being  hauled  on  wagons  to 
the  cars.  With  several  good  switches  to  the  leading  deposits,  this  stone 
could  be  put  on  the  market  for  a  lower  price,  and  yet  with  a  greater 
profit,  than  is  now  secured;  and  its  superior  quality  would  soon  lead  to 
its  extensive  adoption  for  those  purposes  for  which  it  is  so  well  fitted. 

Catalogue  of  the  Fossils  of  Indiana.  — The  subject  of  paleon- 
tolog}^  has,  during  the  past  three  years,  received  but  little  attention 
in  the  reports  of  this  Department.  That  subject  had  been  quite 
fully  treated  by  my  predecessors,  and  the  economic  resources  of  the 
State,  which  have  been  constantly  growing  in  importance,  demanded 
the  time  and  energies  of  the  force  at  my  command.  That  the  paleon- 
tology of  the  State  be  wholly  neglected  was  not  intentional,  however, 
and  Mr.  E.  M.  Kindle  has,  therefore,  prepared  for  the  present  volume 


INTRODUCTORY.  15 

a  list  of  all  the  fossils  known  to  occur  in  the  State.  This  list  shows 
also  the  geological  formation  in  which  each  species  is  found,  and  is 
accompanied  by  a  bibliography  of  Indiana  paleontology,  making  a 
paper  which  will  doubtless  be  of  much  value  to  all  collectors  and 
students  of  the  remnants  of  that  rich  fauna  and  flora  which  once 
existed  in  or  near  the  waters  in  which  the  rocks  of  our  State  were  laid 
down. 

The  Birds  of  Indiana. — Students  of  Natural  History  through- 
out the  State  have  long  felt  the  need  of  a  descriptive  work  on  the 
birds  of  Indiana,  which  would  enable  them  to  readil^-  recognize  any 
species  which  might  come  into  their  hands.  Such  a  work,  I  am 
pleased  to  say,  has  been  prepared  for  the  present  volume  by  Mr.  A.  W. 
Butler,  formerly  of  Brookville,  Indiana,  now  Secretary  of  the  Board 
of  State  Charities.  Mr.  Butler  has  devoted  many  years  to  the  study 
of  Indiana  birds,  and  no  man  in  the  State  knows  more  of  their  habits 
and  distribution  than  he.  For  twenty-two  years  he  has  been  gathering 
the  data  for  such  a  report,  and  for  that  reason  it  can  be  relied  upon  as 
accurate  and  comprehensive. 

In  the  paper  will  be  found  a  description  of  each  of  the  321  species 
of  birds  which  have  been  identified  within  the  bounds  of  Indiana  in 
the  past;  together  with  a  description  of  the  nest  and  eggs,  and  a  state- 
ment of  the  geographical  range  of  each  species.  An  artificial  key  to 
the  species  is  also  given  which  will  enable  any  one,  after  a  little  prac- 
tice, to  bring  about  their  ready  identification. 

An  account  of  the  food  habits  and  song  of  each  species  is  also  added, 
together  with  a  statement  of  its  abundance  or  scarcity,  the  season  of 
the  year  in  which  it  occurs  within  the  State,  and  the  time  of  its  arrival 
therein  and  departure  therefrom.  A  bibliography  of  the  literature 
pertaining  to  Indiana  birds  and  a  list  of  those  species  which,  by  reason 
of  their  reported  occurrence  in  adjacent  States,  may  also  occur  within 
Indiana,  is  also  given. 

The  work  has  been  prepared  with  as  few  technical  terms  as  possible 
in  order  that  it  may  be  readily  used  by  boys  and  girls  of  the  farm  who 
come  daily  in  direct  contact  with  the  birds,  and  by  the  pupils  of  our 
schools,  who  should  have  a  more  general  knowledge  of  the  names, 
songs  and  beneficial  habits  of  our  feathered  friends  throughout  the 
State. 
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At  my  suggestion,  Mr.  Geo.  H.  Ashley  has  prepared  for  the  present 
volume  the  accompanying  table*  (Plate  II.),  showing  a  columnar 
section  of  all  the  rocks  of  the  State,  the  time  period  during  which  each 
group  was  laid  down,  a  statement  of  the  character  of  the  dominating 
rocks  of  each  group,  and  in  the  last  column  the  names  given  to  the 
more  important  subdivisions. 

The  Potsdam  Sandstone. — In  most  instances  in  which  bores 
for  gas  or  oil  have  pierced  the  full  thickness  of  the  Trenton  lime- 
stone, the  underlying  sandstone  has  been  recorded  as  Potsdam  sand- 
stone. It  is  probable,  however,  that  •  Potsdam  sandstone  has  been 
reached  only  in  the  deep  wells  at  Hammond,  Crown  Point  and  La- 
Porte  at  a  depth  of  about  600  feet  below  the  bottom  of  the  Trenton. 
At  Crown  Point  it  was  pierced  about  1,000  feet  without  reaching  its 
base.    It  does  not  outcrop  in  the  State. 

The  Lower  Magnesian  Limestone. — According  to  Phinney, 
(loc.  cit.  p.  625)  this  stratum  is  represented  by  the  last  50  feet 
pierced  by  the  drill  at  Bloomington,  and  probably  also  by  the  boring 
at  Greenwood,  Johnson  County.  It  is  a  grayish,  sandy  limestone,  and 
outcrops  near  Utica,  Illinois,  but  nowhere  in  this  State. 

The  St.  Peter's  Sandstone. — This  formation  has  been  pene- 
trated by  a  number  of  bores  which  have  passed  through  the  Tren- 
ton limestone,  and  has  usually  been  recorded  as  Potsdam  sandstone. 
It  varies  from  a  pure  sandstone  to  a  sandy  limestone,  and  is  usually  of 
a  light  color.  It  outcrops  near  Utica,  Oregon  and  Polo,  Illinois,  and 
also  in  Wisconsin,  but  not  in  Indiana.    It  is  a  very  porous  rock,  well 


'^In  the  preparation  of  this  table  and  text  Mr.  Ashley  and  myself  hare  drawn  largely 
on  the  details  given  by  Mr.  A.  J.  Phinney  in  his  paper  on  the  "Natural  Gas  Field  of 
Indiana/'  published  in  the  Eleventh  Annual  Report  of  the  U.  S.  Qeol.  Survey;  and  also 
upon  the  recent  papers  of  Mestrs.  Hopkins,  Siebenthal  and  Kindle  in  the  last  two  report:* 
of  this  Department;  while  upon  Mr.  Ashley's  work  in  the  field  U  based  that  portion  of  the 
table  pertaining  to  the  coal  measures  and  overlying  beds. 

2 — Geol. 
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adapted  for  transmitting  water,  and  is  a  common  source  of  much  of 
the  water  in  many  of  the  deep  artesian  wells  of  northern  Illinois  and 
Indiana. 

The  Trenton  and  Galena  Limestones. — This  formation  has  be- 
come popularly  known  as  the  reservoir  of  most  of  the  natural  gas 
and  oil  found  in  the  State.  It  is  a  massive  stratum  of  limestone 
with  a  very  little  shale  in  places.  Wliere  containing  gas  and  oil 
it  is  dolomitic  in  nature,  and  much  more  porous  than  where  devoid  of 
those  bitumens.  It  probably  underlies  the  entire  State,  with  an  aver- 
age thickness  of  about  500  feet.  It  does  not  outcrop  within  the  State, 
and  its  known  closest  proximity  to  the  surface  is  near  Lawrenceburg, 
where  it  is  348  feet  below. 

The  upper  and  later  portions  of  the  Trenton  are  lead-bearing  in  Illi- 
nois and  other  States,  and  to  them  the  name  Galena  limestone  has 
been  applied.  These  portions  are  darker  than  the  typical  oil-bearing 
Trenton,  and  have  been  struck  in  a  number  of  the  deep  wells  in 
northern  Indiana. 

Tub  Utica  Shale. — This  formation  is  a  persistent,  fine  grained, 
dark  brown  or  black  shale,  which  immediately  overlies  the  Trenton 
and  forms  the  necessary  impervious  cover  above  the  oil  and  gas-bearing 
portions  of  that  limestone.  In  the  eastern  half  of  the  State  the  Utica 
has  a  recorded  thickness  of  nearly  400  feet,  but  grows  thinner  to  the 
northwest,  and  seems  to  be  wholly  absent  in  the  bores  in  Lake  and 
Porter  counties.  It  does  not  outcrop  in  Indiana,  but  probably  under- 
lies the  greater  portion  of  the  State. 

The  Hudson  River  Limestones  and  Shales. — These  are  the 
oldest  rocks  which  come  to  the  surraco  in  Indiana.  They  outcrop 
onlv  in  (he  southonstern  corner  of  the  State;  i'ormin£:  the  surface 
rocks  over  all  or  a  portion  of  the  counties  of  Switzerland,  Ohio,  Dear- 
born, Franklin,  Union,  Wayne,  Fayette  and  Ripley.  In  several  of  the 
adjoining  counties  to  the  west  they  are  also  exposed  in  the  ravines  and 
deep  cuts.  This  formation  consists  of  bluish-green  shale,  bluish 
limestone  and  clays;  the  limestone  being  most  prominent  in  the  upper 
part  of  the  series.  The  greatest  recorded  thicloiess  of  the  formation 
is  860  feet.  It  thins  to  the  northwest,  being  represented  in  the  bores 
at  Crown  Point  by  only  122  feet  of  bluish-green  shale.  The  upper 
part  of  the  series  is  very  fossiliferous,  and  has  been  long  and  exten- 
sively studied. 

The  Clinton  Limestones.  — This  formation,  which  is  represented 
by  thick  deposits  in  some  of  the  Eastern  States,  is  known  in  In- 
diana only  as  a  thin  stratum  of  salmon  brown  or  reddish,  rather 
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coarse-grained  limestone.  It  outcrops  over  small  areas  in  several 
counties  of  the  southeastern  corner  of  the  State,*  and  has  been  pierced 
by  a  number  of  bores  in  the  northern  portions. 

The  Niagara  Limestone. — In  the  stratigraphy  of  Indiana,  this 
subdivision  comprises  the  greater  portion  of  the  Upper  Silurian 
period,  forming  the  surface  rocks  in  a  number  of  counties  in  the 
eastern  and  northern  portions  of  the  State.  The  base  of  the  formation 
consists  of  a  characteristic  bed  of  bluish-green  shale  ranging  in  thick- 
ness from  2  to  40  feet.  Overlying  this  is  a  heavy  stratum  of  lime- 
stone varying  from  100  feet  in  thickness  along  the  Ohio  River  to  440 
feet  in  the  northern  and  northwestern  portions  of  the  State.  This 
limestone  ranges  from  a  sub-crystalline  buff,  through  a  bluish  crypto- 
crystalline  to  a  bluish-green  shaly  limestone.  In  Decatur,  Franklin 
and  Wabash  counties,  it  is  largely  quarried  for  flagging,  curbing  and 
similar  uses;  and  near  Huntington  and  Delphi  it  is  used  extensively 
for  lime. 

The  Waterlime  and  Lower  Helderbueg. — These  are  closely 
related  limestones,  whose  known  thickness  in  the  State  varies 
from  15  to  150  feet,  and  25  to  250  feet,  respectively.  The  Lower 
Helderburg^'is  a  buff  to  gray  cherty  limestone,  which,  when  exposed  by 
erosion,  is  often  irregular  and  uneven  in  its  bedding.  It  outcrops 
along  the  Wabash  River  near  Logansport  and  farther,  northwest  near 
Monon  and  Rensselaer.  The  Waterlime  is  chiefly  represented  in 
northern  Indiana,  outcropping  near  Kokomo,  where  it  is  extensively 
quarried  for  building  material,  and  also  near  Logansport.  Farther 
north  it  so  merges  into  the  Lower  Helderburg  that  the  two  are  diffi- 
cult to  distinguish. 

The  Cornjferous. — This  formation  is  represented  in  Indiana  by 
sandstones  15  to  20  feet  thick,  thought  to  correlate  with  the  Scho- 
harie group  of  New  York,  and  by  limestones  5  to  65  feet  thick,  cor- 
related with  the  Upper  Helderburg.  The  petroleum  at  Terre  Haute 
probably  has  its  origin  in  the  limestone  of  this  subdivision. 

The  Hamilton. — Dr.  Phinney  ascribes  to  this  group  a  20-foot 
stratum  of  brown  calcareous  shale  and  an  overlying  bed  of  dark  gray 
limestone,  27  feet  in  thickness,  which  were  penetrated  by  a  bore  at 
Goshen.  The  formation  has  not  vet  been  recognized  in  southern 
Indiana. 

The  New  Albany  or  Genesee  Shale. — This  shale,  and  a  per- 
sistent underlying  brown  shale,  forms  the  top  of  the  Devonian 
system  in  Indiana,  and  has  been  recognized  in  all  the  deep  bores 


*S««  paper  by  AaffoaiFoerate,  21gt  Rap.  Ind.Geol.Surv.,  226:  abu  paper  by  same  author 
in  thisTolame. 
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drilled  west  of  its  eastern  outcrop.  This  outcrop  extends  from  the 
Ohio  near  New  Albany  in  a  northeasterly  direction  through  Floyd, 
Clark,  Scott,  Jefferson  and  Jennings  counties,  then  northwestwardly 
through  Bartholomew,  Johnson,  Marion,  Boone,  Clinton,  Carroll  and 
White  counties.  The  shale  forms  the  surface  rock  of  an  area  eight  to 
fifteen  miles  wide  in  these  counties  or  those  adjacent  on  the  west.  It 
is  also  known  to  be  the  formation  immediately  underlying  the  drift 
over  quite  a  large  area  of  the  two  northern  tiers  of  counties  in  the 
State. 

This  shale  is  rich  in  bitumens,  and  when  kindled  will  bum  until 
they  are  consumed.  These  bitumens  are,  by  natural  processes,  often 
separated  from  the  shale,  and  in  the  form  of  gas  or  petroleum,  are 
collected  in  reservoirs  in  it  or  underlying  strata.  Such  reservoirs  form 
the  source  of  the  gas  and  oil  hitherto  developed  in  Washington,  Har- 
rison and  Pike  counties.  As  a  rule  the  quantity  so  collected  is  hot 
large  and  the  supply  is,  therefore,  soon  exhausted. 

The  Kmobstgne. — Overlying  the  Rockford  Goniatite  Limestone, 
which  is  a  thin  bed  of  limestone  and  calcareous  shale  forming 
the  base  of  the  Subcarboniferous,  is  the  Knobstone.  This  formation 
consists  of  a  series  of  alternating  shales  and  sandstones,  which,  in 
places,  reach  a  thickness  of  600  feet.  It  can  probably  be  correlated 
with  the  Waverly  group  of  Ohio  and  Michigan.  The  Elnobstone  comes 
to  the  surface  in  a  strip  five  to  forty  miles  in  width,  extending  over  a 
portion  or  all  of  Clark,  Washington,  Jackson,  Brown,  Morgan,  Hen- 
dricks, Boone  and  Montgomery  counties.  In  some  places  the  shales 
of  this  horizon  will  be  found  to  be  excellently  adapted  to  the  making 
of  vitrified  wares,  as  paving  brick,  sewer  pipe,  etc.,  though,  as  yet, 
their  possibilities  of  service  in  this  way  have  been  ignored. 

The  Harrodsburoh  Limestone.  —  This  subdivision,  sometimes 
called  the  Keokuk,  consists  of  limestones  and  shales  with  a  total 
thickness  of  60  to  90  feet.  It  forms  the  surface  of  a  belt  four  or  five 
miles  in  width  between  the  Knobstone  and  the  oolitic  limestone. 
Where  found  it  is  accompanied  by  great  numbers  of  geodes  or  "mut- 
ton heads." 

The  OoLrnc  Limestoise. — This  subdivision  is  the  source  of  the 
"Bedford  Oolitic  limestone,"  so  widely  and  favorably  known  as  a 
building  and  ornamental  material.  The  stone  is  a  calcareous  sand- 
stone or  freestone,  differing  from  other  sandstones  in  having  the 
grains  composed  of  practically  pure  carbonate  of  lime  instead  of 
quartz:  and  from  other  limestones  in  its  granular  texture  and  free- 
stone grain.    It  usually  appears  as  a  massive  bed,  varying  in  thickness 
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from  26  to  100  feet,  and  in  color  from  bnflE  to  blue.  It  comes  close  to 
the  surface  in  a  belt  two  to  fourteen  miles  in  width,  which  extends 
from  Qreencastle,  Putnam  County,  to  the  Ohio  Eiver,  through  Owen, 
Monroe,  Lawrence,  Washington,  Perry  and  Crawford  counties. 

The  Mitchell  Limestone. — The  name  was  applied  by  Messrs. 
Hopkins  and  Siebenthal  to  the  series  of  impure  limestones  and  cal- 
careous shales,  aggregating  nearly  250  feet  in  thickness,  which  over- 
lies the  oolitic  limestone.  It  is  in  this  formation  that  the  many  sink- 
hole and  caves  of  southern  Indiana  occur.  Lithographic  stone  of  good 
quality  has  also  been  found  to  be  a  member  of  the  series,  but  as  yet 
has  not  been  discovered  in  commercial  quantities. 

The  Chester  or  Kaskaskia. — This  group,  recognized  by  E.  M. 
Kindle,  occurs  in  the  counties  bordering  the  coal  measures  on 
the  east  from  Putnam  County  southward.  It  consists  of  three  lime- 
stones separated  from  each  other  by  sandstones,*  the  total  thickness  of 
the  series  being  about  120  feet.  It  contains  some  stone  suitable  for 
building  purposes. 

The  Mansfield  Sandstone. — This,  the  basal  member  of  the  coal 
measures,  corresponds  to  the  "Millstone  Grit"  of  adjoining  States. 
It  consists  of  a  medium  to  coarse-grained  massive  sandstone, 
associated  with  isolated  deposits  of  conglomerate  shaly  sandstone, 
shale,  coal  and  fire  clay,  the  whole  approximating  125  feet  in  thick- 
ness. It  forms  the  surface  rock  over  a  strip  of  two  to  twelve  miles  in 
width,  extending  from  the  north  part  of  Warren  County  in  an  east-of- 
south  direction  to  the  Ohio  River,  a  distance  of  175  miles.  In  a  number 
of  localities,  notably  at  Attica,  Williamsport  and  St.  Anthony,  the 
sandstone  is  quarried;  while  at  Portland  Mills  and  Mansfield,  Parke 
County,  and  near  Bloomfield,  Greene  County,  are  excellent  deposits 
of  a  brown  variety  of  the  stone  which  is  especially  adapted  for  a 
finishing  material  for  buildings  whose  fronts  are  composed  of  pressed 
brick.  The  whetstone  and  grindstone  rocks  of  Orange  and  Martin 
counties  are  also  members  of  this  group.  The  kaolin  of  Lawrence  and 
Martin  counties  also  occurs  near  the  base  of  this  division. 

The  Coal  Measures. — The  coal  measures,  including  the  Mans- 
field sandstone,  occupy  all  of  fifteen  counties  from  Vermillion  and 
Parke  southward,  and  most  or  part  of  11  additional  counties  extending 
from  Benton  southeast  to  Perry  County.  The  rocks  consist  of  shales, 
sandstones,  clays,  coal  and  limestone.  Of  these,  the  first  greatly  pre- 
dominates. In  thickness  the  coal  measures  vary  from  300  to  800  feet. 
Measurements  across  the  outcrop  show  an  average  of  about  400  feet, 
but  a  number  of  deep  drillings  in  Daviess  and  Knox  counties  indicate 

^See  20th  Rep.  Ind.  Dep.  Gaol,  and  Nat.  R«i.,  1895, 331. 
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that  the  lower  part  of  the  measures  have  been  overlapped,  and  increase 
the  thickness  in  that  region  to  800  feet. 

The  shales  of  the  coal  measures  are  in  many  places  very  suitable  for 
the  manufacture  of  paving  brick,  sewer  pipe  and  allied  products,  and 
with  the  clays  underlying  the  coals,  are  being  extensively  developed. 
The  coal  occurs  in  basins  ranging  from  a  part  of  an  acre  up  to  hun- 
dreds of  square  miles,  the  coal  veins  and  accompanying  strata  increas- 
ing in  persistency  and  in  size  of  coal  basins  from  the  bottom  to  the 
top.  About  30  horizons  have  been  noted  at  which  coal  is  found, 
though  only  a  few  of  these  show  coal  persistently.  The  most  of  the 
coal  is  obtained  from  five  horizons,  though  locally,  coal  of  good,  work- 
able thickness  occurs  at,  at  least,  five  other  horizons.  Most  of  the 
coal  is  of  the  caking  bituminous  variety,  though  much  of  that  occur- 
ring in  small  basins  near  the  bottom  of  the  measures  is  either  non- 
caking  or  splint  (the  so-called  ''block  coal'*),  or  semi-caking.  Good 
cannel  coal  occurs  locally.  In  thickness  the  beds  vary  up  to  10  feet,  the 
'n^lock  coal"  having  an  average  in  the  mines  of  3  feet  1  inch,  the  caking 
coals  where  extensively  mined,  will  probably  average  four  and  one-h^-lf 
or  five  feet.  The  "semi-block"  coals  will  average  between  the  others. 
The  total  thickness  of  coal  at  any  given  point  will  range  up  to  32  feet, 
but  over  much  of  the  field  will  range  between  10  and  15  feet,  not  more 
than  one- third  or  one-half  of  which  is  workable  under  present  trade 
conditions. 

The  coal  measure  sandstones,  though  often  of  considerable  thick- 
ness, are  seldom  of  desirable  quality,  though  locally  very  desirable 
stone  is  found.  The  limestones,  though  thin,  are  usually  quite  per- 
sistent. Some  gas  has  been  obtained  from  the  bituminous  shales 
which  often  accompany  the  coal. 

The  Merom  Sandstone. — This  is  a  massive,  coarse-grained  sand- 
stone, some  60  to  200  feet  thick,  lying  unconformably  on  the  coal 
measures.  Its  age  is  in  doubt,  being  probably  either  Permian  or  Trias- 
sic.  With  some  doubt  the  sandstone  filling  deep  and  broad  erosion 
channels  in  the  north  part  of  the  coal  area  has  been  thought  to  corre- 
late with  the  Merom  sandstone  of  Sullivan  County.  In  that  case  this 
sandstone  furnishes  the  glass  sand  of  Coxville,  the  building  sandstone 
of  Silver  Island,  Fountain  County,  and  elsewhere. 

Triassic  to  Tertiary,  Inclubive. — The  only  deposits  of  these 
ages  known  (with  the  possible  exception  of  the  Merom  sandstone 
as  noted)  are  some  gravels  found  on  certain  high  ridges  in 
Martin  and  Perry*  coimties,  and  possibly  elsewhere.  These  are  out- 
side of  the   drift   area,  and   above  any  known   stream   deposits  of 

•^'Seo  Cox,  E.  T.— Geol.  Surv.  Ind..  1872, 188. 


GEO  LOGICAL  SCALE  OF   INDIANA.  23 

gravel.  Taken  in  connection  with  the  uniformity  of  elevation  reached 
by  the  highest  hills,  in  the  Mansfield  sandstone  area,  the  Knobstone 
area  and  the  Silurian  area  in  the  southern  part  of  the  State,  it  has 
been  suggested  by  Mr.  Frank  Leverett,  of  the  United  States  Survey, 
that  at  least  southern  Indiana  was  reduced  to  base  level  in  Tertiary 
time.  In  that  case  the  present  and  preglacial  topography  of  Indiana 
would  date  from  some  time  in  the  Tertiary.  This  Tertiary  erosion 
might  also  account  for  the  absence  of  Cretaceous  deposits,  if  any  such 
were  ever  laid  down  in  Indiana.  Until  more  study  shall  have  been 
given  these  gravels  and  their  interpretation,  the  matter  of  this  para- 
graph must  be  considered  more  as  a  suggestion  than  as  a  demonstrated 
fact. 

Recent  and  Glacial.  —  The  present  surface  of  Indiana  is  a 
gently  sloping  plain,  whose  extremes  of  level  are  313  and  1,285  feet 
above  tide.  More  than  three-fourths  of  the  area  of  the  State  is  cov- 
ered with  glacial  drift  deposited  by  several  successive  invasions  of  the 
great  Laurentide  glacier.  The  known  thickness  of  this  drift  ranges 
from  0  to  485  feet.  Its  materials  are,  for  the  most  part,  foreign  and 
derived  from  the  vast  area  of  crystalline  rocks  which  occupy  the  region 
in  which  the  glacier  had  its  source.  The  sedimentary  rocks  of  the 
northern  part  of  Indiana  were,  of  course,  ground  down  by  the  over- 
riding ice,  the  shales  being  reduced  to  clays,  the  sandstones  to  fine 
sand  and  the  limestones  to  drift  marl.  These  resulting  materials  were 
thoroughly  mingled,  not  only  together,  but  with  those  from  the  north, 
and  spread  out  in  a  gradually  thinning  mass  to  the  southward.  The 
soils  of  this  glaciated  area  of  the  State  are,  therefore,  rich  in  the 
various  elements  which  comprise  the  food  of  plants,  and  require  a 
much  less  outlay  for  artificial  fertilizers  than  the  residual  soils  of  the 
unglaciated  portion  of  s^outhern  Indiana. 

This  driftless  area  comprises  all  or  a  large  portion  of  each  of  the 
following  counties:  Posey,  Vanderburgh,  Warrick,  Dubois,  Spencer, 
Perry,  Crawford,  Orange,  Martin,  Lawrence,  Monroe,  Brown,  Jackson, 
Washington,  Floyd  and  Harrison.  In  addition,  small  portions  of  Gib- 
son, Greene,  Morgan,  Bartholomew  and  Clark  are  included  in  its 
bounds.  The  greater  portion  of  the  driftless  area  "and  the  southeast- 
em  part  of  the  drift  plain  is  a  region  of  deep,  narrow  valleys,  bounded 
by  precipitous  bluffs,  and  separated  by  sharp,  irregular  divides.  Iso- 
lated knobs  and  buttes  arc  numerous;  their  crests  and  summits  being 
from  300  to  500  feet  above  the  valley  bottoms.  The  streams  are  rapid 
and  broken  by  frequent  cataracts.  All  open  into  the  Ohio  Valley,  a 
trench  from  one  to  six  miles  wide,  400  feet  deep  and  bounded  by  steep 
bluffs."* 

'^  Dryer  .—Stud,  in  Ind.  Geoff.,  1897, 19. 
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BY  W.  8.  BLATCHLEY. 

Occupying  the  extreme  northwestern  comer  of  Indiana  are  the 
two  counties  of  Porter  and  Lake^  together  comprising  920  square  miles 
of  territory.  This  territory  is  bounded  on  the  east  by  Laporte  County, 
Indiana,  on  the  south  by  the  Kankakee  Biver,  on  the  west  by  Cook, 
Will  and  Kankakee  counties,  Illinois,  and  on  the  north  by  Lake 
Michigan. 

T  fi/vrt  According  to  the  United  States  Survey,  the  area  com- 
^,  J.  prising  these  two  counties  lies  in  Townships  31  to  38, 
inclusive,  north  of  the  base  line  of  Indiana,  and  in  Ranges 
5  to  10,  inclusive,  west  of  the  Second  principal  meridian.  YalparaiBO, 
the  county  seat  of  Porter  County,  and  located  near  its  center,  is  in 
latitude  41  deg.,  28  min.,  north,  and  in  longitude  87  deg.,  .04  min., 
west,  while  Crown  Point,  the  county  seat  of  Lake  county,  is  in  latitude 
41  deg.,  25  min.,  .07  sec,  north,  and  in  longitude  87  deg.,  22  min.,  30 
sec,  west  of  Greenwich. 

The  two  counties  were  at  first  imited,  but  by  an  act  of  the  Legisla- 
ture approved  January  18,  1837,  that  portion  of  their  territory  lying 
west  of  the  center  of  Eange  7,  west,  was  organized  as  Lake  County, 
and  was  declared  to  be  independent  after  tlie  15th  day  of  February, 
1837.  This  division  gave  to  Lake  County  an  area  of  500  square  miles 
and  left  in  Porter  County  420  square  miles.  With  its  northwestern 
comer  lying  within  12  miles  of  the  Court-house  of  Chicago,  the  area 
comprised  in  these  two  counties  is  destined  to  become  as  valuable  as 
any  of  equal  size  in  the  State  of  Indiana. 

GENERAL   PHYSIOGRAPHY. 

In  the  present  paper  we  have  to  deal  principally  with  the  physiog- 
raphy or  surface  features  of  the  area  under  consideration  since  not  a 
fdngle  outcrop  of  paleozoic  rock  is  known  to  occur  in  the  two  counties. 
Their  920  square  miles  is  a  plain  of  accumulation,  being  everywhere 
covered  with  a  sheet  of  glacial  drift  ranging  in  known  thickness  from 
90  to  141  feet. 

If  a  person  could  rise  in  a  balloon  so  as  to  get  a  bird's  eye  view  of 
this  plain,  or  if  he  would  traverse  it  from  north  to  south  at  intervals 
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of  a  few  miles,  he  would  see  that  it  comprises  three  distinct  belts  or 
regions,  each  with  well-marked  surface  characteristics.  The  region 
on  the  north  and  the  one  on  the  south  would  each  be  seen  to  be  lower, 
and  comparatively  much  more  level  than  the  one  intervening.  Along 
the  upper  margin  of  the  northern  region  would  be  noted,  however, 
a  narrow  strip  covered  with  numerous  hills  and  ridges  of  sand.  The 
surface  of  the  middle  region,  comprising  more  than  half  of  the  entire 
area,  would  in  some  parts  be  seen  to  be  high  and  undulatory,  in  others 
more  even  and  regular,  l)ut  on  the  whole  much  more  rugged  and 
broken  than  either  of  the  other  two.  To  these  regions  the  following 
names  may  be  applied : 

1.  The  Calumet  or  Northern  Region,  so  enlled  ])eeause  the 
Calumet  River  flows  east  and  west  througli  its  full  width,  com- 
prises approximately  250  square  miles,  1()2  of  which  are  in  I.iake 
County  and  88  in  Porter.  On  Ihc  western  border  of  Lake  this  belt 
is  15  miles  wide,  but  it  narrows  as  it  passes  to  the  northeast  until  it 
is  but  eight  miles  in  width,  where  it  passes  into  Porter  County,  and 
but  seven  miles  where  it  leaves  that  county  at  the  northeastern  corner. 
This  region,  as  we  shall  see,  owes  its  surface  configuration  partly  to 
a  former  extension  of  Lake  Michigan  southward,  and  partly  to  the 
action  of  the  wind  on  the  sand  thrown  up  by  the  present  lake. 

2.  The  Morainic  or  Middle  Region.  Four  hundred  and  eighty- 
five  s(iuare  miles  of  the  surface  of  the  two  counties  are  comprised 
in  this  ])e]t,  about  250  of  which  lie  in  Lake  and  the  remainder  in 
Porter.  The  higher  altitude  and  more  rugged  surface  of  this  area 
is  due  to  its  being  covered  with  a  much  thicker  mass  of  glacial  debris 
which  was  dropped  where  it  now  lies  by  a  lobe  of  the  great  Laurentian 
ice-sheet.  Since  its  deposition  its  surface  has  been  modified  only  by 
wind,  frost  and  erosion  by  small  streams.  On  the  western  border  of 
Lake  County  this  belt  of  drift  is  17  miles  in  width.  Where  it  passes 
into  Porter  County  its  width  is  approximately  the  same.  In  that 
county  it  trends  to  the  northeast  and  gradually  narrows  until  at  the 
point  where  it  leaves  the  county  it  is  but  about  seven  miles  in  width. 

3.  The  Kankakee  Basin  or  Southern  Region.  The  remain- 
ing 185  square  miles  of  the  two  counties  are  comprised  in  this 
region,  80  of  them  lying  in  Ijake  County  and  105  in  Porter.  In  the 
former  county  most  of  this  area  is  marsh  land,  which  up  to  the  present 
has  not  been  drained  suflficiently  for  thorough  cultivation.  In  Porter 
County  the  marsh  area  is  much  h^ss,  a  large  part  of  the  Kankakee 
basin,  being  composed  of  rich,  and  at  present,  well  drained  prairie 
lands.  A  more  detailed  account  of  each  of  these  regions  will  follow 
hereafter. 
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THE  UNDERLYING  ROCKS. 

If  through  the  great  sheet  of  drift  which  covers  the  surface  of  Lake 
and  Porter  counties  a  bore  be  driven,  as  has  been  done  in  a  number 
of  places,  solid  or  bed  rock  will  l)e  struck  at  varying  depths.  In  Porter 
County  and  in  the  eastern  two-thirds  of  Lake  County  this  rock  has 
been  found  to  be  the  black  Genesee  shale  of  the  Devonian  age.  In  the 
south  half  of  the  western  third  of  Ijake  County  it  is  the  Lower  Helder- 
burg  limestone,  while  in  the  north  half  of  the  same  area  it  is  the 
Niagara  limestone,  both  of  the  L'pper  Silurian  age.  Whatever  its 
nature  the  formation  immediately  underlying  the  drift  was,  at  one 
time,  laid  down  as  sedimentary  rock  in  the  bottom  of  a  shallow  sea, 
and  several  millions  of  years  ago,  was  raised  into  dry  land. 

The  black  shale,  which,  during  a  very  long  period,  formed  the  sur- 
face over  the  "reater  portion  of  this  area,  when  first  brought  up  from 
the  deep  bores  in  Porter  and  Lake  counties,  has  a  black  to 

^  bluish  gray  color,  but  an  exposure  to  air  so*on«  changes  to 

^  a  light  gray  or  drab.    It  is  a  soft  material,  easily  pierced  by 

the  driJl,  and  is  composed  mainly  of  very  fine  grains  of 
sand  (silica)  and  alumina  cemented  together  by  iron  (ferric)  sulphide 
and  thoroughly  saturated  with  bitumens.  The  proportions  of  these 
constituents  are  shown  in  the  following  chemical  analysis  of  a  sample 
of  the  shale  from  New  Albany,  Indiana:* 

ANALYt^IS   OF  GENE8EE   SHALE. 

Water  expelled  at  100°C 0.60 

Volatile  organic  matter  (bitumen) 14.1G 

Fixed  carbon  (bitumen)    i).30 

SUlca 50.53 

Pyritic  iron  and  alumina 25.30 

Calcium  oxide    0.(X) 

Magnesium  oxide   0.12 

Total    100.00 

The  bitumens  doubtless  owe  their  presence  in  the  shale  to  the  slow 
decomposition  of  a  vast  number  of  marine  plants  and  animals  which 
were  deposited  with  the  sand  and  iron  sulphide  by  the  turbid  waters 
of  the  old  Devonian  seas.  Once  so  deposited  these  organisms  did  not 
decay  as  do  animals  on  land,  since  by  the  waters  above  and  the  mud 
and  ooze  about  them  they  were  shut  off  from  the  free  oxygen  of  the 
air  which  is  the  principal  agent  in  decay.  They  underwent,  instead, 
a  process  of  slow  decomposition,  the  products  or  residue  of  which  are 

*Sm  article  by  Hans  Duden,  in  2l8t  Annual  Report,  Department  of  Geology  and  Nat- 
ural Resoorcet  of  Indiana,  1806, 106-119.  entitled  "  Some  Notes  on  the  Black  Slate  or  Gene- 
see Shale  of  New  Albany,  Ind." 
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known  as  bitumens.  These  bitumens  in  time  saturated  the  surround- 
ing sediment  and  gave  to  it  its  distinctive  black  color.  They  have  since 
remained  closely  associated  with  this  sediment^  which,  by  great  pres- 
sure, has  been  compressed  into  shale  or  laminated  clayey  rock. 

The  bitumens,  when  separated  by  distillation  or  otherwise,  will  bum 
readily  with  a  bright  flame  and  without  leaving  a  residue.*  On  account 
of  their  presence  the  shale  itself  may  be  set  on  fire  and  will  bum  until 
the  bitumens  are  consumed.  The  sand,  alumina  and  iron  sulphide 
being  non-combustible,  the  shale  retains  its  shape  after  the  bitumens 
are  burned  out,  but  is  changed  in  color  to  a  reddish  brown.  On  account 
of  this  property  of  partial  combustibility,  the  black  shale  is  often  mis- 
taken for  coal  by  persons  who  are  unacquainted  with  its  true  nature. 

This  Genesee  shale  is  known  to  be  the  formation  immediately  un- 
derlying the  drift  over  quite  a  large  area  of  the  two  northern  tiers  of 
counties  in  Indiana.  In  a  strip  eight  to  fifteen  miles  wide,  extending 
from  Jasper  County  in  a  southeasterly  direction  to  the  Ohio  River  at 
New  Albany,  it  also  lies  next  below  the  drift  or  forms  the  surface  rock. 
West  of  this  strip  it  lies  at  greater  depths  beneath  the  Subcarbonifer- 
ous  and  Carboniferous  limestones  and  shales  which  comprise  the 
surface  rocks  of  Southwestern  Indiana.  Its  thickness  as  noted  at  a 
number  of  points  in  the  State  is  as  follows: 

New  Albany   104  feet. 

Salem    103  feet. 

Seymour  115  feet. 

Bi:idgeport   124  feet. 

Goshen    140  feet. 

South  Bend   95  feet. 

Valparaiso   65  feet. 

Crown  Point  112  feet. 

This  shale  undoubtedly  once  covered  a  much  larger  area  south  and 
east  of  the  ones  above  mentioned;  but  during  the  long  interval  between 
its  rise  above  sea  level  and  its  burial  beneath  the  drift,  that  area  was 
reduced  by  extensive  erosion. 

The  Lower  Helderberg,  which  lies  next  to  the  drift  in  the  southern 
half  of  the  western  third  of  Lake  County,  is  a  buff  or  gray  cherty  lime- 
-,,     J  stone.    WTiere  it  is  exposed  by  erosion  it  is  often  irregular 

J77/7   hfiT      ^^^  uneven  in  its  bedding.    The  best  exposure  of  this  for- 

r .      .  mation  in  Indiana  is  alone;  the  Wabash  River  above  and 

Limestone,    ,    ,        ,     ^.        -  -^  °       _,      .  , 

below  the  City  of  Logansport.    Further  northwest  it  comes 

near  the  surface  at  Monon  and  Eensselaer,  in  Indiana,  and  in  Kanka- 
kee and  Iroquois  counties,  Illinois. 

"^Mr.  DadeD,  by  a  process  of  distillation,  obtained  from  8.5  pounds  of  the  shale  65  gallons 
of  22  candle-power  gas.  He  also  states  that  in  Scotland,  in  1^,62,500,000  gallons  of  erode 
petroleum  and  25,000  tons  of  salphate.of  ammonia,  the  latter  a  valuable  fertilizer,  were 
made  from  a  similar  shale.— Xoc.  CU.t  pp.  113-114. 
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The  Niagara  has  been  found  by  borings  to  underlie  the  drift  in  the 
Yidnity  of  Hammond^  Lake  County,  and  between  there  and  Chicago. 
O^er  a  large  portion  of  the  eastern  half  of  Indiana  it  also  forms  the 
surface  rock.    It  is  a  bluish  or  buff,  sub-crystalline  limestone,  usually 

^.  rich  in  the  fossil  remains  of  those  marine  animals  common 

The 

^  to  the  epoch  of  its  formation.     Near  Chicago  this  lime- 

T'^^        stone  contains  much  petroleum,  but  in  such  a  minutely 

diffused  state  as  to  be  wholly  without  value. 
Could  all  the  drift  be  removed  from  the  surface  of  Lake  and  Porter 
counties  the  elevations  of  the  different  portions  of  the  exposed  surface 
would  be  found  to  vary  but  little,  and  the  three  formations — Genesee 
Shale,  Lower  Helderberg  and  Niagara  limestones — would  be  exposed 
as  the  surface  rock,  each  occupying  its  respective  area  above  men- 
tioned. If  the  black  shale  could  in  turn  be  stripped  from  the  area 
which  it  covers,  beneath  it  would  be  found  the  Lower  Helderberg,  and 
beneath  that  the  Niagara.* 

GLACIERS  AND  GLACIAL  DEPOSITS. 

In  the  surface  rocks  below  the  drift  which  covers  Lake  and  Porter 
counties  there  doubtless  exist  many  shallow  valleys  and  perhaps  some 
deep  ones,  remnants  of  those  of  pre-glacial  days.  For,  be  it  remem- 
bered that  during  thousands — aye,  millions — of  years,  these  surface 
rocks  were  once  drv  land.  Decay  and  erosion  were  in  action  then  as 
they  are  to-day.  Sunshine  and  rain,  wind  and  frost,  trickling  rills 
and  strong  streams,  were  ever  at  work,  softening  and  sculpturing  and 
wearing  down  the  exposed  rocks — forming  clays  and  sand  and  gravel 
and  bearing  them  away  to  lower  levels.  At  tlie  close  of  that  period 
this  area  of  surface  rock  resembled,  probably,  that  of  to-day  in  the 
driftless  area  of  southern  Indiana,  being  cut  up  by  erosion  into  a  com- 
plex network  of  valleys,  ridges  and  isolated  hills.  Over  these  was  a 
soil — formed  from  decaying  rocks  and  vegetation — poorer,  perhaps, 
than  much  of  that  which  at  present  covers  the  surface  of  the  two 
counties — resembling  closely,  perhaps,  that  now  found  in  Scott,  Jen- 
nings and  Floyd  counties,  where  the  black  shale  has  been  the  parent 
rock. 

During  this  long  period  of  erosion  and  decay  mild  climatic  condi- 
tions had  prevailed.  But  a  change  in  these  conditions  came  gradually 
to  pass.  For  some,  as  yet  unknown,  reason  the  mean  annual  tempera- 
ture of  the  northern  hemisphere  became  much  lower.    The  climate  of 

"^ Between  the  Genesee  shale  and  the  Lower  Helderberg  might  be  found  the  Upper 
Helderberg,  and  between  the  Lower  Helderberg  and  Niagara  the  Waterlime.  Bat  in 
Indiana  the  Upper  Helderberg  is  often  very  thin  or  altogether  wanting,  while  in  the 
northern  counties  of  the  State  the  Waterlime  is  so  similar  to  the  Lower  Helderberg  that  the 
two  are  difficult  to  distinguish. 
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the  regions  to  the  east  and  south  of  Hudson's  Bay  became  similar  to 

that  of  Greenland  to-day,  or  even  colder.     The  snow,  ever  falling, 

.        never  melting,  accumulated  during  hundreds  of  centuries 

^         in  one  vast  field  of  enormous  thickness.    Near  the  bottom 

^.  •'.  of  this  mass  a  plastic,  porous  sort  of  ice  was  gradually 

formed  from  the  snow  by  the  pressure  from  above.  This 
ice  mass  or  glacier  took  upon  itself  a  slow,  almost  imperceptible,  mo- 
tion to  the  south  and  southwestward.  As  it  moved  thus  onward  great 
masses  of  partly  decayed  rock  and  clay  from  hillsides  and  jutting  cliffs 
rolled  down  upon  it  and  were  carried  on  and  on  until,  by  the  melting 
of  their  icy  steed,  they  were  dropped  hundreds  of  miles  from  the 
parent  ledge.  Large,  irregular  masses  of  rock  from  the  region  in 
which  the  glacier  was  formed  were  either  frozen  into  its  nether  portion 
or  rolled  along  beneath  it,  and  as  the  ice  sheet  moved  they  served  as 
great  stone  drags,  grinding  down  and  smoothing  off  the  hills  and 
ridges  and  filling  up  the  valleys,  until  the  irregular,  uneven  surface 
of  the  old  pregljicial  rocks  was  planed  and  polished.  In  many  places 
these  imprisoned  rocks  cut  deep  scratches  or  grooves — the  so-called 
"glacial  striae'' — in  the  surface  ledges  over  which  they  passed.  These, 
to  the  geologist,  are  excellent  exponents  of  the  direction  in  which  the 
glacier  moved. 

From  these  striae,  and  from  other  evidence  which  it  is  difficult  to 
otherwise  explain,  it  is  now  believed  that  there  were  several  distinct 

m    •        epochs  in  the  glacial  period.     The  great  ice  sheet  which 

'  ,  was  first  formed  several  times  advanced  and  as  often — by 
'^  '  an  increase  in  the  temperature  of  the  region  which  it 
entered — melted  and  receded;  its  retreat  or  recession  being  each  time 
as  gradual  as  its  advance  had  been.  Like  a  great  army  which  has 
attempted  the  invasion  of  a  country  and  has  been  compelled  to  with- 
draw, it  would  again  assemble  its  forces  and  start  in  a  slightly  different 
direction.  But  perchance  before  it  had  reached  the  limit  of  its  former 
invasion  a  force  of  circumstances  would  render  a  retreat  necessary. 
Its  advancing  margin  was  not  a  straight  line,  but  in  lobes  or  long, 
gradual  curves.  Mr.  B.  F.  Taylor  has  given  the  following  graphic 
description  of  the  ice  sheet  at  the  time  of  its  greatest  advance  into  the 
regions  now  comprising  Indiana:* 

"When  the  glaci(?r  covered  most  of  Indiana  the  ice  was  at  least  500 
or  600  feet  deep  over  the  present  site  of  Terre  Haute,  and  nearly  as 
deep  over  that  of  Indianapolis,  and  it  thickened  gradually  northward. 
If  an  observer  could  have  stood  on  one  of  the  hills  in  Brown  County 
at  that  time  he  would  have  seen  to  the  east  of  him  the  great  wall  of  the 


■^Studies  in  Indiana  <Jeof?ra|)hy,  1897, 102. 
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ice  front  extending  sooth  towards  Kentucky,  while  to  the  west  it 
would  have  been  seen  in  the  distance  stretching  away  towards  the 
southwest.  For  hundreds  of  miles  to  the  east  and  west,  and  for  2,000 
miles  or  more  to  the  north,  the  glaring  white  desert  of  snow-covered 
ice,  like  that  seen  in  the  interior  of  Greenland  by  Nansen  and  Peary, 
would  have  appeared,  stretching  away  out  of  sight  with  not  a  thing 
under  the  sun  to  relieve  its  cold  monotony.  It  is  hard  to  think  of 
Indiana  and  her  neighboring  sister  States  as  being  clothed  in  such  a 
shroud-like  mantle  as  this.  But  it  was  in  large  part  this  same  ice 
sheet,  coming  perhaps  four  or  five  times  in  succession,  that  covered 
the  State  with  the  inexhaustible  soil  of  the  drift,  and  made  Indiana 
the  fertile  agricultural  State  that  she  is  to-day." 

Whenever  a  glacier  has  reached  the  limit  of  its  advance  and  there 

halted  a  sufficient  length  of  time  to  deposit  a  large  amount  of  debris, 

such  an  accumulation  is  called  a  terminal  moraine.    This  moraine  does 

.        not  consist,  as  is  often  supposed,  of  numerous  large  bowl- 

,^  .  dors,  which  have  been  dropped  on  the  surface  m  more  or 
less  regular  concentric  lines.  Such  bowlders  are  only  an 
accompaniment,  and  constitute  but  a  very  small  fraction  of  the  mo- 
raine proper.*  The  main  portion  usually  consists  of  a  thick  bed  of 
compacted  tough  clay  in  which  are  many  pebbles  and  bowlders  of 
small  size,  and  often  pockets  of  gravel  and  sand.  Such  a  moraine  may 
be  a  number  of  miles  in  width  and  consist  of  many  small  parallel 
ridges,  or  it  may  have  a  number  of  subordinate  ridges  branching  off 
in  every  direction  from  the  main  one.  These  "unite,  interlock,  sepa- 
rate, appear  and  disappear  in  an  intricate  and  eccentric  manner.  Sev- 
eral of  these  subordinate  ridges  are  often  plainly  discernible.  It  is 
usually  between  them  and  occupying  depressions  caused  by  their 
divergence  that  most  of  the  larger  lakes  embraced  in  the  moraine  are 
found The  component  ridges  are  themselves  exceedingly  irregu- 
lar in  height  and  breadth,  being  often  much  broken  and  interrupted.''* 
When  very  complex  the  term  "morainic  system''  is  often  given  to  a 
terminal  moraine. 

As  already  noted,  a  large  area  of  the  present  surface  of  Lake  and 
Porter  counties  is  covered  by  a  portion  of  a  terminal  moraine  possess- 
ing many  of  the  characters  above  described.  The  city  of  Valparaiso 
is  located  near  the  crest  of  the  main  ridge,  and  for  that  reason  the 
name  "Valparaiso  moraine"  has  been  ascribed  to  it.  According  to 
Frank  I^verett,t  who  has  made  a  special  study  of  a  portion  of  this 
moraine,  it  begins  near  the  Illinois  and  Wisconsin  line  and  extends 
southward  through  portions  of  Lake,  McHenr}%  Cook,  Dupage  and 


^Chamberlain,  T.  C— Third  Ann.  Report,  U.  S.  Geol.  Surv.,  1883, 311. 
tSee  Ball.  Chic.  Acad.  Science,  No.  2, 1897,  p.  26. 
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Will  counties^  lUinois.    In  Will  and  southern  Cook  counties  it  turns 

to  the  southeast  and  enters  Lake  County^  Indiana^  from  the  soutii- 

,  eastern  portion  of  Will  County.    Throughout  this  course 

^  ,  •     .     it  ranges  from  ten  to  fifteen  miles  in  width,  and  its  inner 

ifi^ZT  ^^'^^^'^  ^^^  ^^*^^y  P^''^®^  *^  *®  *^'^^  ^'  ^^^®  Michigan 
and  distant  from  it  about  12  miles.    Its  leading  features 

in  Lake  and  Porter  counties  will  be  described  more  in  detail  hereafter. 

From  Porter  County  it  extends  northeasterly  across  Laporte  County, 
the  town  of  Otis  lying  near  its  inner  margin.  Still  pursuing  a  north- 
easterly course,  it  extends  through  portions  of  Berrien,  Cass,  Kala- 
mazoo, Barry,  Kent,  Ionia  and  Montcalm  counties,  Michigan,  beyond 
which  it  has  not  been  definitely  traced.  In  the  words  of  Dr.  Chamber- 
lain:* "It  may  be  likened  in  a  general  manner  to  an  immense  U, 
embracing  the  great  lake  between  its  arms.  This  gigantic  loop  is  over 
200  miles  in  length  and  from  90  to  150  miles  in  width.  The  parallel- 
ism of  this  moraine  to  the  lake  shore  is  one  of  its  most  striking 
features." 

Each  of  the  great  divisions  or  lobes  of  the  main  glacier  has  been 
given  a  special  name  by  those  geologists  who  have  studied  the  limits 
of  its  advance.  The  division  which  once  partly  covered  the  area  now 
comprising  Lake  and  Porter  counties  is  known  as  the  Michigan  lobe — 
its  outline  having  roughly  corresponded  to  the  area  at  present  occupied 
by  Lake  Michigan.  Over  the  area  now  covered  by  the  Valparaiso  mo- 
raine other  ice  sheets  had,  no  doubt,  previously  advanced  and  receded, 
but  that  moraine,  as  now  limited,  is  due  to  the  last  advance  of  the 
great  Michigan  lobe.  The  final  retreat  of  this  lobe  was  towards  the 
northeast.  * 

As  it  slowly  receded  it  left  between  the  border  of  the  inner  slope 

of  Ihe  Valparaiso  moraine  and  the  edge  of  the  retreating  ice  a  low 

area,  which  was  soon  covered  with  water  from  the  melting  glacier  and 

from  rainfall.     A  lake  was  thus  formed  whose  waters  were  dammed 

up  on  the  north  and  northeast  by  the  ice  of  the  retreating 

glacier,  and  on  all  other  sides  by  the  moraine  which  this 

!lL.  glacier  had  left  behind  it.     This  lake  continued  to  rise 

^^  '  until  it  overflowed  the  moraine  at  its  lowest  point,  which 
happened  to  be  to  the  southwestward,  near  the  present  city  of  Chicago. 
At  this  point  a  channel  was  eroded,  through  which,  for  a  long  period, 
the  waters  of  the  glacial  lake  found  their  way  to  the  Des  Plaines 
Eiver,  and  thence  by  way  of  the  Illinois  to  the  Mississippi.  To  this 
channel  has  been  given  the  name  "Chicago  Outlet,"  and  the  glacial 
lake  which  formed  it  is  known  in  geological  literature  as  "Lake 
Chicago." 

*  Third  Add.  Report  U.  S.  Oeol.  SurT.,  1883,322. 
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The  area  of  this  lake  was  necessarily  a  variable  one;  since  the  ice 
dam  on  the  north  was  all  the  time  slowly  receding.  However,  the 
name  Lake  Chicago  is  appUed  to  all  its  stages*  from  the  time  of  the 
first  opening  of  the  Chicago  outlet  until  its  final  closing  on  account 
of  the  overflow  of  the  Great  Lakes,  finding  for  itself  a  new  channel 
through  the  Niagara  Eiver. 

On  the  south,  Lake  Chicago,  during  its  first  stage,  extended  into 

Lake  County  as  far  as  the  high  sandy  ridge  passing  east  from  Dyer 

,     through  Schererville.    East  of  this  ridge  the  southern  bor- 

J  .''      der  of  the  lake  lay  south  of  Turkey  Creek  and  Deep  River, 

p, .  in  the  northern  part  of  Boss  Township.    In  Porter  County 

^  *  it  turned  sharply  to  the  northeastward,  following  the 
border  of  the  moraine  to  near  the  center  of  section  18,  Portage  Town- 
ship, then  southeast  up  the  valley  of  Salt  Creek  to  section  32,  where 
it  again  turned  to  the  northeast.  According  to  Leverett,  who  has 
studied  carefully  the  limit  of  the  lake  in  this  region,  the  sand  ridges 
which  lead  northeast  from  Crissman  mark  the  southern  limit  of  the 
lake  proper  in  Porter  County,  so  that  the  plain  along  Salt  Creek  and 
east  from  there  to  Chesterton  and  a  narrow  strip  northeast  of  Chester- 
ton along  the  Calumet  River  to  near  the  line  of  Porter  and  Laporte 
counties  was  covered  by  a  nearly  enclosed  shallow  bay.  This  bay 
apparently  opened  into  the  lake  proper  at  the  Little  Calumet,  in 
section  31  (37  north,  6  west).  There  was  probably  a  similar  bay  east  of 
Deep  River  and  south  of  the  village  of  Lake,  which  opened  into  Lake 
Chicago  at  the  head  of  Turkey  Creek,  south  of  Griffith. 

I.    THE  CALUMET  OR  NORTHERN  REGION. 

The  high  ridge  which  was  mentioned  above  as  being  the  limit  of 
Lake  Chicago  near  Dyer,  is  but  one  of  three  prominent  ridges  or 
beaches  which  mark  in  part  the  old  shore  line  of  that  lake  in  Lake 
and  Porter  counties. 

The  one  at  Dyer  is  the  upper  beach  thrown  up  by  the  first  stage  of 

the  lake.    To  it  the  name  of  Glenwood  Beach  has  been  given  by  Mr. 

Leverett,  t  since  the  beach  is  well  exposed  near  the  town  of  that  name, 

a  few  miles  south  of  Chicago.    In  Illinois  it  has  been  traced  by  Lev- 

-«     jj        erett  from  the  Illinois- Wisconsin  line.     North  of  South 

Q^L^  Waukegon  it  lies  but  one  or  two  miles  from  the  present 

toood  Beach  ^^^®  ^^  Lake  Michigan.    Between  Waukegon  and  Win- 

netka  the  beach  has  been  cut  away  by  the  encroachment 

of  the  waters  of  Lake  Michigan.    Below  Winnetka  it  extends  a  little 

south  of  west  through  Oak  Park,  Maywood,  and  La  Grange,  to  near 


*Leyerett— Ball.  Chic.  Acad.  SoienoeiNo.  2, 1897, 65. 

t  Bee  Bnll.  Ohio.  Acad.  Nat.  Science,  No.  2, 1897, 66,  et  $eq. 

3~Gbol. 
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Willow  Springs,  where  it  turns  to  the  southeast.  Between  Willow 
Springs  and  Glenwood  it  is  not  prominent^  the  old  shore  line  being 
^'carved  on  the  inner  face  of  the  Valparaiso  moraine,  with  banks  5  to 
20  feet  or  more  in  height,  but  with  only  occasional  deposits  of  graTel 
and  sand."  Near  Glenwood,  in  the  northwest  quarter  of  section  25, 
(36  north,  13  east),  the  beach  line  diverges  from  the  moraine  and  from 
this  point  to  Dyer  Ues  from  one  to  two  miles  to  the  north  of  its  border. 
Throughout  this  distance  the  beach  is  composed  mainly  of  deposits 
of  sand  and  gravel  thrown  up  to  a  height  of  6  to  15  feet  above  the 
surrounding  surface.  In  many  places  these  deposits  are  spread  out 
over  an  area  a  half  mile  or  more  wide,  in  the  form  of  small  parallel 
ridges  with  numerous  depressions  or  sags  intervening. 

At  Dyer,  15  miles  due  south  of  the  Illinois-Indiana  cornerstone,  the 
beach  enters  Indiana.  Here  the  small  ridges  have  combined  into  one 
prominent  one,  composed  mainly  of  fine  sand,  whose  crest  rises  rather 
abruptly  25  to  40  feet  above  the  lowlands  of  Cady  Marsh  to  the  north. 
The  level  of  the  base  of  the  ridge,  where  crossed  by  the  Monon  Bail- 
way  at  Dyer,  is  636  feet  above  tide,  so  that  the  crest  of  the  ridge  is 
80  to  95  feet  above  the  present  level  of  Lake  Michigan.  The  width 
of  the  crest  itself  is  but  40  to  70  feet,  this  distance  being  practically 
level.  On  the  south  side  the  slope  is  much  more  gradual  than  on  the 
north,  the  entire  width  of  the  base  being  40  to  60  rods.  This  ridge 
continues  imbroken  due  east  from  Dyer  about  two  and  a  half  miles. 
Small  trees  of  the  black  oak,  (^uerew^  velutina  I^m.,  and  thickets  of 
crab-apple  and  other  shrubs  cover  its  slopes  and  crest  throughout  this 
distance  and  have  prevented  the  moving  of  the  sand  by  the  wind.  A 
mile  west  of  Sche^er^'ille  the  continuity  of  the  ridge  is  broken.  Sand 
hills  or  dunes  begin,  some  of  which  are  25  to  30  feet  in  height.  These 
extend  two  miles  east  of  Sfliorerville,  where  they  end  in  section  12  (35 
north,  9  west). 

From  this  point  the  shore  of  the  first  stage  of  the  glacial  Lake 
Chicago  no  longer  coincides  with  the  beaches  wliich  owe  their  origin 
to  it.  Tlie  former,  as  already  mentioned,  passes  to  the  eastward  south 
of  Turkey  Creek,  while  Glenwood  Beach  sets  in  again  near  Griffith, 
and  extends  in  a  northeasterly  direction  tlirouf]jh  Ross.  A  mile  and  a 
quarter  beyond  this  station,  in  section  '2[^  (30  north,  8  west),  it  joins 
the  Middle  or  Calumet  Beach.  Between  Gritfith  and  this  junction  the 
Glenwood  Beach  is  a  half  mile  or  more  wide  and  is  composed  of  several 
broken  ridges  of  dunes,  covered  with  small  black  oak  tinil)er.  Beyond 
the  junction  the  two  beaches — Glenwood  and  Calumet — lie  side  by 
side  and  trend  northeastward  to  near  the  Calumet  Hiver,  two  miles 

Iprtheast  of  Crissman,  Porter  County,  where  they  suddenly  terminate. 
een  the  station  of  Lake  and  this  terminal  point  these  two  beaches 
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consist  of  two  or  more  parallel  ridges^  each  20  to  30  feet  above  the 
depression  between  them.  Several  smaller  ridges  lie  also  parallel  to 
and  north  of  them. 

North  of  the  Calumet  River,  in  AVestchester  and  Pine  townships^ 
Porter  County,  the  two  beaches  are  in  places  separated  by  a  narrow 
marsh  lying  just  north  of  the  Michigan  Central  Railway.  East  of 
Fumessville  the  Glenwood  Beach  lies  mainly  south  of  the  Michigan 
Central  Railway,  while  the  Calumet  Beach  lies  north  of  it  as  far  east- 
ward as  the  vicinity  of  the  Northern  Indiana  Penitentiary,  in  Laporte 
County.  Over  most  of  this  distance  their  combined  width  is  about 
three-fourths  of  a  mile.  Between  their  northern  limit  and  the  Lower 
or  Tolleston  Beach,  lying  to  the  northward,  is  a  great  marsh,  eight 
miles  long  by  one-hail  mile  wide,  which  extends  from  Michigan  City 
westward  to   olf*  ^*  y  West.    (See  map.) 

¥oT  s»  probably  that  of  a  great  recession  of  the  ice  dam 

to  the  norta  ol  the  glacial  Lake  Chicago,  accompanied,  perhaps,  by  a 
lowering  of  elevation  far  to  the  northeast  and  the  cutting  of  an  outlet 
in  that  direction,  the  waters  of  Lake  Chica2:o  ceased  for  a  time  to  flow 
through  the  Chicago  Outlet.  They  withdrew  wholly  from  the  area 
which  they  covered  in  Lake  and  Porter  counties — and  even  a  large 
part  of  the  soutliern  end  of  the  present  Lake  Michigan  is  supposed  to 
have  been  drv  land. 

After  a  long  period,  by  another  glacial  advance,  or  an  elevation 
of  the  territory  enibracinp:  the  northeastward  outlet,  perhaps  both,  the 
waters  of  Lake  Chicago  again  advanced  southward  and  began  to  flow 
through  the  south  west  ward  outlet.  A  new  beach  was  thrown  up  north 
of  the  old  Glenwood  Beach.  Since  it  lies  close  to  the  Calumet  River 
throughout  much  of  its  course  the  name  "Calumet  Beach"  has  been 
ascribed  to  it. 

Li  Illinois,  according  to  Leverett,  it  is  difficult  to  distinguish  from 
the  upper  beach  until  the  Chicago  River  is  reached.     Between  the 

7/     UW//    ^^^^^'^^^^  ^^^  ^^^  Plaines  rivers  it  lies  from  one  and  one- 
^ .       [  half  to  three  miles  distant  from  the  Upper  beach,  but 

or  iJcUlDHf't 

j^  ,  '  follows  the  same  general  direction.  At  Summit  it  turns 
to  the  southeastward  and  follows  that  direction  to  the 
north  end  of  Blue  Island  ridge,  where  it  turns  southward  and  passes 
by  Washington  Heights  to  the  Calumet  River  east  of  Blue  Island. 
Then  ensues  a  break  due  to  the  location  of  the  old  Sag  Outlet,  through 
which  Lake  Chicago  discharged.  East  of  this  break,  near  the  Illinois 
Central  Railway,  the  beach  again  appears,  and,  passing  eastward 
through  Lansing,  crosses  the  State  line  into  Indiana  about  one  and  a 
half  miles  south  of  the  Little  Calumet  River.  Continuing  eastward 
along  the  north  border  of  Cady  Marsh,  it  passes  through  Highland, 
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and^  as  already  noted^  joins  the  Upper  or  Glenwood  Beach  northeast 
of  Boss.  Beyond  this  point  its  course  through  Lake  and  Porter  coun- 
ties practically  parallels  that  of  Olenwood  Beach  and  has  been  traced 
in  connection  with  it. 

Between  the  State  line  and  the  junction  above  noted  the  Calumet 
Beach  consists  of  a  single  prominent  ridge  of  sand^  possessing  practi- 
cally the  same  characteristics  as  the  Glenwood  Beach  east  of  Dyer. 
Its  north  slope  is  much  more  abrupt  than  the  south  one^  and  the  crest 
ranges  from  25  to  35  feet  above  the  Calumet  Plain  to  the  northward. 
Just  west  of  Highland  this  crest  is  150  yards  wide.  Where  excavations 
have  been  made  by  burrowing  mammals  many  coarse  pebbles  and 
pieces  of  limestone  an  inch  or  more  square  have  been  thrown  out, 
suggesting  a  mixture  of  gravel  with  the  sand  some  distance  below  the 
surface. 

At  the  crossing  of  the  Hart  ditch,  one  and  a  fourth  miles  farther 
west,  a  cut  is  made  45  feet  deep  through  sand  alone.  The  crest 
is  here  about  140  yards  wide,  and  the  base  probably  as  wide  again. 
This  ridge,  with  its  wooded  crest  standing  so  high  above  the  great 
treeless  Cady  Marsh  on  the  south  and  the  Calumet  Plain  on  the  north, 
is  a  prominent  feature  of  this  section  of  Lake  County.  The  elevation 
of  its  crest  at  Highland  is  55  feet  above  Lake  Michigan. 

Once  again  the  waters  of  Lake  Chicago  receded  and  for  a  time 
stopped  flowing  through  the  Chicago  Outlet.  When  they  again  ad- 
vanced they  threw  up  the  third  of  these  prominent  sand  ridges,  called 
the  Ijower  or  Tolleston  Beach,  since  it  passes  through  the  Indiana 
town  of  that  name.  It  has  been  traced  by  Leverett  from  Evanston, 
Illinois,  south  through  Rose  Hill  Cemetery  to  Lincoln  Park,  Chicago, 
beyond  which  it  is  obliterated  for  quite  a  distance.  From  Englewood 
it  passes  southeasterly  to  Hyde  Park,  and  then  south  near  Pullman, 
Kensington  and  Riverdale.  Near  Dolton,  south  of  the  Calumet  Eiver, 
„,  -  it  turns  more  to  the  eastward  and  enters  Indiana  in  section 
m  jj   .      12  (36  north,  10  west),  less  than  two  miles  south  of  Ham- 

P  ,  mond.  Trending  eastward,  it  passes  through  the  villages 
of  Hessville,  Tolleston  and  Miller^s,  in  a  line  about  mid- 
way between  the  Little  and  Grand  Calumet  rivers.  East  of  Miller's 
it  deflects  slightly  to  the  northward  and  through  Porter  County  lies 
parallel  to  the  present  shore  of  Lake  Michigan,  and  distant  from  it 
nowhere  more  than  a  mile.  It  has  here,  however,  been  largely  covered 
by  the  dunes  of  the  present  lake  so  that  it  is  difficult  to  distinguish 
from  those  later  deposits.  In  its  extent  through  Lake  County  this 
beach  is  composed  of  a  broken  ridge  of  sand  dunes  varying  in  height 
from  20  to  30  feet,  .and  covered  with  dwarf  black  oak  and  other  trees 
and  shrubs  peculiar  to  a  sandy  soil. 


GEOIX>OT  OF  LAKB  AND  PORTEB    COUNTIES.  37 

In  both  Lake  and  Porter  counties  all  that  interval  lying  between 
ToUeston  Beach  and  Lake  Michigan  is  covered  with  sand^  there  being 
no  such  broad,  level  plains  as  occur  along  the  Little  Calumet,  between 
the  Calumet  and  Tolleston  beaches,  and  along  Cady  Marsh  between  the 
Upper  and  Middle  beaches.  In  Porter  County,  as  already  noted,  this 
interval  is  covered  with  high  sand  dunes.  North  of  Miller's  such 
dunes  also  co.ver  most  of  the  area,  but  west  of  that  station  a  series  of 
low  beaches  or  sand  ridges  appear  which  lie  parallel  to 
Tolleston  Beach  and  cover  the  whole  interval  between  it 
and  the  present  lake.  These  beachlets,  for  the  most  part, 
rise  but  8  to  15  feet  above  the  level  of  Lake  Michigan  and  are  6  to  10 
rods  in  width,  with  narrow  swamps  or  swales  intervening,  which  be- 
come dry  in  summer.  LeveAtt  has  counted  32  of  them  on  the  Une 
running  north  from  HessviUe.  They  were  evidently  formed  after  the 
waters  had  ceased  to  flow  through  the  Chicago  Outlet  and  hence  were 
thrown  up  by  the  waters  of  Lake  Michigan  rather  than  those  of  Lake 
Chicago. 

Similar  low  beaches  are  found  in  the  vicinity  of  Jackson  Park  and 
Englewood,  Illinois.  Between  their  southern  ends  and  the  western 
ends  of  the  beaches  in  Lake  County  a  low  sandy  plain  intervenes 
whose  surface  is  nowhere  more  than  10  feet  above  the  present  level 
of  Lake  Michigan.  This  is  supposed  to  have  been  an  open  bay  at  the 
time  the  beachlets  were  forming,  but  has  since  been  partially  filled  with 
sand,  leaving  Lakes  George  and  Wolf,  in  Indiana,  and  Calumet,  in 
Illinois,  as  remnants  of  its  waters. 

West  of  Hobart,  and  included  within  the  area  supposed  to  have  been 
covered  with  the  waters  of  Lake  Chicago,  is  a  morainic  ridge  about 
four  miles  long  by  one  mile  wide.  Its  surface  is  higher  than 
that  of  the  surrounding  country  and  covered  with  glacial  till. 
ITiis  ridge  was  evidently  an  island  whose  surface  lay  above  the  waters 
of  Lake  Chicago  at  the  time  of  its  highest  stage. 

Beneath  the  sand  north  of  Tolleston  Beach  occasional  layers  of 
gravel  are  struck  at  varying  depths,  and  mingled  with  these,  as  well 
as  with  the  sand,  are  numerous  remains  of  freshi  water  mollusks,  botii 
univalve  and  bivalve.  But  little  data  was  available  concerning  the 
thickness  of  the  sand.  Well  sections  at  Liverpool  show  it  to  extend 
to  a  depth  of  10  to  16  feet;  at  Lake  20  to  22  feet,  and  at  the  powder 
works,  near  Miller's,  40  feet.  At  Hammond,  where  it  ranges  from  23  to 
30  feet,  it  overlies  a  blue  pebbly  clay,  60  to  85  feet  in  thickness.  This 
clay  appears  more  homogeneous  and  finer-grained,  and  less  tough  and 
compacted, than  that  found  underlying  the  Valparaiso  moraine,  farther 
south.    These  qualities  are  probably  due  to  its  deposition  by  the  waters 
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of  Lake  Chicago,  the  finer  particles  as  they  settled  down  from  suspen- 
sion in  water  having  been  distributed  more  uniformly  than  if  dropped 
by  a  melting  glacier.  Beneath  this  clay  lies  the  Niagara  limestone  or 
surface  rock  of  preglacial  age.  Aside  from  the  dunes  the  sand  will 
probably  vary  from  20  to  40  feet  in  depth  and  will  be  found  to  overlie 
the  subaqueous  clay  above  mentioned  throughout  most  of  the  area 
north  of  the  Lower  Beach. 

Within  the  area  covered  by  the  bays  of  Lake  Chicago  mentioned  on 
page  33  there  are  large  deposits  of  a  very  fine-grained  silt  or  marly 
clay.    Of  these  the  one  near  Hobart  is  best  known,  having  been  ex- 
posed in  a  large  pit  to  a  depth  of  25  feet,  and  pierced  by  a 

^  bore  132  feet  without  reaching  its  base.    It  is  a  dark  drab 

Deposits.     .         ,,  -Till?  A-         J. 

'^  m  color,  becoming  lighter  by  exposure.    As  is  customary 

with  such  deposits,  it  lies  in  thin  layers,  two  to  nine  inches  thick, 

separated  by  a  slight  coating  of  sand.    It  contains  quite  a  percentage 

of  lime  disseminated  evenly  through  it,  and  for  this  reason  bums  to  a 

whitish  or  cream  color.    It  is  wholly  free  from  pebbles  or  impurities 

of  any  kind,  and  is  extensively  used  at  Hobart  for  the  making  of 

pressed  front  brick  and  terra  cotta  lumber.*    This  silt  is  exposed  at 

Garden  City,  on  the  county  line  two  miles  southeast  of  Hobart,  also 

at  several  points  north  of  Porter  and  Chesterton  along  the  Calumet 

River.     It  has  also  been  found  in  a  number  of  wells  in  the  western 

part  of  Portage  Township,  Porter  County. 

The  northern  limit  of  Lake  and  Porter  counties  comprises  33  linear 

miles  of  the  southern  beach  line  of  Lake  Michigan,  one  of  the  grandest 

_,  bodies  of  fresh  water  on  the  globe.    Along  this  beach  was 

for  years  the  only  public  road  in  the  area  now  comprising 

P  '  .  the  two  counties,  all  overland  communication  between  Ft. 
Dearborn — Chicago — and  Detroit  in  the  early  part  of  the 
present  century  having  been  along  its  sands. 

The  limits  of  this  beach  line  are  ever  changing.  Water  and  wind 
are,  every  second,  tearing  from  it  in  one  place  and  adding  to  it  in 
another.  From  Michigan  City  southwest  for  ten  or  more  miles  the 
removal  is  probably  greater  than  the  accumulation,  but  along  the 
remainder  of  the  Indiana  shore  the  beach  line  is  being  widened.  In 
the  latter  portion  a  person  walking  along  the  margin  of  the  water  can 
see  that  each  wave  throws  up  a  minute  ridge  of  sand,  so  minute,  in 
fact,  that  it  is  scarcely  visible.  Perhaps  the  next  succeeding  wave 
carries  it  away.  But  if  it  be  thrown  high  enough  to  remain  unmo- 
lested until  it  has  time  to  dry,  its  particles  are  caught  up  by  the  wind 
and  carried  farther  inward.     In  most  cases  they  are  piled  up  for  a 

'-'For  aDaIy8C8  of  thi?  clay  un<l  n  more  detailed  account  of  its  uses  see  the  article  entitled 
"  The  Clays  and  (,'lay  Industries  of  Northwestern  Indiana"  in  the  present  volume. 
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time  along  the  foot  of  a  ridge  or  dune,  which  is  found  from  50  feet  to 
100  yards  back  from  the  water.  If  a  stiff  breeze  be  blowing, the  traveler 
over  this  beach  is  bombarded  by  the  fine,  sharp-edged  particles  of 
sand,  many  of  which  strike  against  his  face  and  produce  a  stinging 
sensation.  These  grains  are  composed  of  small  angular  pieces  of 
quartz  and  have  a  light-brownish  tint. 

The  amount  of  this  sand  which  has  been  thrown  by  the  waves  of 
Lake  Michigan  on  to  the  shores  of  Porter  and  Lake  counties  has  been 
computed  ])y  Dr.  Edmund  Andrews,*  as  follows:  "For  25  miles  west 
from  Michigan  City  the  beach  maintains  an  average  cross  section  of 
about  6,000  square  yards,  and  its  contents  arc  264,000,000  cubic  yards. 
In  this  division  the  beach  is  in  the  form  of  a  lofty  belt  of  sand  dunes, 
about  one-third  of  a  mile  wide  and  in  places  160  to  200  feet  in  height. 
In  the  next  eight  miles  west  (extending  to  the  Indiana  line)  the  beach 
spreads  out  into  a  broad  belt  of  low  parallel  ridges,  about  two  miles 
in  extreme  width.  This  division  has  a  cross  section  of  about  16,000 
square  yards,  after  deducting  the  sand  which  was  deposited  by  Lake 
Chicago.  Its  contents  amount  to  225,280,000  cubic  yards."  It  will 
thus  be  seen  that  at  a  low  estimate  half  a  billion  cubic  yards  of  ma- 
terial have  been  added  to  the  surface  of  these  two  counties  by  the 
waters  of  the  present  lake. 

The  dunes  constitute  the  most  striking  and  characteristic  feature 
of  the  shore  line.  They  are  great  sand  ridges,  sometimes  continuous 
for  a  mile  or  more,  but  more  often  broken  or  cut  by  *^blow-outs'^  into 
isolated  rounded  hills.     The  highest  of  tliese  hills  in  Porter  County 

.  is  Mt.  Tom,  in  section  12  (37  north,  6  west),  northwest 

^  ^^  of  old  City  West.  Its  crest  is  190  feet  above  Lake  Michi- 
gan.  Northeast  of  Miller's,  Lake  County,  are  a  number 
reaching  a  height  of  150  feet  above  the  lake.  In  some  places,  notably 
about  Dune  Park,  Porter  Coimty,  the  ridges  are  for  long  distances 
wholly  destitute  of  vegetation.  Their  bared  surface,  50  to  100  feet  in 
height,  with  the  sand  piled  just  as  steeply  as  it  will  lie,  gleams  and 
glistens  in  the  sunlight  and  reflects  the  summer's  heat  with  unwonted 
force.  Other  ridges  and  rounded  hills,  especially  those  back  some 
distance  from  the  lake,  are  often  covered  with  black  oak,  northern 
scrub  pine  {Pirmn  hankdana  Lambert),  stunted  white  pine  (Pinu^ 
9h^m  L.),  and  many  shrubs  and  herbs  peculiar  to  a  soil  of  sand.  The 
roots  of  this  vegetation  form  a  network  about  the  sand  grains  and  pre- 
vent the  leveling  of  the  dunes.  In  time,  however,  a  tree  is  uprooted, 
or  a  forest  fire  bums  off  the  vegetation.  The  protecting  network  of 
rootlets  is  destroyed.  A  bare  spot  results  over  which  the  winds  freely 
play.    A  great  storm  from  the  north  or  northwest  scoops  out  a  small 

♦Quoted  by  Leverett  in  Bull.  Chic.  Acad.  Sci.,  No.  2, 1897, 80. 
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bowl-shaped  cavity,  and,  carrying  the  sand  either  south  or  southeast- 
ward, drops  it  over  the  hillside.  The  cavity  is  cut  deeper  and  wider 
by  succeeding  storms,  and  a  great  "blow-out"  in  time  results.  Where  a 
few  years  before  stood  a  high  hill  or  unbroken  ridge  now  exists  a 
valley,  or  a  cavity  in  the  hillside,  acres,  perhaps,  in  extent,  and  reach- 
ing nearly  to  the  level  of  the  lake.  The  sands  which  once  were  there 
now  constitute  new  hills  or  ridges  which  have  traveled,  as  it  were,  a 
greater  distance  inland.  In  many  places  the  drifting  sands  have 
wholly  or  partly  covered  a  tall  pine  or  oak  tree.  Where  but  partly 
covered,  its  dead  (sometimes  living)  top  projects  for  a  few  feet  above 
the  crest  of  hill  or  ridge.  One  may  rest  in  its  shade  and  not  realize 
that  he  is  sheltered  by  the  upper  limbs  of  a  large  tree  whose  trunk  and 
main  branches  lie  far  beneath  him  embedded  in  the  sands. 

But  few  forms  of  animal  life  dwell  among  these  dunes.  Vegetation 
is  not  plentiful  enough  to  furnish  sustenance.  A  lizard  scampering 
rapidly  along  will  sometimes  be  seen,  but  even  they  are  scarce.  The 
twitter  and  chirp  of  bird  is  seldom  heard.  Insect  life  is  less  abundant 
than  in  any  area  of  equal  size  in  the  State.  Back,  away  from  the 
sound  of  the  breaking  waves,  a  peaceful  quiet  pervades.  There  may 
one  sit  and  literally  watch  the  growing  of  the  hills.  There  will  he 
come  to  realize,  as  never  before,  how  the  slow,  unceasing  action  of 
some  of  nature's  milder  forces  have  modified  to  so  great  an  extent 
the  surface  of  the  earth.  Around  him  on  every  side  is  matter — sand. 
•Coming  in  from  over  the  lake  is  the  force — ^wind.  Slowly  but  surely 
building  up  about  him  is  the  result  of  the  action  of  the  force  on  mat- 
ter— ^hills.  Thus  have  dunes  been  formed,  here  or  elsewhere,  for  ten 
thousand  times  ten  million  years. 

Where  the  gravel  road  from  Hobart  strikes  the  lake  north  of  Miller^s 
is  a  portion  of  the  beach  which  is  destined  to  become  a  noted  resort. 
It  is  150  yards  or  more  wide,  with  a  gradual  slope  from  the  foot  of  the 
first  ridge  to  the  water.  The  bathing  is  excellent.  The  scenery  about 
the  Calumet,  the  mouth  of  which  is  but  a  short  distance  away,  is  very 
fine,  while  from  the  tops  of  near-by  dunes  one  can  obtain  some  mag- 
nificent views  over  Lake  Michigan,  or  over  the  rugged  surface  to  the 
south  and  east. 

Another  portion  of  the  beach  which  affords  fine  bathing  and  some 
excellent  scenery  lies  north  of  Fumessville,  but  the  facilities  for 
reaching  it  are,  at  present,  not  of  the  best. 

Between  the  station  of  Pine,  Lake  County,  and  the  State  line  no 
dunes  occur,  and  the  present  beach,  i.  e.,  the  one  washed  by  the  waves 
of  storms,  is,  in  general,  much  narrower  than  that  to  the  eastward. 
Along  most  of  this  distance  the  water  line  is  closely  paralleled  by  three 
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railways,  whose  artificial  roadways  are  in  places  protected  by  piling. 
In  places  east  and  west  of  Whiting  large  amounts  of  refuse  slag  from 
the  furnaces  of  the  Illinois  Steel  Company  at  South  Chicago  haye 
been  dumped  to  prevent  erosion.  The  presence  of  this  slag  and  piling 
detracts  greatly  from  the  natural  beauty  of  the  lake  front. 

Near  the  shore  the  bottom  of  Lake  Michigan  is  uniformly  covered 

with  sand.    At  the  shore  line  this  sand  is  about  ten  feet  deep  and  it 

extends  out  to  where  the  water  reaches  a  depth  of  about  35  feet.    Be* 

yond  this  depth  of  water  the  lake  bottom  is  composed  of 

-  ^       a  stiff,  tenacious  blue  clay,  which  is  said  to  contain  part- 

«  ^  ings  or  pockets  of  sand,  from  whence,  in  part,  comes  the 
^^  supply  which  is  constantly  being  carried  shoreward  by  the 
waves.  Much  of  the  sand  is  doubtless  blown  from  the  dunes  by  south 
winds  back  over  the  lake,  and,  falling  on  its  surface,  is  again  brought 
to  land.  Moreover,  by  storms  and  by  ice  jams  in  the  spring,  all  pro- 
jecting points  along  the  lake  are  slowly  worn  down  and  the  material 
composing  them  is  carried  out  to  be  again  returned  and  built  up  in 
a  new  place.  Thus  much  of  the  sand  is  in  constant  circulation,  and 
the  necessar}-  new  supply  is  not  so  great  as  it  appears  to  be. 

Much  gravel,  consisting  of  pebbles  ranging  in  size  between  a  hen's 
egg  and  a  small  marble,  is  washed  up  by  the  waves  to  within  a  foot  or 
two  of  the  water  margin.  In  many  places  it  is  raked  out  by  hand  and 
carted  beyond  the  reach  of  the  high  storm  waves,  and  afterwards 
loaded  and  shipped  by  rail  to  Chicago,  where  it  is  used  in  roofing  and 
concrete  pavements.  The  immediate  source  of  this  gravel  is  doubtless 
the  blue  glacial  till  which  forms  the  greater  part  of  the  floor  of  the 
lake,  since  the  composition  of  the  pebbles  plainly  show  that  they  came 
originally  from  formations  which  lie  far  to  the  northward. 

Thousands  of  trainloads  of  sand  are  annually  shipped  to  Chicago 
from  the  dunes  of  the  present  lake,  as  well  as  from  the  ridges  near 
Tolleston  and  Griffith.  It  is  mainly  used  in  elevating  the  beds  of  rail- 
ways and  in  filling  lots.  Much  money  has  been  realized  from  its  sale 
by  parties  who,  years  ago,  had  the  foresight  to  purchase  large  areas  of 
the  dune  land,  then  considered  almost  worthless. 

This  northern  region  of  the  two  counties  is  drained  by  the  Calumet 

Eiver,  a  stream  peculiar  for  the  direction  of  its  flow,  its  low  banks 

and  the  sluggish  motion  of  its  waters.    Except  near  its  source  it  resem- 

bles  more  a  great  artificial  ditch  than  a  natural  waterway. 

Its  banks,  where  present,  are  seldom  more  than  10  feet 

above  the  water  level.     Its  head  waters  are  in  Laporte 

County,  but  close  to  the  Porter  County  line.    Entering  the 

latter  county  in  the  southeast  comer  of  section  25  (37  north,  5  west), 

about  one-half  mile  north  of  the  northern  border  of  the  morainic 


region,  it  flows  weslwanl  across  the  two  counties  and  leaves  the  State 
at  i\w  south we^l  corner  of  x-clion  1*^*  {'M\  north,  10  west),  l)at  three 
niihs  snnih  <»!'  the  linr  of  i{<  cniry  ini(^  Porter  County.  From  this 
point  its  direction  i>  north wesleriy  tor  al)ont  seven  miles  to  the  blufl 
at  llu'  soutln^astern  corner  of  Hlne  Island,  C\>ok  (bounty,  Illinois. 
Here,  tiirninLT  on  a  <harf)  curve,  it  flows  first  northeast,  then  southeast, 
and,  crossing-  once  aL'^ain  into  Lake  Count v,  continues  for  14  miles 
almost  due  eastward  until  it  (^nn»ti(»s  into  Lake  Micliigan  at  the  north- 
eastern corner  of  ^«*<tion  :]\  OT  noi'ih,  1  west),  hut  two  miles  north 
anrl  two  \vr>i  of  wlii-r.'  it  tir-t  i-iiiricd  Lake  (.'ounly.  About  a 
hall'  mile  ahove  its  mouth,  where  erosser]  hy  th<'  road  leading  from 
Miller's  lo  the  lalsc  l»e;n  ii.  ii  i>  about  *>(H)  feet  in  width,  and  runs 
between  .-ciuc  lolly  s;ind  ridiies.  In  Aui^fust.  lSi>7,  its  waters  at  this 
point  were  vjuiijnw  aud  almr>st  filled  with  atjuatic  vegetation. 

To  di-i  lULiU!^  ii  the  two  j)ai:ilirl  i>orlions  cro>sing  Lake  County,  the 
souiliein  h:.-  iM=;\<d  ilu  ii;ii:!e  Lillh*  Caiiiiuet  and  th<'  Tiortln^rn, 
Grand  Caluuh  t.  The  l(»ruicr  lies  hctwc^'n  the  (.'alumct  and  the  Tolles- 
ton  hea<*lies  ol  the  .iila<'iiil  Lake  Chlcairo,  while  the  (irand  Calumet  lies 
north  (4.  hr.l  |.»aridl<  I  to.  iIk^  'r(»lle^i»>n  Heaoh  until  the  latter  comes 
so  el<»>e  to  ti)i'  present  laku  >hore  as  to  head  off  the  stream  and  force 
it  to  (low  iiiio  il'c  l;i!.(  .  'i  !i"  ^ii«  .:iil.i!-  coiiise  of  ihe  CaluiHct  through 
th(;  iwo  e<niiit:e>  i-  v.licHv  del (iMii i ued.  t lieFi't'ore,  by  tile  presence  and 
trend  ol'  thc-e  an<i«ni  ^•\])'\  i;dj«'r^.  and  hv  a  morainie  ridi2:e  Iving  north 
of  the  greater  part  of  it-  !<ii-iii  in  I'orter  County. 

One  other  [iccnliai  i;y  <.f  ih.c  Calumet  is  it<  af)parent  ]K)ssession  of 
two  mouths.  It  is  a  double-jiradcd  monster.  'I'he  Indiana  mouth 
above  mentioned  is  the  original  one.  The  other  empties  into  (or 
receives  from)  Lake  Michigan  at  South  Chicago,  and  a  channel  "from 
that  point  passrs  between  Caluitiet  and  Wolf  Lake<  aTid  connects  witli 
the  river  ])roper  near  the  south  line  of  section  'M  (3?  nf)rth.  15  east), 
about  four  miles  northwest  of  the  center  of  the  city  of  Hammond. 
Tliis  cliannel  is  said  to  be  artificial  and  to  have  been  opeiuMl  by  Indians 
about  JM)  years  ago.  They  pushed  tlunr  canoes  on  one  line  throuijh 
the  marshes  until  a  permanent  channel  was  worn,  througli  which  the 
water  freely  flowed.  This,  as  well  as  the  main  stream  betwecMi  the 
junction  and  Hammond,  has,  within  recent  years,  been  dredged,  and 
small  steamers  now  daily  ply  between  Chicago  and  Hammond. 

Throughout  the  full  length  of  its  course  in  Lake  County  and  in 
Porter  County  west  of  Chesterton,  the  waters  of  this  strange  stream 
have,  in  the  summar  season,  but  little  perceptible  flow.  Jn  places 
they  spread  out  a  half  mile  or  more  wide,  and  the  channel  is  so  clogged 
with  the  leaves  of  the  water  lily  and  other  aquatic  plants  that  a  boat 
can  scarcely  be  forced  along.    "But  in  the  late  winter  or  early  spring- 
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time^  when  the  melting  snow  and  heavy  rainfalls  fill  to  the  brim  the 
low  banks,  the  overflow  covers  a  large  amount  of  surface,  justifying 
the  expression  of  the  early  geographers  that  *the  country  around  the 
extreme  south  bay  of  Lake  Michigan  has  the  appearance  of  the  sea 
marshes  of  Louisiana/  ''*  It  is  then  that  the  marshes  of  the  Calumet 
become  the  temporary  home  of  thousands  of  water-fowl  and  the  para- 
dise of  sportsmen. 

11.     THE  MOKAINIC  OR  MIDDLE  REGION. 

This  region  comprises,  approximately,  485  square  miles  lying  across 
the  center  of  the  two  coimties.  It  is  covered  by  a  sheet  of  drift  which 
at  Crown  Point  is  141  feet  and  at  Valparaiso  125  feet  in  thickness. 
The  upper  portion  of  this  drift  is,  as  already  noted,  a  part  of  the  great 
Valparaiso  moraine,  the  origin  and  general  trend  of  which  has  been 
given.  Where  this  moraine  crosses  the  State  line  and  enters  Lake 
County  it  is  about  17  miles  in  width,  extending  from  near  Dyer  to  a 
rriL  \M  •  poiiit  opposite  Sherbumville,  Illinois.  The  greatest  height 
.  or  mam  crest  on  this  line  is  southwest  of  the  town  of 

^  ^  Brunswick,  in  section  36  (34  north,  10  west.)  A  weaker 
^"""'y-  crest  line  which  foms  the  watershed  in  western  Lake 
County  runs  parallel  with  the  inner  border  of  the  moraine  from  near 
Orland,  in  Cook  County,  Illinois,  southeastward,  entering  the  State 
of  Indiana  about  six  miles  north  of  the  main  crest  line,  section  36 
(35  north,  10  west.)  The  surface  in  this  vicinity  and  for  some  miles 
north  and  northeast  of  St.  John's  is  more  broken  and  irregular  than 
farther  southward.  The  soil  immediately  overlies  a  thick  bed  of  clay, 
in  which  are  mingled  many  pebbles  and  small  bowlders.  In  northern 
Hanover  Township  the  surface  is  undulatory,  but  not  broken  by  deep 
ravines.  Farther  south  a  high,  rolling  prairie  region  sets  in,  which 
covers  the  southern  part  of  Hanover  and  the  northern  two-thirds  of 
West  Creek  townships.  The  soil  of  this  prairie,  as  that  of  several 
to  the  eastward,  is  a  rich,  black  loam,  which  covers  to  a  depth  of  from 
one  to  three  feet  the  clay  till  of  the  moraine.  This  clay  varies  in 
thickness  from  40  to  65  feet.  Beneath  it  is  a  sand  stratum  from  20 
to  70  feet  thick,  which  furnishes  plentiful  water. 

The  main  crest  of  the  moraine  passes  along  a  wooded  ridge  about  a 
quarter  of  a  mile  north  of  Cedar  Lake  and  thence  along  a  low,  curving 
ridge  to  the  fair  ground  south  of  Crown  Point.  Between  this  city 
and  Cedar  Lake  and  extending  southward  almost  to  Lowell  is  a 
wooded  table-land,  in  places  quite  broken,  where  the  clay  of  the  mo- 
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raine  comes  close  to  the  surface.  East  of  this  wooded  belt  the  rich 
rolling  prairies  again  set  in  and  cover  the  greater  pori;ion  of  the 
morainic  area  embraced  in  the  eastern  third  of  Cedar  Creek  and  the 
V  cstem  half  of  Eagle  Creek  townships. 

Nori;h  of  Le  Roy,  in  sections  1  and  12  (34  nori;h,  8  west),  the  crest 
of  the  moraine  is  cut  by  a  branch  of  Deep  Eiver  flowing  nori;hward. 
In  this  region  the  Lake  Michigan  watershed  extends  fari;her  south- 
ward than  at  any  other  point  in  Indiana.  According  to  the  repori;  of 
the  United  States  Deep  Waterways  Commission  for  1896,  the  crest 
of  the  moraine  at  the  lowest  point  near  the  head  waters  of  Deep 
Eiver  and  Eagle  Creek  is  747  feet  above  tide,  or  165  feet  above  the 
waters  of  Lake  Michigan.  Just  south  of  the  divide,  in  Le  Roy,  is  a 
flowing  well  which  furnishes  a  plentiful  supply  of  good  water.  The 
bore  was  sunk  through  clay  to  a  depth  of  65  feet,  when  a  water-bearing 
stratum  of  sand  was  encountered. 

In  the  Court  House  yard  at  Crown  Point  the  surface  is  714  feet 
above  tide.  At  this  level  a  bore  was  begun  in  1889  and  put  down  to  a 
depth  of  3,100  feet  in  search  of  gas.  No  accurate  record  of  the  forma- 
tions passed  through  was  kept,  but,  from  a  partial  record  and  samples 
of  drillings  shown  me  by  Mr.  W.  A.  Clark,  the  following  section  was 
made: 

SECTION   OP   DEEP  BORE   AT   CROWN   POINT. 

C  Soil  and  clay  15  feet. 

1.  Drift.  }  Sand  100  feet. 

(  Blue  clay 25  feet. 

2.  Qenesee  sbale  112  feet. 

3.  Lower  Helderberg  and  Niagara  limestones 433  feet. 

4.  Niagara  shale— bluish  green  55  feet. 

K.    Clinton  limestone  57  feet. 

6.  Hudson  River  shale— bluish  green vsz  feet. 

7.  Trenton  limestone  556  feet. 

8.  Sandstone,  alternating  from  brown  to  white 1,025  feet. 

Total   3.100  feet. 

The  upper  two-thirds  of  the  Trenton  limestone,  struck  at  919  feet, 
was  darker  brown  than  the  lower  third,  the  latter  being  whitish,  with 
streaks  of  pure  white  sand  scattered  through  it.  The  boro  filled  with 
salt  water  from  the  Trenton  to  within  100  feet  of  the  top. 

The  water  supply  of  Crown  Point  is  derived  from  the  stratum  of 
sand  which  immediately  underlies  the  surface  clay.  At  the  water 
works,  in  the  north  part  of  the  city,  are  two  eight-inch  wells  located 
but  12  feet  apart,  which  furnish  an  average  supply  of  200  gallons  a 
minute,  and  can  furnish  400  gallons  in  an  emergency.    The  soil  and 
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clay  at  this  point  are  40  feet  thick  and  the  wells  penetrated  the  under- 
lying sand  to  a  depth  of  20  feet.  The  water  is  'Tiard/'  containing 
lime  and  iron  salts^  and  has  a  tendency  to  encrust  the  pipes  through 
which  it  flows.  For  drinking  purposes  and  household  use  its  quality 
is  excellent. 

The  northern  slope  of  the  morainic  region  is  ip  Lake  County  much 
more  narrow  and  abrupt  than  the  southern.  It  contains  several  small 
prairies,  and  in  the  eastern  portions  of  Winfield  and  Eoss  townships 
a  number  of  low  ridges  or  gently  undulating  swells,  with  intervening 
sags.  In  general,  especially  on  the  prairie,  the  soil  is  a  rich  black  loam, 
but  on  some  of  the  ridges  mentioned  it  is  a  whitish  clay. 

On  the  whole,  it  may  be  said  that  the  surface  of  the  moraine  in 
Lake  County  is  much  less  nigged  and  irregular  than  in  Porter.  The 
large  bowlders,  usually  accompanying  such  a  moraine,  are  far  less 
numerous  in  the  former  county.  But  one  or  two  were  seen  which  were 
more  than  18  inches  in  diameter.  Even  the  smaller  ones  were  scarce 
and  in  most  places  have  been  carefully  gathered  for  use  in  the  foun- 
dations of  buildings. 

The  general  trend  of  the  morainic  belt  in  Porter  County  is  to  the 

northeast.    Where  it  enters  the  county  it  is  about  15  miles  in  width, 

extending  from  section  10  (35  north,  7  west),  about  two  miles  north 

of  the  town  of  Woodvale,  to  the  southwest  comer  of  section  22  (33 

.     north,  7  west),  two  miles  southwest  of  Hebron.    At  the 

.    _,   .      latter  town  its  surface  is  about  48  feet  above  that  of  the 

^  Kankakee  marsh  lands,  three  miles  to  the  southward.  The 

^*  crest  of  the  moraine  crosses  the  county  line  a  little  south 
of  the  common  corner  of  the  four  township?  of  Ross,  Winfield,  Porter 
and  Union.  Thence  it  extends  a  little  north  of  east  to  a  point  about 
a.mile  east  of  Valparaiso,  where  it  is  cut  by  Salt  Creek  flowing  north- 
ward. Beyond  this  stream  it  extends  from  Emmettsburg  in  a  north- 
erly direction  to  Liberty  Township,  where  it  trends  to  the  east  and 
passing  across  the  southern  tier  of  sections  of  Jackson  Township  enters 
Laporte  County. 

North  of  Emmettsburg,  in  section  11  (35  north,  6  west),  the  height 
of  the  moraine,  as  determined  by  Leverett,  is  approximately  840  feet, 
and  near  the  center  of  section  30  (36  north,  5  west),  Mr.  Henry  Rankin 
has  run  a  level  which  showed  the  surface  to  be  306  feet  above  Lake 
Michigan,  or  888  feet  above  tide.  This  latter  point  is  probably  the 
extreme  height  to  which  it  reaches  in  the  two  counties. 

The  topography  of  the  morainic  belt  of  Porter  County  is  much 
more  varied  than  in  Lake.  Immediately  north  and  west  of  Hebron 
are  a  number  of  high  wooded  ridges  composed  of  clay  and  covered 
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for  the  most  part  with  timber.  Horse  Prairie,  a  higher  undulatory 
region,  then  sets  in  and  covers  the  greater  portion  of  the  south  half 
of  Porter  Township.  Bowlders  of  large  size  begin  to  appear.  The 
following  section  of  an  open  well  sunk  on  the  land  of  Hon.  Geo.  C. 
Gregg,  east  half  of  section  34  (34  north,  7  west),  two  miles  north  of 
Hebron,  was  furnished  by  Mr.  Gregg,  and  will  give  an  idea  of  the 
morainic  material  in  that  vicinity: 

SECmON    OF   WELL   NORTH   OF   HEBRON. 

1.  Soil  and  stiff  yellowish  clay 12  feet. 

2.  Blue  clay— comparatively  free  from  pebbles 17  feet. 

3.  Sand,  similar  to  that  in  ridges  to  the  northward 18  feet. 

4.  Hard,  sticky  blue  clay  with  flint  pebbles 20  feet. 

•  5.  Coarse  blackish  sand 4  feet. 

Total   71  feet. 

Plenty  of  good  water  was  found  in  the  blackish  sand.  It  was  neces- 
sary to  curb  the  upper  stratum  of  sand.  No.  3  of  the  section,  as  it 
caved  in  very  badly.  The  total  thickness  of  the  drift  at  Hebron,  on 
a  level,  probably  30  feet  below  this  point,  was  found  to  be  108  feet. 

North  of  Horse  Prairie,  in  sections  13,  14  and  16  (34  north,  7  west), 
a  stiff,  clayey  subsoil  comes  near  the  surface,  and  a  timbered  area 
begins  which  covers  the  northern  half  of  Porter  and  the  southern  half 
of  Union  townships.  This  area  is  much  broken,  especially  along  the 
crest  of  the  moraine.  The  soil  over  much  of  it  is  a  whitish  clay,  which 
produces  fair  timothy  hay,  but  poor  crops  otherwise. 

The  northern  half  of  Union  Township  is  in  part  covered  with  a 
sandy  soil.  This  starts  in  about  sections  23  and  24  (35  north,  7  west), 
and  extends  to  the  Grand  lYunk  Railway  or  to  the  border  of  the 
moraine.  A  spur  of  the  moraine  about  two  miles  wide  extends  into 
Portage  Township  to  the  southeastern  corner  of  section  13,  and  em- 
braces a  portion  of  Twenty  Mile  Prairie. 

In  the  western  half  of  Center  Township  the  moraine  begins  to  show 
more  prominently,  there  being  many  high  ridges  which  intersect  one 
another  at  various  angles.  Their  component  materials,  where  exposed, 
are  mainly  a  stiff  yellow  clay,  with  many  limestone  pebbles  which  are 
angular  and  but  little  water- worn.  In  several  places  occur  deposits 
of  gravel  a  few  feet  in  thickness,  but  in  general  it  is  too  fine  to  make 
good  road  material.  The  city  of  Valparaiso  is  located  on  the  slope 
of  one  of  these  subordinate  ridges  southeast  of  the  main  crest  of  the 
moraine.  The  level  at  the  station  of  the  Qrand  Trunk  Railway,  in  the 
northern  part  of  the  city,  is  820  feet;  that  of  the  Court  House  yard 
803  feet,  and  that  of  the  Pennsylvania  road,  in  the  southern  part  of 
the  city,  736  feet  above  tide. 
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At  a  still  lower  level — 718  feet — in  the  southwestern  part  of  the 
city,  a  deep  bore  was  put  down  for  gas  in  1889.  From  data  and  speci- 
mens of  drillings  kindly  shown  the  writer  by  Mr.  C.  W.  Dickover,  the 
following  strata  were  shown  to  have  been  pierced: 

8ECTI0N   OF   DEEP   BORE   AT   VALPARAISO. 

1.  Soil  and  drift 125  feet, 

2.  Genesee  shale  65  feet. 

3.  Comiferous  and  Lower  Helderlierg 230  feet. 

4.  Niagara  limestone  270  feet 

5.  Niagara  shale  5  feet 

6.  Clinton  limestone— white  to  steel  gray 55  feet 

7.  Hudson  River  limestone 110  feet. 

8.  Hudson  River  shale— bluish  green IGO  feet. 

9.  Trenton  limestone* 330  feet 

Total  1,350  feet 

At  a  depth  of  1,290  feet  salt  water  was  struck,  which  rose  to  the 
top  of  the  well. 

In  Liberty  Township  the  northern  slope  of  the  moraine  is  much 
more  narrow  and  abrupt  than  in  any  part  of  its  course  in  the  two 
counties.  From  the  road  a  mile  or  two  east  of  Gosset's  mill  one  gets, 
looking  across  a  branch  of  Salt  Creek  to  the  soutli  and  southwest,  a 
fine  view  of  the  morainic  hills,  since  they  are  from  100  to  150  feet 
above  the  level  of  the  observer.  To  the  northeastward  the  irregulari- 
ties of  the  surface  become  more  pronounced,  and  in  Jackson  Township, 
especially  in  sections  13,  14  and  15,  many  of  the  features  of  a  typical, 
unmodified  terminal  moraine  are  present.  Here  is  found  an  intricate 
series  of  subordinate  ridges  putting  out  in  every  direction  from  the 
main  one.  Bowlders  are  very  plentiful  and  in  several  places  were 
noted  to  be  sole  material  used  in  the  construction  of  fences.  The 
largest  ones  seen  in  the  two  counties  were  in  this  vicinity.  There  are 
also  numerous  large  rounded  depressions,  some  of  them  embracing 
an  acre  or  more  in  extent,  which  recall  vividly  the  sinkholes  of  sotith- 
em  Indiana.  Alternating  with  these  are  corresponding  rounded  knobs 
or  knolls,  the  crests  of  which,  in  a  number  of  instances,  are  80 
feet  or  more  above  the  bottom  of  the  depressions.  These  ^'knobs  and 
basins,"  as  they  are  called,  owe  their  peculiar  formation  to  the 
irregular  deposition  of  the  glacial  debris,  there  probably  having  been 
a  great  isolated  mass  of  ice  imbedded  in  the  debris  where  each  basin 

*The  iipT>«r  280  feet  of  this  stratum  was  somewhat  darker  colored  than  the  lower  50  feet, 
and  had  been  ealled  by  Mr.Diokorer  '*  Galena  limestone."  This  is  only  a  synonym  for  the 
upper  or  later  portions  of  theTrenton  formation,  which  in  Illinoifi  and  Wisconsin  are  lead 
bearing. 
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now  exists.  By  its  melting  a  cavity  was  left  which  was  separated  by 
a  mass  of  drift  material  from  a  somewhat  similar  cavity  where  another 
ice  mass  had  been  imbedded.  The  shape  and  size  of  each  cavity  or 
basin  depends  upon  the  shape  and  size  of  the  ice  block  and  the  amount 
of  drift  originally  covering  it.  Where  an  impervious  bed  of  clay  was 
left  or  has  accumulated  in  the  bottom  of  the  ^Hbasin,"  the  latter  often 
fills  with  water  and  a  small  lake  results.  Such  was  doubtless  the 
origin  of  Bull's  Eye  Lake,  two  miles  north  of  Valparaiso,  whose  area  is 
but  one-half  acre,  and  whose  waters  are  45  feet  in  depth. 

The  northern  border  of  the  morainic  belt  extends  diagonally  across 
Liberty  Township  from  its  southwestern  to  its  northeastern  comers. 
Thence  it  passes  through  sections  6  and  5  in  the  southeastern  comer 
of  Westchester  Township.  Bending  to  the  east,  then  south  and  again 
east,  it  follows  closely  the  border  line  between  Fine  and  Jackson 
townships.  Turning  north  along  the  county  line,  it  finally  leaves 
the  county  from  the  east  side  of  section  36  (37  north,  5  west.) 

Just  within  the  borders  of  the  moraine,  on  the  southeast  quarter  of 
section  1  (36  north,  5  west),  is  a  flowing  well  which  was  put  down  in 
June,  1897.  Its  section,  as  furnished  by  the  owner,  Edward  Stevens, 
shows  the  following  strata: 

1.  Soil  and  gravel   3  feet. 

2.  Blue  clay  00  feet 

3.  Sand    21  feet. 

On  September  10th  the  water  was  rising  through  a  two-inch  pipe 
to  a  height  of  four  feet  above  the  surface.  Through  a  three-quarter- 
inch  pipe  it  had  risen  25  feet  above  the  surface,  but  had  failed  to  rise 
to  the  top  of  an  additional  pipe  18  feet  in  length  and  of  the  same 
diameter.  The  rate  of  flow  was  about  six  gallons  per  minute.  The 
source  of  this  water  is  probably  on  the  slope  of  the  moraine  to  the 
southward. 

North  of  the  border  of  the  morainic  region  proper,  as  traced  above, 
th^re  exists  in  Porter  County  a  long,  narrow  ridge,  whose  surface  is 
a  till  of  clay.  This  ridge  lies  north  of  the  Calumet  River  and  extends 
east  and  west  through  Westchester  and  Pine  townships.  Its  average 
width  is  about  a  mile.  The  surface  is  quite  regular  except  where  cut 
by  erosion.  The  soil  is  a  whitish  clay,  well  adapted  to  the  production 
of  timothy  hay,  but  producin<r  poor  crops  of  the  cereals.  This  ridge, 
like  the  one  west  of  Hobart,  was  an  island  whose  surface  lay  above 
the  waters  of  the  shallow  bay  of  Lake  Chicago,  which  covered  and 
modified  the  area  between  it  and  the  morainic  region  to  the  south. 

The  southern  margin  of  the  morainic  belt  in  Porter  County  extends 
from  a  point  almost  a  mile  south  of  Hebron  in  a  northeasterly  direc- 
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idon,  crossing  the  southeastern  comer  of  Porter  Township  and  passing 
diagonally  across  Morgan  and  the  southeastern  comer  of  Washington 
townships.  The  southern  slope  is  niuch  more  subdued  or  less  broken 
and  irregular  than  the  northern.  The  soil  is  usually  a  whitish  clay 
and  far  less  rich  and  productive  than  that  of  Morgan  Prairie,  which 
borders  a  large  portion  of  this  region  on  the  east. 

With  the  exception  of  Lakes  Wolf  and  George,  in  the  northwestern 

comer  of  Lake  County,  which,  as  already  noted,*  are  but  remnants 

of  a  once  shallow  bay  of  Lake  Michigan,  the  lakes  of  the  two  counties 

.  .     are  of  morainic  origin  and  should  be  treated  in  this  con- 

-.  j^       nection.     Those  which  the  citizens  have  esteemed  large 

enough  to  be  worthy  of  names  are  Cedar  Lake  and  Fancher 

Lake,  in  Lake  County,  and  Eliza,  Quinn,  Flint,  Long,  BulFs  Eye  and 

Clear  lakes,  in  Porter  County.    It  is  a  noteworthy  fact  that  each  of 

these  lies  very  close  to  the  summit  of  the  main  crest  of  the  moraine. 

The  largest,  most  handsome  and  best  known  of  these  lakes  is 

Cedar  Lake,  or  "Lake  of  the  Red  Cedars,''  located  in  parts  of  sections 

22,  23,  26,  27,  34  and  35  (34  north,  9  west),  on  the  line 

between  Center  and  Hanover  townships,  about  four  miles 

southwest  of  Crown  Point.    Its  general  outline  somewhat 

resembles  that  of  a  kidney.    Its  length  is  about  two  and  one-eighth 

miles  and  its  greatest  breadth  a  little  more  than  three-quarters  of  a 

mile.    Its  water  area,  as  computed  by  Thomas  Large,  t  is  at  present 

about  1.17  square  miles. 

Cedar  Lake  owes  its  origin  to  the  irregular  deposition  of  the  sur- 
roimding  drift.  On  all  sides,  except  the  south,  it  is  embraced  by 
wooded  ridges  of  sand  or  clay,  those  to  the  north  rising  60  feet  above 
the  level  of  its  waters.  Between  these  ridges,  on  the  southern  slope 
of  the  moraine,  a  long,  low  valley  was  left  by  the  retreating  ice  sheet. 
The  bottom  of  this  valley  was  covered  with  an  impervious  stratum  of 
clay.  In  its  depression  collected  the  waters  of  the  melting  glacier  and 
the  lake  resulted.  Its  waters  once  covered  all  the  low,  marshy  land 
to  the  southward  and  overflowed  the  lowest  part  of  the  rim  of  its  basin 
toward  the  Kankakee.  At  that  time  they  covered  the  present  shores 
as  far  as  the  foot  of  the  ridges  on  the  east  and  north  and  were  prob- 
ably 40  feet  deep  in  places.  Now  they  nowhere  exceed  20  feet  in 
depth.  Within  the  memory  of  man  they  have  receded  from  50  to  90 
feet  from  the  former  margins.  This  recession  and  consequent  lowering 
of  depth  is  mainly  due  to  three  causes,  viz.: 


*  p.  37.  Fish  Lake,  in  the  extreme  northeastern  corner  of  Porter  County,  is  a  wet  weather 
lake  which  is  practically  dry  in  summer. 

t  Sec  Proc.  Ind.  Acad.  Sci.,  1896, 2Si9  and  301.  The  aooompanyinjr  i»h|)  of  Cedar  Lake  was 
also  drawn  hy  Mr.  Large  and  published  in  the  Proo.  of  the  Academy, /oc  cit.  By  permission 
it  is  reproduced  in  this  connection. 

4 — Geol. 
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o.  Artificial  Drainage.  To  reclaim  200  acres  of  comparatively  worth- 
less marsh  land — at  its  southern  end — a  ditch  was  cut  on  its  eastern 
aide  which  lowered  the  level  of  the  water  from  8  to  12  feet.  This 
outlet  is  the  present  source  of  Cedar  Creek,  which  flows  southward 
through  the  town  of  Lowell  and  empties  into  the  Singleton  ditch. 

6.  The  (rrouih  and  Decay  of  Aquatic  Vegeiatimi.  Beneath  the  shal- 
low water  along  its  western  and  southern  margins  there  are  thick  beds 
of  muck  and  black  mud.  In  these  beds  grow  luxuriantly  spatter-dock, 
rushes,  ditch  moss,  algae  and  many  other  aquatic  plants.  These  die 
down  and  the  matter  which  they  have  ^vithd^awn  from  the  air  and 
solidified  within  their  stems  is  added  to  the  surface  of  the  muck.  The 
latter  is,  therefore,  ever  thickening  and  encroaching  upon  the  water 
area. 

c.  Decrea^  of  Water  Svppitj.  Situated,  as  it  is,  so  near  the  crest  of 
the  moraine,  the  area  from  which  the  lake  draws  its  supply  of  water  is 
rery  limited,  being  but  a  few  square  miles  in  extent.  This  supply 
comes  wholly  from  the  rain  of  the  season,  which,  soaking  into  the 
earth,  finds  its  way  through  springs  into  the  immediate  basin  of  the  ' 
lake.  Since  the  settlement  of  the  surrounding  region  much  timber 
has  been  cut  away  and  the  land  so  drained  that  the  water  flows  rapidly 
away  instead  of  soaking  into  Ihe  ground  and  finding  its  way  into  the 
lake  as  formerly.  At  present  the  season's  evaporation  is,  probably, 
almost  as  great  as  the  supply.  For  those  causes  the  area  and  depth 
of  the  lake  have  for  years  been  slowly  diminishing  and  .will  continue 
to  diminish  until  it  wholly  divSappears. 

Within  the  past  ten  years  many  cottages  have  been  erected  on  the 
wooded  ridges  about  Cedar  Lake.  The  Monon  Railway,  which  runs 
along  its  western  border,  has  possessed  itself  of  the  high  wooded  ridge 
on  that  side  and  has  transformed  it  into  a  so-called  park.  Thousands 
of  visitors  are  each  season  brought  from  Chicago  and  from  tlic  cities 
to  the  southward.  The  quiet  beauty  and  repose  which  for  centuries 
existed  along  the  margins  of  the  lake  have  forever  disappeared.  In 
their  stead  have  sprung  up  those  artificial  surroundings  which  the 
ever-increasing  wants  of  the  Nineteenth  Century  seeker  after  pleasure 
demand  and  eventually  secure. 

Fancher  Lake  is  located  in  the  Lake  County  fair  grounds,  northwest 
quarter  of  section  17  (34  north,  8  west),  one  mile  south  of  Crown 
Point.  It  covers  about  20  acres  and  in  places  is  said  to  be  35  feet  in 
depth.  Lying  on  the  very  crest  of  the  moraine,  it  doubtless  occupies 
a  kettle  hole  or  basin  formed  by  the  melting  of  an  imbedded  ice  mass. 
Its  waters  flow  northward,  finding  their  way  into  Lake  Michigan  by 
the  way  of  Deep  River  and  the  Calumet. 
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Lakes  Quinn  and  Eliza  are  located  about  a  mile  apart^  in  sections 
12  and  1,  respectively  (34  north,  7  west),  near  the  northern  line  of 
Porter  Township,  Porter  County.  The  former  covers  an  area  of  about 
12  and  the  latter  40  acres.  Eliza  is  but  one-half  mile  south  of  the 
divide  and  is  much  the  more  handsome,  being  surrounded  on  all  sides 
by  oak  groves.  Wolf  Creek  is  the  outlet  of  both  lakes,  flowing  south- 
ward from  Eliza  through  Quinn,  and  then  southeasterly  into  Sandy 
Hook  Creek. 

Lying  three  and  one-quarter  miles  a  little  east  of  north  of  Val- 
paraiso and  about  a  mile  east  of  the  crest  of  the  moraine  is  Flint  Lake. 
Its  waters  cover  an  area  of  95  acres  and  have  an  average  depth  of  about 
forty  feet.  It  is  surrounded  by  high  ridges,  those  on  the  east  and 
north  being  wooded.  Its  western  and  a  portion  of  its  southern  mar- 
gins, like  those  of  Cedar  Lake,  have  mucky  banks,  while  those  of  the 
e^st  and  north  are  sandy,  a  condition  due  to  the  prevailing  westerly 
and  southerly  winds,  which  create  a  breaking  of  the  waves  along  the 
eastern  and  northern  shores,  and  so  prevent  the  formation  of  muck. 

The  waters  of  Flint  Lake  have  receded  more  than  50  feet  from  the 
edges  of  their  former  margins.  This  recession  is  due  to  the  same 
causes  as  have  brought  about  that  of  Cedar  Lake.  Flint  Lake,  how- 
ever, is  the  source  of  the  water  supply  for  the  city  of  Valparaiso, 
600,000  gallons  being  at  present  drawn  from  it  each  day.  Its  artificial 
drainage  is,  therefore,  somewhat  excusable.  It  lies  243  feet  above 
Lake  Michigan  and  14  feet  above  the  Court  House  yard  at  Valparaiso, 
its  waters  being  brought  to  that  city  by  both  gravity  and  direct  pres- 
sure.   If  the  lake  continues  to  recede  at  the  present  rate  it  is  only  a 

question  of  a  few  years  until  the  city  will  have  to  seek  another  water 
supply. 

Long  Lake  occupii;^  a  narrow  morainic  valley  a  short  distance  north- 
west of  Flint  Lake.  It  is  about  three-fourths  of  a  mile  in  length  by 
40  rods  in  greatest  breadth,  and  is  connected  with  Flint  Lake  by  a 
small  drain.  The  natural  outlet  of  both  is  one  of  the  branches  of 
Crooked  Creek,  a  tributary  of  the  Kankakee. 

Clear  Lake  is  located  partly  in  section  24,  Jackson  Township,  and  is 
cut  by  the  line  between  Porter  and  Laporte  coimties.  It  has  no 
outlet  and  its  waters  are  25  feet  in  average  depth,  and  cover  an  area 
of  about  30  acres.  In  the  words  of  Dr  Chas.  E.  Dryer,*  all  of  these 
morainic  lakes  in  Indiana  **are  geologically  young,  being  confined  to 
the  very  latest  moraines  of  the  glacial  period.  They  are  mere  babes 
born  yesterday  and  destined  to  die  to-morrow.  The  present  dominant 
race  of  men  may  pass  away  and  leave  these  lakes  still  lying  like  bright 
jewels  among  the  hills:  but  every  one  is  doomed  to  final  extinction. 


^Stud.  in  Ind.  Oeog.,  1897, 59. 
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'The  hills  are  shadows  and  they  flow 
From  form  to  form,  and  nothing  stands: 
They  melt  like  mist,  the  solid  lands. 

Like  clouds  they  shape  themselves  and  go.' 

But  of  all  features  of  the  landscape,  lakes  are  the  most  ephemeral. 
As  long  as  they  remain  they  will  continue  to  contribute  to  the  service 
and  delight  of  man.  They  fed  the  savage  with  fish,  but  they  feed 
the  more  highly  developed  man  with  beauty,  and  afiford  means  for 
that  relaxation  and  healthful  pleasure  which  the  conditions  of  modem 
life  demand." 

The  drainage  system  of  Lake  and  Porter  counties  is  governed  almost 
entirely  by  the  topography  of  the  surface  of  the  morainic  region.  The 
watershed  or  divide  separating  the  basin  of  Lake  Michigan  from  that 
of  the  Mississippi  corresponds  very  closely  to  the  crest  line 
^  ,  of  the  moraine  already  traced.  With  two  exceptions,  all 
streams  which  start  south  of  that  crest  line  find  their  way 
into  the  Kankakee,  while  all  but  one  of  those  starting  north  of  it 
flow  into  Lake  Michigan.  The  exceptions  noted  are  the  branch  of 
Deep  Biver  rising  near  Le  Roy,  which  has  been  mentioned  as  cutting 
the  crest  east  of  Crown  Point;  and  a  branch  of  Salt  Creek,  which  has 
its  source  in  BulFs  Eye  Lake,  north  of  Valparaiso,  and  flowing  south- 
ward and  then  westward  around  that  city,  unites  with  another  branch 
which  rises  in  the  northern  part  of  Morgan  Township,  and  cuts  the 
crest  south  of  Emmettsburg.  West  Creek,  rising  near  St.  John^s, 
flows  southward,  cutting  the  main  crest  between  Hanover  and  Bruns- 
wick.   • 

Just  north  of  Cedar  Lake,  in  section  23  (34  north,  9  west),  is  one 
of  the  best  marked  portions  of  the  watershed  in  the  two  counties.  A 
narrow  ridge,  not  over  three  rods  wide  and  six  to  eight  feet  in  height, 
separates  for  a  distance  of  150  feet  a  marsh  on  the  north  from  the  head 
of  a  shallow  ravine  on  the  south.  The  waters  of  the  marsh,  which  is 
fed  by  springs,  flow,  eventually,  into  Lake  Michigan,  while  those  from 
the  ravine  find  their  way,  after  many  wanderings,  into  the  Gulf  of 
Mexico.  The  divide  is  also  very  narrow  in  Union  Township,  Porter 
County,  just  north  of  Lake  Eliza,  and  again  in  section  34,  in  the  south 
half  of  Jackson  Township,  between  the  head  waters  of  Coffee  and 
Crooked  creeks. 

Aside  from  the  Calumet  and  Kankakee  rivers,  all  the  principal 

streams  which  drain  the  two  counties  have  their  sources  on  or  near  the 

-^^.  crest  of  the  divide.     These  are,  in  Lake  County,  West 

^^  '    Creek,    rising   near    St.  John's    and    flowing    southward 

through  Hanover  and  West  Creek  townships;  Cedar  Creek,  the  outlet 

of  Cedar  Lake,  flowing  southward  through  Cedar  Creek  Township,  and 
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Eagle  Creek,  the  outlet  of  a  small  lake  northeast  of  Le  Eoy  and  flowing 
south.  The  waters  of  these  three  are  collected  by  the  Singleton  ditch 
in  the  Kankakee  basin. 

On  the  north  of  the  divide  one  of  the  branches  of  Deep  River  has 
its  sources  in  Fancher's  Lake  and  in  a  marsh  two  miles  northwest  of 
Crown  Point.  This  unites  in  the  northeastern  comer  of  Center  Town- 
ship with  the  branch  from  near  Le  Roy,  and  flows  northeasterly  to  the 
county  line  about  a  mile  southeast  of  Woodvale.  Thence  it  bears 
northwest  to  the  mouth  of  Turkey  Creek,  in  section  1  (35  north,  8 
west);  thence  northeasterly  through  Hobart  to  near  the  station  of 
Lake,  where  it  again  turns  west  and  empties  into  the  Calumet,  in 
section  14  (36  north,  8  west).  Throughout  its  course  from  Woodvale 
northward  it  is  a  slow  flowing,  sluggish  stream,  with  its  bottom  of  clay 
or  mud.  In  its  waters  the  fresh  water  mussel,  Aiiodonba  gramlu  Say, 
and  allied  mud-burrowing  species  exist  in  enormous  numbers,  while  in 
the  mill  ponds  at  Woodvale  and  Hobart  great  masses  of  aquatic  vege- 
tation spring  up  and  during  the  hot  days  of  August  and  September 
decay  and  throw  off  a  disagreeable  odor.  Since  1883  the  amount  of 
water  at  Woodvale  has  been  sufficient  only  to  run  a  corn  mill,  and  all 
wheat  has  been  ground  by  steam. 

In  Porter  County  the  streams  south  of  the  divide  are  Sandy  Hook 
and  Crooked  creeks,  both  of  which  are  of  small  size  and  sluggish  in 
flow.  The  former  has  for  its  tributaries  Wolf  Creek,  the  outlet  of 
Eliza  and  Quinn  lakes,  and  the  West  Branch  of  Sandy  Hook.  These 
drain  Porter  and  the  west  half  of  Morgan  townships.  Two  branches 
of  Crooked  Creek  rise  near  the  divide  in  the  south  part  of  Jackson 
Township,  and  a  third  is  the  outlet  of  Flint  Lake.  This  stream  drains 
Washington  and  the  east  half  of  Morgan  townships  and  empties  into 
Reeve's  ditch  in  the  Kankakee  marshland. 

North  of  the  divide  are  Salt  Creek  and  Coffee  Creek,  the  former 
being  the  larger  and  more  important  of  the  two,  draining  eastern 
Union  and  Portage,  a  part  of  northern  Morgan,  all  of  Center  and  most 
of  Liberty  townships,  and  emptying  into  the  Calumet,  in  section  31 
(37  north,  6  west).  Its  waters  are  sufficient  in  amount  to  furnish  power 
for  three  mills,  one  just  south  of  Valparaiso,  another  (Pierce's)  in 
section  16  (35  north,  6  west),  and  a  third  (Gossett's)  in  section  21 
(36  north,  6  west).  Above  each  of  these  the  stream  widens  into  a  large 
mill  pond,  that  at  Qossett's  being  a  mile  long  and  a  quarter  of  a  mile 
wide.  Coffee  Creek  rises  on  the  crest  of  the  divide  in  the  south  half 
of  Jackson  Township,  and,  flowing  west  of  north,  drains  southwestern 
Jackson,  northeastern  Liberty  and  a  part  of  Westchester  townships, 
•emptying  into  the  Calumet  a  little  north  of  Chesterton.    Its  current 
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in  Jackson  Township  is  more  rapid  than  that  of  any  other  stream  in 
the  counties,  and  at  Long^s  mill,  in  section  20  (36  north,  5  west)  the 
supply  of  water  is  sufficient  to  turn  a  large  turbine  wheel  the  year 
round.  Several  small  tributaries  of  the  CalUmet  drain  the  northern 
half  of  Jackson  Township. 

III.     KANKAKEE  OR  SOUTHERN  REGION. 

All  that  area  of  the  two  counties  lying  south  and  southeast  of  the 
southern  border  of  the  Valparaiso  moraine  is  comprised  in  this  region. 
In  Lake  County  this  morainic  border  extends  to  the  old  northern  shore 
line  of  the  Kankakee  Marsh  and  the  area  south  of  that  line  was,  at 
one  time,  all  overflowed  or  swamp  land.  In  Porter  County,  about  65 
square  miles  of  swamp  land  proper  and  40  square  miles  of  prairie  are 
'  included  within  the  region  under  consideration.  The  prairie  portion 
lies  10  to  40  feet  above  the  level  of  the  main  marsh  and  slopes  gently 
down  to  it.  Along  Sandy  Hook  and  Crooked  creeks  a  strip  of  marsh 
land,  in  places  two  miles  in  width,  extends  a  number  of  miles  north- 
ward into  the  prairie  region,  and  the  difference  in  level  between  the 
two  is  more  abrupt. 

The  Kankakee  River,  which  forms  the  southern  boundary  of  the 

two  counties,  is  noted  for  its  low  banks,  its  sluggish  current  and  the 

crookedness  of  its  channel.     From  its  source  in  a  large 

marsh  about  three  miles  s(5uthwest  of  South  Bend,  St. 

p.  Joseph  County,  section  16  (37  north,  2  east),  it  flows  in 

a  southwesterly  direction  througli  that  county  to  the  La- 

porte  County  line,  from  which  point  it  forms  the  boundary  between 

the  counties  of  Laporte,  Porter  and  Lake  on  the  north  and  St.  Joseph, 

Starke,  Jasper  and  Newton  on  the  south.    Crossing  the  State  line  near 

the  southwestern  corner  of  section  1  (31  north,  10  west),  it  flows  a 

little  south  of  west  to  Kankakee,  Illinois,  where  it  receives  the  Iroquois 

River  from  the  south.     Thence  it  flows  almost  due  northwesterly  to 

near  the  northeastern  corner  of  Grundy  County,  where  it  unites  with 

the  Des  Plaines,  the  two  forming  the  Illinois  River. 

Between  it^  source  and  the  point  where  it  crosses  the  State  line,  in 
the  extreme  southwestern  corner  of  Lake  County,  tJie  distance  is  about 
75  miles.  Within  this  distance  the  stream  is  said  to  make  2,000  bends 
and  to  flow  over  a  total  length  of  240  miles.  According  to  the  survey 
made  by  Dr.  J.  L.  Campbell,  in  1882,  the  difference  in  level  between 
the  source  and  the  State  line  is  but  97.3  feet,  showing  a  fall  of  but 
1.3  feet  to  the  mile.  For  this  reason  its  waters,  above  the  crossing 
of  the  Monon  Railway,  section  33  (32  north,  8  west),  have  an  almost 
imperceptible  flow,  and  in  many  places  wild  rice,  rushes,  lily  pads  and 
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aquatic  grasses  so  choke  the  channel  as  to  cause  the  flooding  of  the 
marshes  during  a  summer  freshet.  Between  the  Monon  Bailway  and 
the  State  line  the  velocity  of  the  flow  is  greater,  owing  to  a  slightly 
increased  slope  and  fewer  bends. 

In  Indiana  the  bed  of  the  Kankakee  is  composed  mainly  of  sand  and 
fine  gravel.  But  in  a  few  places,  as  just  west  of  Dunn's  bridge,  in  the 
southeastern  comer  of  Porter  County,  it  contains  rather  extensive  beds 
of  coarse  gravel.  Only  at  one  point,  where  visited  by  the  writer,  was 
stone  seen  in  its  bed.  This  was  just  across  the  State  line  in  Illinois, 
where,  in  front  of  the  residence  of  Daniel  Parmlee,  the  current  is 
more  rapid  than  elsewhere  noted,  and  a  number  of  large  bowlders 
are  located  near  the  middle  of  the  channel. 

The  amount  of  water  which  the  river  now  discharges  varies  with 
the  season  much  more  than  formerly.  According  to  measurements 
made  by  Dr.  Campbell*  in  August,  1882:  "The  sectional  area  at  the 
State  line  was  543  square  feet,  the  mean  hydraulic  depth  4.5  feet,  the 
calculated  mean  velocity  2.35  feet  per  second,  and  the  volume  of  dis- 
charge 1,271  cubic  feet  per  second."  This  was  during  an  average  low- 
water  stage  of  the  river.  The  least  flow  is  during  extreme  cold 
weather,  when  the  great  marsh,  which  borders  the  river,  and  which 
acts  as  a  sort  of  reservoir  or  feeder,  is  frozen  solid.  In  1882  there 
were  almost  500,000  acres  of  this  marsh  land  within  the  valley  of  the 
E[ankakee.  It  resembled  an  immense  sponge,  slowly  absorbing  the 
water  during  the  wet  season  and  as  slowly  oozing  it  forth  during  the 
dry,  so  that  the  flow  throughout  the  year  was  quite  regular  and  uni- 
form in  amount.  At  present,  on  account  of  the  drainage  of  a  large 
portion  of  this  marsh,  especially  in  St.  Joseph,  Starke  and  Laporte 
counties,  the  water  flows  off  much  sooner  after  it  falls  and  conse- 
quently the  river  is  higher  during  the  autumn  and  spring  floods  and 
lower  at  other  seasons  than  formerly.  From  careful  measurements 
made  for  a  series  of  12  years  at  Wilmington,  Illinois,  it  was  found 
that  the  average  volume  carried  by  the  Kankakee  during  the  extreme 
high  water  was  30,000  cubic  feet  per  second,  t  Since  the  partial  drain- 
age of  the  upper  portion  of  the  marsh  there  is  little  doubt  but  that 
during  the  spring  floods  the  discharge  across  the  State  line  is  fully 
25,000  cubic  feet  per  second. 

In  1872  Eev.  T.  H.  Ball,  of  Crown  Point,  wrote  of  that  portion  of 
the  Kankakee  bordering  on  Lake  County:  "A  river  is  known  to  be 
there.  The  blue  line  of  trees  marking  its  course  can  be  discerned 
from  the  prairie  heights;  but  only  occasionally  in  midwinter  or  in  a 


^  Rep.  Upon  Improv.  Ksnk.  Rivor,  1882, 16. 

tSee  Leverett.— Ann.  Rep.  U.  8.  Geol.  Surv.,  XVII,  1896, 740. 
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time  of  great  drought  can  one  come  near  its  water  channel.  So  far  as 
any  ordinary  access  to  it  from  this  county  is  concerned^  it  is  like  a 
fabxdous  river,  or  one  the  existence  of  which  we  take  on  trust/'* 
Now,  within  Lake  County,  five  north  and  south  roads  reach  its  borders 
through  the  marshes,  while  three  wagon  and  two  railway  bridges  span 
its  waters.  In  Porter  County  six  roads  lead  to  it,  and  one  railway  and 
three  wagon  bridges  cross  it. 

The  Kankakee  marshes  comprise  the  most  extensive  body  of  swamp 
land  in  Indiana.  The  original  area  of  this  marsh  land  in  the  seven 
counties  drained  by  the  Kankakee  was,  as  already  noted,  almost  a  half 
million  acres.  For  many  years  schemes  of  various  kinds  have  been 
proposed,  and  hundreds  of  thousands  of  dollars  have  been  spent,  in 
endeavoring  to  reclaim  a  portion  or  all  of  these  lands.  State  aid  has 
been  invoked  and  a  large  sum  appropriated  and  expended  in  removing 
a  rock  ledge  at  Momence,  Illinois,  but  this  was  only  a  be- 
ginning,  and,  as  yet,  the  end  is  not  in  sight.    In  Lake 

--.    ,        County  there  exists,  at  the  present  time,  50,000,  and  in 

Porter  County  about  40,000  acres,  which,  for  at  least  four 

months  of  the  year,  are  covered  with  from  one  to  five  feet  of  water; 

and  during  four  of  the  remaining  montbs  this  area  is  an  immense  bog 

or  quagmire. 

In  these  two  counties  the  marshes  occupy  a  broad  valley  between 

the  border  of  the  moraine  and  the  channel  of  the  river.    The  mean 

elevation  of  this  valley  is  90  feet  above  the  level  of  Lake  Michigan  and 

160  feet  above  the  waters  of  the  Wabash  River  at  Lafayette,  Indiana. 

The  surface  of  this  marsh  land  is,  for  the  most  part,  a  great  treeless 
plain,  with  an  average  slope  of  about  1.2  feet  to  the  mile  in  a  westerly 

direction.     On  the  immediate  border   of  the    river  there  is  a  strip 

ranging  in  width  from  a  fourth  to  one  and  one-half  miles,  which  is 

heavily  timbered.    In  the  southeastern  corner  of  Lake  and  on  adjacent 

territory  in  Porter  County  this  timbered  area  widens  and  comprises 

about  ten  square  miles.     The  only  other  timber    is  found    on  the 

so-called  "islands"  or  "groves,"  whose  surfaces  rise  10  to  20  feet  above 

the  general  level  of  the  marsh.    The  largest  of  these  in  Lake  County 

is  Fuller's  Grove,  in  sections  4  and  5  (32  north,  8  west),  between  the 

Griesel  and  Singleton  ditches.     It  is  one  and  a  half  miles  long  by 

one-third  of  a  mile  in  width.     Others  are  Oak  Grove,  south  half  of 

section  16  (32  north,  9  west),  and  South  Island,  in  sections  13  and  24 

(32  north,  8  west),  each  of  which  are  about  one  by  one-quarter  miles 

in  area;  Beech  Eidge,  section  9  (32  north,  7  west);  Ridge  Island, 

sections  10  and  11  (32  north,  8  west);  Crab- Apple  Grove,  section  19 

*  Lake  Connty,  1834—1872, 16. 
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(32  north,  9  west),  and  others,  are  smaller.  All  were  once  covered  with 
a  heavy  gro\^i;h  of  oak,  hickory,  black  gum  and  other  timber,  the  best 
of  which  was  long  ago  removed  by  the  early  settlers  along  the  northern 
border  of  the  marsh.  The  surface  of  these  islands,  when  cleared, 
becomes  fair  grazing  lands,  but  the  soil  is  in  general  too  sandy  for 
cultivation.  On  the  majority  of  the  "islands"  are  houses,  in  which 
dwell  the  owners  or  renters  of  the  surrounding  marsh  lands. 

The  open  marsh  is  covered  with  a  rank  growth  of  wild  grasses, 
bullrushes,  sedges,  reeds,  wild  rice  and  other  semi-aquatic  vegetation. 
Over  a  large  area  which  has  been  sufficiently  drained  much  of  this 

growth  is  annually  cut,  either  for  bedding  or  marsh  hay. 

^^  ,        In  other  places  the  surface  is  either  too  rough,  being  cut 

^   ,         up  with  sloughs  and  bogs,  or  never  drys  sufficiently  to 

allow  teams  to  pass  over  it.  Oftentimes,  after  a  long 
drouth,  thousands  of  acres  are  burned  over  by  a  fire  which  sweeps 
along  with  great  rapidity,  consuming  everything  in  its  path. 

Between  the  woodland  bordering  the  river  bank  and  the  marsh, 
as  well  as  around  the  margin  of  most  of  .the  islands,  there  are  dense 
thickets  of  elbow  brush,  Cephalanthus  ocmdetitalis  L.,  willows,  swamp 
dogwoods,  soft  and  red  maples  and  other  swamp-loving  shrubs.  These 
grow  so  densely  that  a  person  has  no  little  difficulty  in  forcing  his 
way  among  them.  In  some  places,  as  at  Sto well's  ranch  in  south- 
eastern Porter,  sections  1  and  2  (32  north,  5  west),  and  at  Gales,  in 
southern  Lake,  section  26  (32  north,  9  west),  large  areas  of  land  whose 
soil  is  a  ricli  sandy  loam  rise  above  the  surrounding  swamps.  These 
areas  were  less  heavily  timbered  than  the  islands  above  mentioned, 
and  comprise  valuable  farming  lands. 

In  general  the  soil  of  the  marsh  is  a  dark,  sandy  loam,  very  rich  in 
organic  matter.  For  century  upon  century  a  4:hick  mass  of  vegetation 
has  fallen  and  decayed,  and  mingled  with  its  remains  have  been  the 
particles  of  sand  and  clay  brought  do^vn  as  sediment  by  the  overflow- 

ing  waters.     No  richer  soil  occurs  in  the  State,  and  its 

depth  in  many  places  is  from  three  to  five  and  even  six 
,/    ,         feet.     Like  all  soils  composed  of  similar  materials,  it  is 

very  porous  and  has  the  power  of  taking  up  and  retaining 
large  quantities  of  water.  Beneath  the  soil  is  a  sand,  darker  colored 
and  containing  a  greater  mixture  of  calcareous  and  earthy  matter 
than  that  found  near  the  shores  of  Lake  Michigan.  Wlien  thrown 
up  by  the  dredge  it  packs  and  becomes  hard,  forming  excellent  road- 
beds wherever  it  has  been  put  to  that  use.  Below  the  sand  are  layers 
cf  fine  gravel  and  below  that  the  omnipresent  blue  clay  of  the  older 
glacial  tills  lies  next  above  the  surface  rock. 
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All  of  the  materials  lying  between  the  blue  clay  and  the  soil  are 

the  sedimentary  deposits  of  a  great  post-glacial  river,  for  the  valley 

itself  donbtless  owes  its  origin  to  the  flow  of  waters  which  followed 

the  melting  of  one  of  the  later  retreating  ice  sheets.    This  flow  was  at 

.  first  suflicient  in  volume  and  velocity  to  erode  the  present 

jP\i       valley  to  quite  a  depth  through    the  underlying    clay. 

y.  jj  Later,  on  account  of  a  diminution  in  the  supply  of  water, 

^^'  as  well  as  the  gentleness  of  the  slope,  the  current  became 
too  sluggish  to  erode  much  deeper  or  to  carry  coarse  material,  and 
only  the  finer  sediment  was  brought  down.  From  a  still  farther 
diminution  in  the  water  supply,  as  well  as  by  the  building  up  of  a 
tedimentary  dam  near  the  western  end  of  the  valley,  the  water  for 
a  long  period  ceased  to  flow,  and  a  lake  of  shallow  depth  resulted. 
Where  the  waves  or  currents  of  this  lake  washed  against  the  higher 
portions  of  its  bed,  or  its  shores,  accumulations  of  sand  and  mud  were 
thrown  up  from  its  bottom.  These  increased  in  size,  and,  rising  above 
the  water,  became  covered  with  trees.  The  surface  of  these  "sand 
islands"  has  ever  since  remained  above  the  flow  of  waters  and,  as  a 
consequence,  their  soil  lacks  those  rich  organic  constituents,  formed 
by  the  decay  of  aquatic  plants,  which  are  possessed  by  the  soils  of  the 
surrounding  marsh. 

Again,  by  a  new  accession  of  water  from  the  northwest,  the  barrier 
at  the  foot  of  the  valley  was  washed  away  and  the  river  of  the  present 
had  its  beginning.*  At  first  its  waters  flowed  the  full  width  of  the 
valley,  but  in  time  their  volume  decreased  and  a  portion  of  the  river's 
bed  became  bare  in  summer.  Over  this  a  vegetation  sprang  up  and  de- 
cayed. A  soil  was  started  above  the  sands  and  was  added  to  each  year 
by  the  decay  of  the  summers  vegetation  and  the  sediment  brought 
down  by  the  overflow  in  spring.  The  main  current  of  the  stream  was 
thus  gradually  narrowed  until  it  reached  its  present  size.  The  annual 
overflow  is  yet  suificient  to  cover  the  porous  soil  and  to  fill  its  every 
interstice  with  water,  which,  on  account  of  the  gentle  slope,  cannot 
flow  rapidly  away  after  the  subsidence  of  the  flood.  Thus  the  valley 
remains  a  marsh,  and  will  so  remain  until  a  complete  system  of  drain- 
age furnishes  a  more  rapid  outlet  for  the  waters  which  are  absorbed 
during  the  annual  overflow. 

Quite  a  percentage  of  the  marsh  land  in  the  two  counties  has  been 
already  partially  reclaimed  by  large  ditches  either  dredged  by  private 
enterprise  or  by  assessment  against  the  adjacent  lands.  In  Porter 
County  the  largest  of  these  is  Reeve's  ditch,  beginning  on  the  county 

*Thii  alternate  increase  and  decrease  in  the  volume  of  the  water  may  have  corre- 
sponded in  time  with  the  increase  and  decrease  in  the  waters  of  Lake  Chicago,  already 
noted. 
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line,  in  the  southeast  quarter  of  section  24  (33  north,  5  west.)  Thence 

it  runs  southwestward  across  section  25  and  then  due  west  to  Grand 

Junction,  east  half  of  section  36  (32  north,  6  west),  where  the  old 

.  mouth  of  Crooked  Creek  unites  with  the  Kankakee.    A 

-  ^^^     mistake  was  made  in  the  construction  of  this,  as  in  several 

-/  ^,  other  of  the  large  ditches,  in  that  the  sides  were  left  almost 
perpendicular  instead  of  with  at  least  a  45  deg.  slope.  As 
a  result,  freezing  has  caused  the  sides  to  slough  off  and  partially  fill  the 
ditch,  so  that  it  only  serves  as  a  drain  in  wet  weather. 

In  Lake  County  the  Singleton  ditch  is  the  main  one,  the  others 
being  tributary  to  it.  This  ditch  extends  from  Eagle  Creek,  in  section 
29  (33  north,  7  west),  in  a  generally  southwesterly  direction  to  the 
river,  crossing  the  State  line  near  the  southwest  quarter  of  section  25 
(32  north,  10  west).  It  was  begun  in  1882  and  completed  in  1886; 
being  constructed  under  the  general  ditching  laws,  with  an  average 
assessment  of  about  $2.00  per  acre  on  all  lands  between  the  river  and 
the  north  margin  of  the  marsh.  It  was  20  feet  in  width  by  5J  feet 
to  7  feet  in  depth,  but  its  sides  were  too  abrupt,  and  it  now  needs 
re-dredging  throughout  its  full  length.  By  its  construction  a  large 
acreage  of  the  marsh  was  reclaimed  sufficiently  for  the  cutting  of  wild 
hay.  Along  the  northern  border  minor  secondary  ditches  soon  allowed 
the  raising  of  cereals  on  a  strip  a  mile  or  two  wide. 

The  Brown  ditch  was  constructed  in  1888,  mainly  as  a  shore  ditch 
to  prevent  the  spreading  of  water  from  the  river  northward.  Through 
it  the  water  flows  in  all  seasons,  even  in  great  drouths.  In  length 
it  is  about  14  miles,  extending  from  section  4  (32  north,  7  west),  to  the 
Singleton  ditch,  near  the  west  end  of  Ash  Grove,  section  29  (32  north, 
9  west).  Other  subordinate  ditches  are  GrieseFs  and  Ackerman^s, 
shown  on  the  accompanying  map. 

The  report  of  Dr.  J.  L.  Campbell  on  the  drainage  of  the  E^ankakee 
marshes,  published  in  1882,  has  become  very  scarce.  It  is  thought 
best,  therefore,  to  incorporate  in  this  connection  the  conclusions  and 
recommendations  of  Dr.  Campbell  relative  to  the  draining  of  those 
portions  of  the  marsh  lands  lying  in  Porter  and  Lake  counties.  These 
conclusions  were  based  on  an  accurate  survey  of  the  entire  region, 
made  by  authority  of  an  act  of  the  Legislature,  approved  April  11, 
1881.  Under  the  head  of  "General  Improvement,"  Dr.  Campbell 
says:*  "The  drainage  and  recovery  of  the  Kankakee  marshes  will  in- 


*"  Report  Upon  the  ImproTement  of  the  Kankakee  River  and  the  Drainage  of  the 
Marsh  Lands  in  Indiana,"  18S2, 15. 
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elude:   First,  the  construction  of  a  better  main  channel 

CampbeU  8  ^^^^  ^^^^  exists,  for  the   flow  of  the  river;   second,  the 

^^^P^      straightening  and  deepening  of  the  beds  of  the  streams 

j^.  which  empty  into  the  main  stream;  and  third,  the  digging 

y^^    of  a  large  number  of  lateral  ditches  through  the  swamps 

-^^ ,  ,       to  the  improved  channels. 

--. ^.  "The  portion  of  the  work  which  seems  property  to  be- 

long to  State  and  National  supervision  is  the  improvement 
of  the  main  channel  of  the  river.  The  other  paris  of  the  work  may  be 
left  to  the  owners  of  the  land,  to  be  executed  under  our  general  drain- 


age laws." 

For  convenience  in  describing  the  necessary  improvements,  the  river 
and  marsh  lands  were  divided  into  seven  divisions.  Of  these,  the  con- 
clusions regarding  divisions  III.,  V.  and  VI.  are  those  which  are 
quoted,  since  they  deal  with  the  drainage  of  the  lands  in  Porter  and 
Lake  counties.* 

"DIVISION  III.  extends  from  the  terminus  of  Division  II.  at  the 
mouth  of  Mill  Creek,  section  7  (34  north,  2  west),  by  a  new  channel, 
to  Grand  Junction,  at  the  mouth  of  Crooked  Creek,  section  36  (33 
north,  6  west). 

"The  Kankakee  River  below  the  mouth  of  Mill  Creek  has  a  belt  of 
timber  along  its  banks,  which  would  make  the  cost  of  straightening 
the  river  very  great. 

"The  great  deflection  of  the  river  from  the  general  direction  of 
the  valley  makes  it  important  to  shorten  the  distance  by  a  new  channel. 

"The  line  proposed  for  the  improvement  lies  in  a  remarkable  part 
of  the  valley.  The  line  will  be  clear  from  timber  obstruction,  except 
about  one  and  a  half  miles  at  the  lower  end,  where  it  passes  through 
the  belt  of  river-bank  timber  into  the  old  channel.  The  line  lies  for 
the  most  part  in  a  series  of  deep  marshes,  now  impassable,  and  well 

known  in  the  neighborhood  as  a  deep  slough,  sand  channel,  etc 

The  new  channel  will  take  the  greater  part  of  the  water  of  the  im- 
proved river  above  Mill  Creek,  and  all  the  surface  drainage  on  the 
north  side  in  Laporte  and  part  of  Porter  counties.  The  length  of  the 
division  will  be  21.5  miles. 

"The  proposed  dimensions  for  the  new  channel  for  this  division  are 
at  the  upper  end — ^width  of  bottom  27  feet,  width  at  top  51  feet,  depth 
8  feet,  area  of  cross  section  312  square  feet.  At  the  lower  end — width 
at  bottom  33  feet,  width  at  top  57  feet,  depth  8  feet,  area  of  cross  sec- 

^Dirision  IV.  was  subordinate  to  III.,  and  included  the  improvement  of  Yellow  River 
and  the  present  channel  of  the  Kankakee  along  the  line  of  Division  III.,  for  the  purpose  of 
draininff  the  territory  south  of  that  river.   The  estimated  cost  of  this  division  was  $SOfiOO. 
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tion  360  square  feet.  The  mean  measure  will  be — width  at  bottom  30 
feet,  width  at  top  54  feet,  depth  8  feet,  area  of  cross  section  336  square 
feet. 

"These  dimensions  will  give — mean  hydraulic  depth  5.23  feet,  cal- 
culated mean  velocity  2.405  feet  per  second,  mean  volume  of  discharge 
808.4  cubic  feet  per  second.  The  volume  of  discharge  at  the  lower 
end  will  be  878.4  cubic  feet  per  second. 

"The  mean  dimensions  will  give — for  each  linear  yard  37  1-3  cubic 
yards,  for  each  mile  65,707  cubic  yards,  for  the  division  21.5  milea, 
1,412,700  cubic  yards;  the  cost  of  which,  at  7  cents  per  yard,  will  be 
$98,889;  or,  at  10  cents  per  yard,  $141,270.''  But  6.75  miles,  or 
443,522  cubic  yards,  of  this  division  lie  in  Porter  County.  This,  at 
7  cents  per  yard,  would  cost  $31,04G,  or,  at  10  cents  per  yard,  $44,352. 

^'DIVISION  V.  extends  from  Grand  Junction,  section  36  (33  north, 
6  west),  by  a  luw  channel,  to  a  point  in  the  river  in  section  33  (32 
north,  8  west),  near  the  bridge  on  the  line  of  the  Indianapolis  &  Chi- 
cago (Monon)  Railway. 

"At  Grand  Junction,  the  new  channel  or  the  Upper  Kankakee,  the 
old  channel  or  the  Yellow  Kiver  section,  and  Crooked  Creek,  unite 
their  waters  and  form  the  enlarged  lower  river. 

"From  Grand  Junction  to  the  State  line,  and  to  Momence,  Illinois, 
there  is  plenty  of  water  for  the  purposes  of  navigation,  and  it  is  de- 
sirable that  the  improvement  below  Grand  Junction  should  be  made 
with  reference  both  to  drainage  and  navigation.  The  route  proposed 
for  the  new  channel  will  be  through  the  open  marsh,  entirely  free 
from  timber  obstruction,  except  one  mile  of  river-bank  timber  on  the 
west  end,  and  is  admirably  located  with  reference  to  the  drainage  of 
some  of  the  deepest  marshes  in  the  entire  valley. 

"Another  route  may  be  adopted,  nearly,  if  not  quite,  as  good  as  the 
one  proposed,  by  running  the  new  line  more  directly  west  after  it 
enters  Newton  County,  and  terminating  in  the  river  north  of  the  point 
above  mentioned;  thence  by  the  straightened  river  to  the  terminus  at 
the  State  line.  The  cost  of  the  two  routes  will  be  about  equal.  The 
length  of  the  division  will  be  16  miles. 

"The  dimensions  proposed  for  the  new  channel  for  this  division 
are — at  the  upper  end,  width  at  bottom  36  feet,  width  at  top  63  feet, 
depth  9  feet,  area  of  cross  section  445.5  square  feet.  At  the  lower 
end — width  at  bottom  42  feet,  width  at  top  69  feet,  depth  9  feet,  area 
of  cross  section  499.5  square  feet.  Mean  measure — width  at  bottom 
39  feet,  width  at  top  66  feet,  depth  9  feet,  area  of  cross  section  472.5^ 
square  feet. 
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'Tliese  dimensioxiB  will  give — ^mean  hydratilic  depth  6.06  feet,  cal- 
eulated  mean  velocity  2.7  feet  per  second,  volume  of  discharge  1,275.7 
cubic  feet  per  second.  The  volume  of  discharge  at  the  lower  end 
station  will  be  1,358.6  cubic  feet  per  second. 

"The  mean  dimensions  give  for  each  linear  yard  62.6  cubic  yards, 
for  each  mile  92,400  cubic  yards,  for  the  division  (16  miles)  1,478,400 
cubic  yards;  the  cost  of  which,  at  7  cents  per  yard,  will  be  $103,488, 
or,  at  10  cents  per  yard,  $147,840. 

"The  old  channel  of  the  river  below  Grand  Junction  receives  no 
important  creek,  and  only  a  small  expenditure  will  be  required  to 
keep  this  channel  open  for  its  limited  drainage  area." 

"DIVISION  VI.  extends  from  the  terminus  of  Division  V.,  along 
the  general  line  of  the  river  to  the  State  line. 

"The  increased  velocity  of  the  river  in  this  division,  owing  to  its 
increased  slope  and  the  general  direction  of  the  stream,  make  the 
improvement  desirable  along  the  general  line  of  its  present  flow. 

"A  new  channel  in  section  33  (32  north,  8  west),  one  mile  in  length, 
and  a  similar  one,  chiefly  in  sections  1  and  2  (31  north,  9  west),  two 
and  a  half  miles  long,  will  be  required.  The  dimensions  of  these  new 
channels  are  estimated  the  same  as  in  Division  V. — per  mile,  92,400 
cubic  yards — 3J  miles,  323,400  cubic  yards;  and  their  cost,  at  7  cents 
per  yard,  will  be  $22,638,  or,  at  10  cents  per  yard,  $32,340. 

"The  other  improvements  in  this  division  will  consist  in  a  general 
straightening  of  the  cliannel,  the  removal  of  timber  obstruction  and 
dredging  the  channel  to  secure  an  additional  depth  of  two  feet,  the 
estimated  cost  of  which  will  be  $69,000. 

"The  estimated  length  of  the  division  after  the  improvement  has 
been  made  will  be  15  miles. 

^T^n  addition  to  the  cost  of  construction,  the  question  of  maintenance 
of  the  new  channel  requires  consideration.  The  same  causes  which 
produced  the  present  crooked  river  will,  in  a  less  degree,  affect  the 
straightened  stream,  and  continued  care  will  be  required  to  preserve 
an  unobstructed  flow. 

"If  we  assume  that  the  river  now  has  an  approximately  stable  bed, 
the  result  mainly  of  the  free  action  of  natural  forces  on  the  sandy 
soil,  it  is  evident  that  any  increase  of  velocity  will  affect  this  stability 
and  introduce  a  disturbing  element  which  will  require  special 
attention. 

"The  ])ank8  of  the  new  channel  wiU  likewise  deliver  quantities  of 
sand  into  the  current  until  they  assume  their  proper  angle  of  rest  and 
are  protected  by  grass  or  other  vegetable  growth. 
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'The  lateral  ditches  will  also  bring  down  masses  of  sand,  which 
will,  if  left  imcared  for,  form  bars  where  these  ditches  empty  into  the 
river. 

^To  meet  these  difficulties  it'  will  be  necessary  to  keep  at  work  one 
or  two  dredging  machines  until  the  new  channel  has  assumed  a  par- 
tially stable  condition. 

^^Orass  grows  most  luxuriantly  in  all  parts  of  the  E^ankakee  Valley, 
and  from  this  cause  we  may  expect  that  the  banks  will  be  covered  very 
rapidly.  After  the  drainage  has  been  once  accomplished  and  the  lands 
brought  under  cultivation,  there  will  be  a  great  diminution  of  the 
volume  of  water  to  be  carried  off. 

"The  absorbent  power  of  the  reclaimed  land  and  the  evaporating 
surface  will  be  increased,  and  the  quantity  of  surplus  water  will  be 
proportionally  diminished. 

"The  diminished  volume  will  give  a  relative  increased  capacity,  with 
less  depth,  and  thus  by  degrees  the  new  channel  will  become  stable, 
while  at  the  same  time  it  fulfills  all  the  requirements  for  complete 
drainage." 

The  minimum  cost  of  the  improvements  for  draining  the  Elankakee 
marsh  lands  west  of  the  mouth  of  Mill  Creek  was  thus  estimated  by 
Dr.  Campbell  to  be  $294,015,  and  the  maximum  $390,450.  Subtract- 
ing from  these  two  amounts,  respectively,  $67,843  and  $96,918,  the 
estimated  necessary  cost  of  that  portion  of  the  excavation  lying  in 
Laporte  County,  we  have  $226,172  and  $293,532  as  the  estimated 
maximum  and  minimum  cost  of  all  improvements  between  the  east 
line  of  Porter  County  and  the  State  line. 

From  the  Porter  County  line  the  new  channel  could  be  extended 
eastward  to  connect  with  the  present  river  at  Lougee's  wagon  bridge, 
section  24  (33  north,  4  west),  a  distance  of  three  mil^s.  Assuming 
Dr.  CampbelFs  figures  of  the  mean  excavation  to  the  mile  for  Division 
III.  to  apply  to  this  extension,  its  cost  would  be  $13,798,  at  7  cents  per 
cubic  yard,  or  $19,712,  at  10  cents.  The  total  cost  of  draining  the 
lands  would,  therefore,  according  to  Dr.  Campbell's  plans,  be  between 
$239,970  and  $313,244.  In  addition  to  the  marsh  lands  north  of  the 
river,  fully  70,000  acres  would  be  reclaimed  in  Jasper  and  Newton 
counties  on  the  south,  so  that  the  cost  would  be  less  than  $2.00  per 
acre  for  the  160,000  acres  in  the  four  counties. 

Taking  into  consideration  their  proximity  to  Chicago  and  the  excel- 
lence of  their  soil,  there  is  little  doubt  but  that  these  lands,  if  perma- 
nently drained,  would  command  from  $40.00  to  $60.00  per  acre.  It 
would  seem,  therefore,  that  private  enterprise  would  have  long  since 
provided  for  their  drainage.    But  in  this  instance  private  enterprise 
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has  been  waiting  for  State  aid^  which  has  been  granted  only  to  the 
extent  of  partially  removing  the  barrier  of  rock  at  Momence.  K  the 
State  would  appropriate  $300,000  for  straightening  the  river  and 
reclaiming  the  lands,  it  would  be  only  a  loan  of  money,  soon  to  be 
repaid,  for  the  increase  in  the  taxable  value  of  those  lands  would 
soon  bring  back  to  her  coffers  far  more  than  the  amount  expended. 
The  principal  reason  why  such  an  appropriation  is  not  made  doubtless 
lies  in  the  fact  that  the  lands  are,  for  the  most  part,  owned  in  tracts 
of  from  one  to  ten  thousand  acres,  instead  of  by  many  individuals. 
The  people  of  the  State  do  not  believe  in  increasing  the  wealth  of 
these  speculative  owners  by  temporarily  taxing  themselves.  Still,  as 
a  business  enterprise,  the  State  would,  in  time,  be  largely*  the  gainer, 
and  a  portion  of  her  area  now  practically  valueless  would  soon  be 
known  as  the  garden  spot  of  northern  Indiana. 

GENERAL  FEATURFX 

Although  the  prairies  of  the  two  counties  belong,  for  the  most  part, 
to  the  morainic  region,  their  consideration  has  been  purposely  omitted 
imtil  after  that  of  the  Kankakee  marsh,  since  that  marsh  is  but  an 
embr3'o  prairie;  i.  e.,  a  prairie  now  in  the  course  of  formation. 

We  have  already  noted  the  fact  that  the  irregular  deposition  of 
drift  gave  rise  to  the  ])asins  of  morainic  lakes.     Where  these  basins 

p    .  .        are  deep  valleys  or  pot  holes,  they  still  contain  water. 

Where  large  areas  were  covered  with  but  a  shallow  depth 

of  water,  those  areas  were  first  lakes,  then  swamps,  and  finally  prairies. 

The  change  from  one  to  the  other  was  gradual,  and  in  many  places 

is  still  going  on. 

Near  the  close  of  the  glacial  period  the  surface  of  the  morainic  area 
of  Lake  and  Porter  counties  contained  a  number  of  large  shallow 
basins,  which  were  covered  by  the  melting  waters  of  the  glacier.  For 
many,  perhaps  thousands  of  years,  the  waves  piled  up  sands  from  the 
deeper  portions  of  these  basins  into  the  "sand  islands,"  or  present 
wooded  groves,  which  here  and  there  dot  the  prairies.  Everywhere 
in  the  shallow  water  aquatic  plants  were  slowly  decaying,  and  their 
organic  matter,  mingling  with  the  fine  sediment  which  was  constantly 
settling,  gave  rise  to  that  peculiar  soft  black  mould  or  loam  which 
forms  the  main  portion  of  typical  prairie  soil.  After  a  time,  by  evapo- 
ration and  other  causes,  the  water  was  removed  from  the  surface  of 
each  of  these  shallow  lakes,  and  a  swamp  resulted.  This  in  turn  gave 
way  to  a  wet  prairie,  and  this  to  a  dry  prairie  with  a  compact  sod  of 
grasses.    As  long  as  the  earth  was  covered  with  water  no  seeds  of  trees 

5 — Gbol. 
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would  ^eniiiiiaU*.  Xcillu'r  \v(ml(l  llicv  ^criniuatc  al'lcr  tJu»  water  dis- 
a])|)('anMl,  for  tlir  soil  was  loo  lull  ol"  liuniic  acid  foriurd  hv  the  de- 
cay in  fj  Of  th(»  acjuatic  ])laiUs.  Finally  the  sod  hecauie  so  thick  and 
louj^h  that  if  the  condition.--  of  <rennination  had  heen  favorahle  the 
rootlets  of  the  sproutii]*:  "^t^ed  could  not  have  jjcnetrated  it.  l^liesf  rea- 
sons are  res[)onsihle  for  the  treeh'ss  condition  of  all  typical  prairi(»s. 

In  jmssin^  hack  from  the  margin  of  the  Kankakee  nuirsh  land.^ 
towards  the  hi^h(»r  ]>rairies  on  the  moraine,  llu*  wet  and  dry  ])rairies 
mer<re  hv  such  ins(»nsil)le  <le»^rees  that  it  is  verv  dillicult  at  times  to 
fix  a  point  of  separatioi]  hetween  them.  I'he  surface  appearances  are 
very  much  the  same.  The  plants  are  all  herhaceous  and  helon«r  j>rac- 
tically  to  the  same  families,  dilferin^z^  oidy  in  that  <onu*  ju'efer  dry  and 
others  moist  situations.  'Hie  likeness  of  the  soil  is  still  more  strikini;. 
Tlie  sanu'  kind  of  suh-soil  is  overlain  hy  the  same  hiack  spongy  mould. 
The  "islands"  of  hoth  marsh  and  u|>land  j)rairies  are  also  essentially 
tlie  same  in  composition  and  in  the  kiiids  of  tind)er  which  cover  them. 
No  one  who  carefully  compares  tlie  characters  comm(»n  to  hoth  can  for 
an  instant  douht  iiut  tliat  the  orii^n'n  of  the  one  has  he(»n  similar  to  that 
of  the  other. 

Tlie  t^reater  irregularity  of  surface  in  tin*  u])land  prairi(»  wliich 
causes  it  to  he  termed  rdling,  \<  due  in  part  to  irregular  deposition  of 
drift,  the  deeper  jiarts  of  the  lakes  haviuir  heen  over  the  lower  portions 
of  the  ])resent  ])rairie,  and  in  part  to  the  (M'osion  of  tin?  waters  as  they 
slowly  found  their  way  tlirou«rh  the  countless  lagoons  of  the  swami)s 
to  lower  levels. 

in  several  ])laces  in  the  two  counties  small  prairies  have  heen  formed 
hy  the  work  of  heavers.  Dams  were  thrown  \\\).  Ponds  or  small 
lakes  were  formed,  arnj  the  sand  from  the  hottom  of  these  lakes  was 
washed  out  in  several  localities  ahout  their  margins.  Beaver  Dam 
Marsh,  northwest  of  (-rown  l*oint,  in  section  1  (\V\  north,  i)  west), 
now  in  a  transit icm  stage  hetween  a  swamp  and  a  ])rairie,  is  an  example 
which  may  thus  he  traced  to  the  work  of  heavers.  The  sand  along  the 
road  whicli  rnns  across  tin*  marsh  was  washed  ii])  from  the  hottom  of 
the  Jake,  wher(»  it  was  originally  deposited  as  a  ])art  of  th(»  Val])araiso 
moraine. 

The  princi])al  jmiiries  of  ]*orter  (.'ounty  are  Twenty  Mile  Prairie, 
in  l*ortage  and  Union  townships;  .Nforgan  l*rairie,  in  .Morgan  Town- 
shij),  and  Tlorse  Prairie,  in  Porter  'J'ownship.  Jn  J.ake  County,  Hoh- 
inson's  l*rairie,  near  the  center;  Lake  I^rairie,  in  the  southwest,  and 
Kagle  Creek  Prairie,  in  the  southeast,  are  the  largest,  most  fertile  and 
most  heautiful. 
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When  the  two  counties  were  first  settled  the  wooded  islands  and 
the  timhered  uplands,  with  their  clayey  and  sandy  soils,  were  con- 
sidered more  valuahle  than  the  prairies.  The  settlers  had  come  from 
well-timhered  countries  and  had  the  erroneous  belief  that  huul  that 
would  not  produce  trees  would  not  produce  cereals.  Many  of  tlic 
jjrairies,  as  Twenty  Mile  Prairie,  Whij)poorwill  Prairie,  and  much  of 
Mor^ran  Prairie  in  Porter  County,  and  those  on  the  nortliern  half  of 
the  morainic  re^on  in  I^ake  County,  were  wet  prairies,  and  for  years 
yielded  only  swamp  hay  and  pasture. 

At  present  the  prairie  soils  are  considered  far  more  valuahle  than 
those  of  the  woodlands.  The  elements  entcrin<r  the  former  throuirh 
the  medium  of  decayed  aquatic  plants  and  animals  have  been  in  pro]>er 
proportion  and  in  sufficient  quantity  to  give  them  extraordinary  fer- 
tility. Their  depth  is  so  great  that  successive  crops  of  the  same  kind 
can  be  cultivated  year  after  year;  the  lower  portions  being  as  rich  in 
the  necessary  elements  of  plant  food  as  are  the  u{)per. 

FARM   PRODUCTS. 

Especially  are  these  prairie  soils  suited  to  the  production  of  grass 
and  hay.  As  natural  meadows,  they  fed  for  centuries  countless  num- 
bers of  bufTalo  and  deer.  Thev  now  vield  for  the  domestic  animaU 
of  uijin  thousands  of  tons  of  the  best  of  timothv  and  wild  hav. 

In  l(Si)r>  Lake  Coujity  ranked  second  and  I*orter  Counly 
.,  ,  ^  third  among  the  92  counties  in  the  State  of  Indiana  in  tlie 
]»roduetion  of  timothy  hay.  The  former  ])roducell  .'$(),.")(;() 
au-es,  yielding  4J),»*55(>  tons;*  the  latter,  rjr),r)7()  acres,  yielding  ;M,i;JS 
t<»ns.  'J'his  does  not  inclu<le  the  u])land  ]>rairie  hay  nor  the  lowland 
mar>h  hav.  Probablv  as  manv  or  more  tons  of  the  latter  are  nnxluced 
than  of  the  timothy,  though  statistics  are  not  available.  1'housands 
of  acres  are  annually  cut,  slacked,  baled  and  shi])]>ed  to  Chicago.  If 
the  vield  of  timothv  hav  is  short,  good  prices  are  realized.  If  timothv 
is  ])!entiful,  much  of  the  marsh  h.iy  must  be  sold  for  bcddinir  and 
packing  at  lower  prices.  Wihl  hay  from  upland  j)rairies  rank-^  next 
to  limothy  in  quality,  and  sometimes  brings  even  a  better  price.  I'he 
largest  hay  fields  in  the  State  iivv  in  these  two  counties,  in  the  iKU'th- 
east  corner  of  Pleasant.  Towjiship,  Porter  (.'ounty,  in  ISDT,  were  two 
full  sections — 1  and  12  (33  north,  5  west) — of  raw  j)rairie  in  one  field, 
everv  foot  of  which  was  mowed.  Another  tield,  contaiiiimr  2,000  acres, 
formerly  in  meadow,  but  now  pastured,  lies  north  of  Fuller's  Island,  in 
Cedar  Creek  Township,  Lake  ('ounty.  It  has  been  partially  reclaimed 
by  the  Oriesel  and  Singleton  ditches. 

^AUen  County  ranked  fir«t  by  a  very  smaU  margin,  produeinK  .%,82()  acres  an<l  49,7ir> 
tons.    These  fiirures  are  from  the  12th  Report,  Indiana  Dept.  of  Statistics,  1896, 4^^. 


68  REPORT  OF  STATE  GEOLOGIST. 

'J'he  prairie  Boils  also  yield  bountiful  crops  of  com  and  oats,  but 
wheat  is  not  a  success,  especially  in  Lake  County,  where,  in  1897, 
Prnd  ltHml  ^^^  ^^^  acres,  yielding  12  bushels  per  acre,  were  produced. 
f  Oreah    ^^^  freezing  of  the  soil  causes  it  to  '^eave"  and  throw 
out  the  roots  of  the  plant,  and  the  latter  winter-kills.    In 
Porter  County,  especially  on  the  uplands  of  Washington,  Jackson,  Lib- 
erty and  the  eastern  half  of  Center  townships,  a  much  larger  acreage 
is  sown;  the  average  for  the  last  three  years  being  about  12,000  acres, 
with  an  average  yield  of  nine  bushels  to  the  acre. 

Much  of  the  sand-covered  area  of  the  two  counties,  now  considered 

waste  land,  will  be  found  to  be  admirably  adapted  to  the  raising  of 

small  fruits  and  certain  vegetables.    Wherever  wild  berries 

and  wild  grapes  grow  luxuriantly,  there,  with  a  little  care, 

,,   ^  ,,       can  tame  ones  be  successfully  cultivated.    Within  recent 

\€(l€wJblCS. 

years  the  growing  of  strawberries  has  been  carried  on  to 
quite  an  extent  on  the  sandy  lands  in  the  vicinity  of  Fumessville. 
This  fruit  is  especially  suited  to  a  sandy  soil,  and  hundreds  of  acres 
could  be  grown  in  the  Calumet  region  on  land  which  now  produces 
nothing  but  weeds.  Where  they  have  been  planted  and  given  proper 
attention  they  have  yielded  bountifully  and  have  found  a  ready  market 
in  Chicago.  The  raising  of  raspberries  has  also  proven  successful  in 
the  same  vicinity,  as  well  as  on  the  sandy  lands  southwest  of  Kouts, 
in  Pleasant  Township,  Porter  County. 

On  the  crests  and  slopes  of  the  higher  sand  ridges  along  the  shores 
of  Lake  Michigan  wild  grapes  grow  abundantly,  and  the  fruit  reaches 
a  large  size.  The  vines  spring,  apparently,  from  a  mass  of  pure  dry 
sand.  But  a  careful  examination  will  soon  show  that  only  the  surface 
of  the  sand  is  dry.  Six  or  eight  inches  below  the  surface  there  is 
moisture  even  in  the  dryest  of  seasons.  It  rises,  by  capillary  attraction, 
from  the  very  base  of  the  ridge  or  dune,  and  the  surface  itself  would  be 
moist  were  it  not  for  the  constant  evaporation.  Moreover,  the  sand  is 
not  pure  silica,  but  contains  sufiScient  calcareous  and  organic  matter 
to  furnish  plentiful  food  for  the  wild  grapes,  wild  grasses  and  numer- 
ous shrubs  and  trees  which  spring  from  its  surface.  That  tame  grapes 
will  thrive  and  yield  abundantly  on  these  sands  has  been  proven  by 
Mr.  A.  Stamford  White,  of  Chicago.  In  1894  he  planted  in  Concord 
grapes  three  acres  on  the  southern  slope  of  a  sand  ridge,  in  section  3, 
Pine  Township,  Porter  County.  On  September  10th,  1897,  each  vine 
was  loaded  with  as  fine  fruit  as  one  could  wish,  which  was  just  ripen- 
ing. The  only  drawback  was  due  to  the  exceptional  drouth  of  that 
season,  which  had  caused  the  leaves  of  some  of  the  vines  to  shrivel 
and  drop,  and  so  exposed  the  fruit  to  the  blistering  rays  of  reflected 
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sunlight.  This  would  not  happen  in  an  ordinary  season.  Numerous 
peach  and  cherry  trees  had  also  been  planted  on  the  same  ridge  and 
were  growing  thriftily,  but  were  yet  too  young  to  bear.  Plum  trees 
will  also  doubtless  bear  well,  since  many  clumps  of  wild  trees  were 
noted  on  the  "sand  islands."  Wild  huckleberries  grow  plentifully  in 
the  Calumet  region,  and  from  ToUeston  a  thousand  bushels  a  year 
were  formerly  shipped.*  The  huckleberry  seems  to  be  especially 
adapted  to  the  sandy  ridges,  and  is  one  of  the  most  prolific  and  highly 
esteemed  of  the  wild  midsummer  fruits. 

The  more  level  sandy  areas,  when  first  cultivated,  produce  for  a  few 
seasons  excellent  sweet  potatoes,  watermelons  and  pumpkins.  By  a 
careful  system  of  fertilization  a  plentiful  yield  of  all  vegetables  which 
flourish  best  in  a  sandy  soil  could  be  obtained.  This  has  been  proven 
in  a  locality  along  the  Monon  Railway,  south  of  Hammond,  where, 
for  several  seasons,  hundreds  of  carloads  of  night  soil  have  been 
shipped  from  Chicago  and  used  as  a  fertilizer.  As  a  result,  an  abun- 
dant yield  of  vegetables  has  been  obtained  from  land  once  thought 
to  be  barren.  These  are  in  turn  shipped  to  the  Chicago  market,  thus 
furnishing  a  pointed  example  of  that  constant  circulation  of  matter 
forever  going  on. 

In  the  marshes  wild  cranberries  grow  indigenously,  and  when  the 
season  is  not  too  dry  excellent  crops  arc  produced.  Much  of  the 
marsh  land  now  uncultivated  could  be  made  to  yield  a  handsome 
revenue  if  planted  to  this  fruit.  The  largest,  best-flavored  and  high- 
est-priced berries  can  be  readily  grown  on  drained  marsh  land  which 
has  been  properly  prepared  by  cultivation  so  as  to  remove  the  natural 
growth  of  bushes,  weeds  and  grass;  and  which  can  be  flooded  in 
late  autumn  and  early  spring.  Where  muck  underlies  the  sod  the 
latter  should  be  removed  and  about  four  inches  of  sand  mixed  with 
the  former:  since  the  muck  alone  produces  plentiful  vines  but  few 
berries.  Four  years  are  necessary  for  the  plant  to  come  into  full  bear- 
ing, when  the  yield  is  from  100  to  150  bushels  per  acre,  the  wholesale 
price  of  the  better  berries  being  seldom  loss  than  $2.00  per  bushel. 
Plentiful  water  for  flooding  the  marshos  cjui  be  readily  obtained  by 
putting  down  driven  wells  and  equipping  thcMu  with  windmill  pumps. 
By  this  means  also  water  in  unlimited  (luantity  can  be  had  for  irri- 
gating fruits  and  vegetables  grovvn  on  sandy  lands  adjacent  to  the 
marshes.  Large  areas  of  the  marsh  land  now  uncultivated  will  also 
produce  paying  crops  of  peppermint  and  celery,  both  of  which  plants 
require  rich,  moist  soil  for  their  successful  raising. 


*BaU,  Rev.  T.  H.— Lake  County,  18W,  159. 
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Next  to  liay,  the  most  valuable  farm  product  of  the  two  counties  is 
milk.  Among  Indiana  counties,  in  1897,  Lake  ranked  third,  and  Por- 
ter fifth,  in  number  of  milk  cows,  there  being  in  the  former  9,832  and 
in  the  latter  8,218.* 

The  numerous  railways  passing  through  the  counties  to  Chicago 

have  each  one  or  more  daily  "milk  trains,'^  which  stop  at  platforms 

.      erected  at  intervals  of  two  or  three  miles  and  gather  up 

f  Mih  ^^^  liquid  product  for  the  Chicago  market.  The  demand 
for  milk  in  that  city  is  constantly  on  the  increase.  The 
cash  return  therefor  is  sure,  profitable  and  (juick  to  reach  th(?  pro- 
ducer's pocket.  As  a  result,  the  number  of  dairies  in  tlie  two  counties 
is  constantly  increasing,  while  the  acreage  dev()te<l  to  the  raising  of 
cereals  grows  proportionally  less. 

Fifty  years  ago  Lake  and  Porter  counties  contained  much  valuable 
timber,  but  the  older  and  larger  trees  have  almost  all  been  removed, 
and  what  remains  is  mostly  "second  growth."     As  already  noted,  the 

T'  hPT  ^'^^^^^^^  groves  or  "sand  islands,*'  of  both  the  prairie  and 
the  marshes,  are  thickly  covered  with  small-sized  black  oak, 
Querent  veliUina  Lam.,  white  oak,  Q.  alba  L.,  bur-oak,  Q.  macrocarpa 
Michx.,  and  in  places  the  shell  bark  and  ])ignut  hickories,  Oirya  alha 
Nutt.,  and  C.  porcitia  Nutt.  ^luch  uiKh'rbnish  exists  amonu:  these 
trees,  and  about  the  borders  of  the  islands,  especially  <as-afnis,  hazel, 
cral)-ai)])le  and  liawt borne  shrubs. 

On  the  sand  hills  along  the  northern  border,  notahly  In  Porter 
County,  grew  many  large-sized  white  i»ine,  and  black  and  white  oaks, 
but  sawmills  were  erected  in  several  localities  on  the  lake  shore,  and 
the  hills  were  soon  stri]>pe(l.  'J'hc  gray  or  northern  scrub  pine,  Pinvs 
banksiana    Lambert,  now  far  outnumbers  the  white  pine  in  that  region. 

No  hard  or  sugar  mai)le  trees  and  but  few  beech  grow  indigenously 
in  Lake  County,  but  on  the  clay  u})lan(ls  of  Jackson  and  Pine  town- 
shij)s,  in  Porter,  they  are  found  in  numbi'rs.  Here,  also,  grow  red  oak, 
(^.  rubra  ]j.,  shingle  oak,  Q.  imbricaria  Michx.,  and  the  wild  cherry. 
Sycamore,  river  or  red  birch,  Betula  nigra  L..  and  the  soft  or  silver 
maple,  occur  along  the  banks  of  the  Kankakee  and  the  jjttle  Calumet, 
but  thev  do  not  n^ach  the  size  which  ihev  attain  in  central  huliana. 

MINEKAL    PROI>UCTION8. 

Porter  and  Lake  are  |)n*-eminently  agricultural  an<l  mi nu fact uring 
counties  and  contain  but  few  mineral  j)roductions  of  vahu".  No  coal 
or  huildinir  stone  occur  within  their  bounds,  and  neither  natural  gas 

*'  AUen  County  wa.**  first  with  ll,(i02;  Marion  second,  with  lO.OlG,  and'st.  Joseph  fourtb» 
with  M.71(i. 
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nor  potrolouiii  liave  as  yet  betMi  Jouiul.     Heposits  of  clay  suitable  foi^ 
^.  making  ])resse(l  front  hriek,  t<»rra  ootta  hiiuIxT  and  otiier 

higli-trnide  clay  products  are  located  near  Hobart,  Porter 
and  Chesterton,  on  the  Deep  and  Calumet  rivers.  Clay  suitable  for 
ordinary  hriek  and  drnin  tile  occurs  in  a  number  of  localities  ill  the' 
morainic  region.  Tliese  dej)osit>  jire  described  in  detail  in  anotber 
paper  in  the  present  volume. 

Molding  sand  of  excellent  quality  occurs  in  abundance  at  several 

loealities  in  the  two  counties.     Tbe  best-known  deposits  are  on  the 

lands  of  L.  H.  J{o])l>ins  and  'Ihecxlore  Swear,  near  McCool,   Porter 

'  \fU'         County,  sections  7,  <S  and   17  (.)(>  nortb,  (>  west).     These 

•    ^        de])ositsoccur  over  the  greater  portion  of  tbe  tbree  sections, 

and  shipments  have  been  nuule  from  them  for  six  years. 
In  181)7  a  carload  a  day  was  shii)pe(l  from  tbe  Swear  land  (section  17) 
to  the  Illinois  Steel  Company,  at  Soutb  Cbicago,  and  f<mr  cars  a  week 
from  the  liobbins  land  to  foundries  in  Chicago.  The  owners  haul  tbe 
S4ind  to  McCool  and  load  it  on  tbe  cars,  receiving  from  '$7.r)()  to  .$10. 00 
per  carload  at  that  station.  '1  he  ])rincij)al  bank  on  tbe  Hobbins  land, 
one-half  mile  northeast  of  MeCool,  showed  the  following  exjwsure: 

Soil  1     foot. 

Fine  grained  buff  clay  containing;  niucli  silica  or  free 

sand— *ioanf *    2      feet. 

Coarser,  darl\er  molding  sand .'{.5  feet. 

The  soil  is  strij)ped;  tbt?  'Moam''  separated  from  the  molding  sand 
and  sold  for  lining  ladles  and  cupola  furnaces,  and  the  molding  sand 
for  making  castings.  Kach  foot  in  tbickness  yields  about  70  carloads 
j>er  acre. 

Southeast  of  Val]>araiso,  in  southwest  (|uarter  of  section  .*U  (f\o 
north,  o  west),  and  nortb  half  of  section  \i  (M  north,  5  w(»st), 
are  also  deposits  of  molding  sand,  much  of  which  luis  been  ship])ed  to 
Chicago  in  recent  years.  The  main  dei)osits  are  close  alongside  the 
"Nickel  Plate"  Kailway.  The  sand  liere  is  a  dark  brown,  averages 
from  two  and  (me-half  to  tbree  and  one-half  feet  in  tbickness,  and  is 
overlain  bv  six  inches  of  soil.  On  the  roadside  one-fourth  of  a  mile 
east  of  tbe  Methodist  Church,  near  tlie  center  of  section  15,  Washing- 
ton Township,  Porter  Countv,  is  also  an  ex[)osure  of  molding  sand, 
deeper-red  in  color  and  three  feet  in  thickness.  It  underlies  six  inches 
of  soil  and  overlies  a  thick  deposit  of  ordinary  sand. 

In  Lake  County  the  only  deposit  of  molding  sand  noted  was  one 
and  a  half  miles  southeast  of  Hobart,  on  the  land  of  William  Frank, 
southeast  quarter  of  section  3;J  (30  north,  7  west).  Where  exposed, 
this  deposit  is  from  eight  to  ten  feet  thick  and  is  overlain  by  eight 
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inches  of  soil.  It  has  been  tested  in  Chicago  and  in  the  foundry  at  Ho- 
bart,  and  is  pronounced  of  excellent  quality.  The  Nickle  Plate  Rail- 
way runs  within  one-eighth  of  a  mile  of  this  deposit,  which  doubtless 
covers  the  greater  portion  of  the  quarter  section.  The  following 
record  of  a  bore  put  down  200  yards  south  of  the  above  exposure  was 
furnished  by  Mr.  Frank: 

Soil  1     foot 

Molding  sand— heavy 4     feet. 

Molding  sand— lighter 4.5  feet. 

Blue  sand   6     feet 

Blue  clay   76     feet. 

Blue  sand  and  clay  mixed 96     feet 

Total 187.5  feet 

Both  this  deposit  and  the  one  near  McCool  arc  within  the  area  at 
one  time  covered  by  the  bay  of  Lake  Chicago,  mentioned  on  page  33, 
and  were  doubtless  deposited  by  that  sheet  of  water. 

Peat  exists  in  quantity  in  many  of  the  marshes  of  the  two  counties. 
In  Lake  it  is  especially  abundant  in  the  Cady  Marsh,  northeast  of 
p  Dyer.    In  Porter,  the  marsh  north  of  Fumessville  and  the 

,  j^  one  along  Sandy  Hook  Creek,  in  Morgan  Township,  con- 
Y  Q  tain  it  in  great  abundance.  It  is  formed  by  the  partial 
decomposition  of  plants  beneath  the  surface  of  the  water. 
The  gaseous  constituents  of  the  plants  mostly  escape,  but  the  carbon 
is  left  behind.  The  decay  of  the  plants  is  prevented  by  the  water, 
which  shuts  off  the  free  oxygen  of  the  air,  the  main  agent  of  all  decay, 
and  also  by  a  peculiar  antiseptic  property  which  peat  itself  possesses. 
Each  generation  of  plants  takes  gaseous  carbon  dioxide  from  the  air, 
solidifies  it  within  the  plant  body,  and  then  adds  it  to  the  soil.  A  bog 
is  therefore  composed  of  the  solid  matter  of  thousands  of  generations 
of  plants.  The  peat  can  be  readily  cut,  dried  and  pressed  into  a  valu- 
able domestic  fuel.  At  one  time  quite  an  industry  of  this  kind  was 
startedatthe  Cady  Marsh,  but  cheap  coal,  brought  in  by  the  many  rail- 
ways, has  brought  it  to  an  end. 

Beneath  the  peat  bogs,  especially  in  the  Calumet  region,  there 
usually  occur  great  quantities  of  limonite  or  bog  iron  ore.  In  the 
marsh  north  of  Furnc?svillc  masses  of  it  weigh inii:  many  hundreds  of 
pounds  have  been  unearthed.  This  ore  is  too  impure,  however,  to 
compete  with  the  hematite  and  other  liigh-grado  iron  ores  of  the  Lake 
Superior,  Missouri  and  Georgia  mines.  At  one  time  a  large  blast 
furnace  for  reducing  the  bog  ore  of  the  Kankakee  region  was  in  opera- 
tion at  Mishawaka,  St.  Joseph  County,  but,  like  a  number  of  others  in 
central  and  southern  Indiana,  it  has  long  since  gone  out  of  blast. 
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Gravel  suitable  for  road  purposes  should  be  found  in  quantity  in 
the  higher  ridges  of  the  morainic  region,  but  a  careful  search  has  not, 
as  yet,  revealed  its  presence.     It  is  plentiful  in  the  clay  soil  of  the 

.>,  .  uplands,  and  seems  to  have  been  scattered  through  this 
soil  and  not  accumulated  in  vast  beds  as  in  the  moraines 
of  central  Indiana.  The  largest  deposit  noted  in  Lake  County  was 
near  West  Creek,  in  section  7  (32  north,  9  west).  It  was  excellent  in 
quality,  but  was  but  two  and  one-half  feet  thick,  and  was  overlain 
with  three  feet  of  earth  and  underlain  with  coarse  sand.  It  is  ray 
opinion  that  careful  investigation  will  yet  reveal  large  deposits  of 
gravel  in  the  higher  ridges  east  and  west  of  Lowell,  and  in  some  of 
those  north  and  west  of  Hebron. 

Several  small  deposits  have  been  found  just  south  and  west  of 
Valparaiso,  one  of  which,  called  "Sugar  Loaf,"  20  feet  in  height  and 
covering  half  an  acre,  was  used  on  the  streets  of  that  city.  A  deposit 
three  feet  and  more  in  thickness  was  noted  east  of  Bell  Marsh,  on  the 
side  of  the  Valparaiso  and  Ijaportc  road,  in  the  southeast  quarter  of 
section  10  (35  north,  5  west).  The  appearance  of  the  surrounding 
country  is  very  favorable  to  the  discovery  of  large  deposits  in  this 
\'icinity.  The  absence  of  good  road  material  is  a  great  drawback  to  the 
rapid  development  of  the  two  counties,  most  of  the  gravel  which  has 
heretofore  been  used  having  been  shipped  in  at  great  expense  from 
Joliet,  Illinois. 

In  September,  1897,  it  was  reported  at  Chesterton  that  an  outcrop 
of  rock,  in  situ,  had  been  discovered  near  Gosset's  mill,  in  the  western 
part  of  Liberty  Township,  Porter  County.  A  visit  to  the 
place  showed  that  on  the  land  of  John  Tratebas,  northwest 
quarter  of  section  21  (30  north,  G  west),  the  supposed  rock  was  being 
taken  out  from  a  bluff  of  Salt  Creek.  The  following  section  was 
exposed : 

1.  Soil  and  clay  2.5  feet 

2.  Sand,  stronglj'  impropnated  with  a  solution 

of  carbonate  of  lime 14      feet. 

3.  Calcareous   sandstone    formed   by    the   ce- 

menting action  of  carbonate  of  lime  on 

the  grains  of  sand 4  to  6  inches. 

4.  Sand  8  feet. 

5.  Gravel    6  inches. 

G.    Blue  clay    ?  ? 

The  sandstone.  No.  3,  was  evidently  of  very  recent  formation,  and 
the  blocks  of  it  were  very  rough,  uneven  and  irregular  in  size.  The 
owner  was  endeavoring  to  get  out  enough  of  it  to  strengthen  the  mill 
dam,  but  found  it  a  difficult  task  on  account  of  the  heavy  overlying 
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(U'posit  of  sand.  Thv  (*eiiK*iitin<(  ])niici|)l('  Ikmiiit  carlHUiati'  of  liiiuv 
readily  soluhU*  in  rainwater,  tlie  stone.  wJien  exposed,  will  donl)tl<;ssi 
soon  disinte^^rate  into  loose  sand. 

Other  than  howlders,  this  was  the  oidy  stone  noted  in  the  two  coun- 
ties, and  the  assertion  \vi\<  frecjuently  made  hv  eitizen<  that  no  onteroj) 
is  known.  Richard  Owen,  however,  in  his  Heport  of  a  (leolot^ieal 
Reconnaissance  of  Indiana,  185!),  '^05,  makes  the  foHowin«(  statement: 

**0n  Mr.  liowelTs  elevated  land,  ahont  lhrcc-(piarters  of  a  mile 
southeast  of  N'alparaiso,  on  section  30  (,'>.")  north,  5  west),  we  wen» 
shown  good  <i;ray  crystalline  limestone  which  had  l)een  (juarried  and 
l)urne<l  into  lime;  hut  as  the  h\yer  is  only  two  or  tiiree  feet  thick,  and 
a])parently  local  in  extent,  it  was  soon  ahandoned.  Tn fortunately,  no 
fossils  were  found,  the  litho<i:raphic  or  lithological  chriractor,  however, 
indicates  a  rock  of  rp])er  Silurian  a<^^e." 

This  statement  was  not  observed  until  after  my  return  from  the 
field.  'J'he  only  information  1  have*  since  been  ahle  to  ^ain  concerning 
the  stone  mentioned  is  from  Henry  Rankin,  of  \'al]mraiso,  as  fol- 
lows: '*l  have  interviewed  Judge  Wm.  Johnstone  about  the  limestone. 
lie  was  raised  within  a  mile  of  it.  When  a  bov  he  has  seen  Mr.  Howell 
bnrn  lime  on  the  northwest  quarter  of  the  section  cited.  He  describes 
the  stone  as  not  in  stiata,  but  set  up  on  edge,  and  says  there  were 
several  cords  of  it."  ft  is  more  than  probabU\  therefore,  that  the  stone 
mentioiied  by  Dr.  Owen  was  of  drift  origin,  and  not  formed   m  situ. 

Numerous  springs  occur  throughout   the  counties,  but    the  water 

is,  in  general,  free  from  mineral  constituents.     At  the  Willow   Dale 

,,.        ,      Stock    Farm,   one-lialf  mile  Jiorth   of  Crown   J\>int,  are, 
Mineral  i  •  i      •  i  i  i 

^  however,  several  line  springs  which  yield  a  copious  supply 

of  mineral  water.     Thv  owner,  Mr.  W.  .1.  Davis,  kindly 

furnished  the  following  copy  of  an  analysis  made  by  Dr.  T.  C.  \'an 

Nuvs,  formerlv  chemist  at  the  State  Cniversitv: 

ANALY8I8  OF  WATER  FROM  WILIX)  WD  ALE  SPRINGS  NEAR  CROWN  POINT,  IVU. 

Graiiu<  Per  (ial. 

Potassium  sulphate — potash  salts  (K^SO,) 0079.1)4 

Sodium  sulphate— GlauberV  salts  (Na.SOj) 0011.81 

Sodiuui  carbonate— carbonate  of  soda  ( Na/X)., ) 0139.70 

Sodium  chloride— common  salt  (NaCl) 0018. .34- 

Aluminum  sulphate     aluminum  salts  (AL(SO|).J 00(>o.*24 

Calcium  bicarbonate— salts  of  lime  (CaHj(CO;,)a) 1929.06 

Magnesium  bicarbonate— salts  of  magnesia  (MgHjlCO.,)^,). .  1165.08 

Silicic  acid  (Si(()H),)  "...  01()6.39 

Total 3575.15 

The  water  is  colorless  and  clear.  Sju'cilic  gravily,  l.OOOV.  Ni»  iron 
or  manganese  was  found.   T.  C  V. 
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At  llamiuond  mineral  water  Hows  from  six  artesian  wells,  wliieh 
average  about  1,840  feet  in  (le])tli.  and  at  Kast  Cliieago,  from  one, 
1,830  feet  in  de])th.  Two  of  those  at  Hammond  are  loeated  on  the 
grounds  of  the  Western  Starch  Associitic.n.  and  the  water  Hows  from 
a  vein  which  was  struck  at  l,sr)0  feet. 

A  chemical  analvsis  of  this  water,  which  will  ])rol)al)lv  hold  irood 
for  that  flowing  from  the  other  wells  at  IIammr)nrI,  showed  the  j)res- 
ence  of  the  following  mineral  salts^: 

ANALYSIS  OF  ARTESIAN  WATER  FROM    WELLS   ON    GROUNLS  OF  THE  WEST- 
ERN STARCH  ASSOCIATION  AT  HAMMOND,  IND. 

Graini<  Per  Gat. 

Silha   1.022 

Oxide  of  iron  and  aluiuiniiin 058 

C'arlwnate  of  lime 10.003 

('arlM)nate  of  nia^uesin 1).2K^ 

Sulpliate   of   soda 2t).804 

<'Idoride   of   sodium 20.in:{ 

Carbomitr  of  soda :{.20<) 

Sulpliate  of  lime 38.30S 

Total 112.741 

Two  artesian  wells,  llowing  water  of  high  repute,  are  located  in  Por- 
ter Count  v.  One  is  the  Blair  well,  in  the  extreme  northeastern  corner 
of  the  county,  about  one  and  one-half  mih*s  southwest  of  Michigan 
City.  This  well  tlows  about  80  gallons  per  minute  of  water  which  a 
few  years  ago  was  much  used  for  mediciiud  j)ur])oses.  A  bathhouse 
and  sanitarium  were  erected,  and  many  guests  visited  the  ])lace  each 
vear  and  were  benefited  by  the  treatnu'nt.  Since  the  death  of  the 
owner  the  use  of  the  water  has  been  practically  abandoned.  The  depth 
of  this  well  was  840  feet,  and  an  analvsis  of  the  water  by  Dr.  P.  S. 
Hayes,  of  the  Chicago  College  of  Pharmacy,  showed  the  presence  of 
the  following  mineral  salts: 

ANALYSIS    OF    ARTESIAN    WATER    FROM    BLAIR    WELL,    NEAR    MICHIGAN 

CITY,    INDIANA. 

Grains  Per  Gal. 

Chloride  of  sodium  (NaCl) 360.47J)4 

Chloride  of  magnesium  (MgCl._.)  4.').6550 

Sulphate  of  potassium  (K.,S(),) 17.9908 

Sulphate  of  magnesium  (MgSO, ) 31.97:i0 

Sulphate  of  calcium  (CaSOJ 84.4024 

Bicarbonate  of  calcium  (CaH.fCO,),) 147.8503 

Silica  (SiCJ 1.7523 

Total  solids  determined 690.1092 

Hydro^sulpburic  acid,  total  in  volume  at  <i2°  F,  11.1719  cubic  inches. 
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The  second  well  flowing  mineral  water  in  Porter  County  is  located 
on  the  grounds  of  the  Chicago  Hydraulic  Press  Brick  Company,  at 
Porter,  twelve  miles  southwest  of  Michigan  City.  It  was  bored  in 
search  of  gas  to  a  depth  of  800  feet,  and  at  present  flows  about  75  gal- 
lons per  minute  of  water  whicli  is  highly  charged  with  hydrogen 
sulphide,  as  well  as  the  following  mineral  salts: 

ANALYSIS   OF  THE  PORTER   ARTESIAN    WATER. 

Oraina  Per  Gal. 

Sodium  chloride — common  salt  (NaCl)  208.76 

Calcium  chloride—chloride  of  lime  (CaCI._. ) ol.9.'{ 

Magnesium  chloride — salts  of  magnesia  (MgCL) 38.71 

Ammonium  chloride — salts  of  ammonia  (NH^CI) 0.44 

Potassium  chloride — potash  salts  (KCl) 13.18 

Potassium  sulphate — potash  salts  (K^SO^) 17.08 

Calcium  carhonate — carbonate  of  lime  (CaC'oj) 1 1.14 

Silica 1.10 

Total 342.34 

This  analysis  was  made  by  Dr.  J.  H.  Salisbury,  Professor  of  Chem- 
istry In  the  Women's  Medical  College,  Northwestern  University,  who 
speaks  of  the  water  as  follows:  "The  water  from  Porter  is  very  free 
from  injurious  organic  matters.  It  is  very  useful  for  drinking  at  the 
well  in  cases  which  need  alterative  or  laxative  treatment;  and  is  also 
useful  for  baths  and  for  sanitarium  purposes.  Its  sulphuretted  hydro- 
gen will  not  be  long  retained  if  exposed  to  the  air.^ 


>y 


RAILWAYS. 

The  920  square  miles  comprised  in  these  two  counties  is  less  than 
one-fortieth  of  the  area  of  Indiana,  yet  they  contain  more  than  one- 
fourteenth  of  the  total  miles  of  railway  in  the  State.  Of  the  $154,- 
841,971  of  railway  property  assessed  in  Indiana  in  1897,  $15,539,249, 
or  more  than  onetenUi.is  within  these  counties  and  pays  taxes  into 
their  treasuries. 

Among  Indiana  counties.  Lake  easily  ranks  first  in  the  number  of 
miles  of  railway  within  her  bounds.  Porter  stands  third,  being  ex- 
oelled  only  by  Laporte,  her  much  larger  eastern  neighbor.  Nine  great 
trunk  lines  cross  both  counties  from  east  to  west  and  in  Lake  the 
Monon  runs  almost  the  full  length  of  the  county  from  north  to  south. 
The  two  counties  thus  stand  at  the  main  door  of  entry  into  Chicago. 
Across  their  bounds  all  passengers  to  and  from  that  city  to  the  Eastern 
States  must  travel. 

Besides  these  ten  great  systems,  five  belt  railways,  each  connecting 
almost  all  the  roads  entering  Chicago,  cross  a  portion  or  all  of 
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Lake  County,  and  ono  of  them,  the  Kl<^in,  Jolict  &  Eastern,  extends 
nine  miles  into  Porter.  The  principal  business  of  these  belt  roads  is 
the  transferring  of  freight  from  the  main  trunk  lines  east  of  Chicago 
to  similar  lines  running  west  from  that  city.  Crossing  and  intersect- 
ing, as  they  do,  the  Calumet  region,  they  give  to  that  area  most  excel- 
lent shipping  facilities.  Many  capitalists  have,  of  recent  years,  availed 
themselves  of  these  facilities,  and  ji])out  Hammond,  East  Chicago, 
Whiting,  Hobart,  Porter  and  Chesterton  have  been  located  some  of  the 
largest  and  most  flourishing  factories  in  Indiana.  In  fact,  its  many 
railways,  its  proximity  to  Chicago  and  the  cheap  prices  at  which  fac- 
tory sites  can  be  secured  within  its  bounds,  now  mark  the  once  despised 
and  little  valued  Calumet  region  as  one  of  the  future  great  manufac- 
turing districts  of  the  world. 

In  order  to  give  exactly  the  railway  statistics  of  the  two  counties, 
the  following  table  from  the  "Proceedings  of  tlie  Indiana  State  Board 
of  Tax  Commissioners  for  1897'*  is  inserted: 
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WOLF  LAKE   HARBOR. 

Since  Indiana  at  present  {)()sses>e>  hut  one  liarhor  on  the  shore  of 
Lake  Michigan,  namely,  the  one  at  Mic}ii«ran  City,  tlie  (juestion  of 
opening  another  at  Wolf  Lake,  north  of  the  city  of  ITainniond,  has 
been  agitated  for  several  years  ])ast. 

Wolf  ]jake  is  located  in  the  northwest  corner  of  the  State  of  Indiana 
and  in  the  northeast  corner  of  the  State  of  TlliiKHs,  within  .")()()  foet  of 
liake  Mieliigan.  It  has  an  area  of  about  five  stjuare  miles  and  is  from 
three  to  fourteen  feet  deep.  It  is  surrounded  and  touched  by  ten 
great  trunk  lines  of  railway,  viz.:  Baltimore  <fc  Ohio:  Lake  Shore  «!t 
Michigan  S(mthern;  Pennsylvania;  Wabash;  Chicai^n^cS:  West  ^Fichigan; 
^[ichigan  Central;  Xew  York,  Chicago  &  St.  Louis:  Chicago  &  P]rie; 
Chicago,  Indianapolis  &  Louisville,  and  the  l^andhancUe:  and  by  five 
belt  lines  of  railway,  viz.:  Lake  Shore  &  Eastern:  Chicago  Belt  Line; 
Chicago  &  Calumet  Terminal;  Elgin,  Joliet  t^'  Eastern,  and  Cliicago 
Terminal  Transfer  Company.  These  belt  lines  pass  around  the  city 
of  Chicago,  crossing  and  connecting  with  the  21  great  trunk  line-< 
terminating  in  that  city.  Two  eight-inch  pipe  lines  from  I  he  oil 
fields  of  Ohio  and  Indiana,  through  which  is  pumped  crude  oil  for 
fuel  and  for  refining  in  the  largest  oil  reilnery  in  the  worhl,  located 
at  Whiting,  just  east  of  AVolf  Lake:  and  two  eight-inch  j)ij)('  lines 
from  the  natural  gas  fields  of  Indiana  also  pass  close  to  the  borders  of 
the  proposed  harbor. 

The  existing  natural  advantages  for  a  harbor  at  AVolf  Lake  over 
those  of  the  Chicago  Kiver  and  the  Calumet  IJiver  are  many  an<l 
have  been  summarized  as  follows: 

First — The  entrances  to  the  Chicago  and  Calumet  harbors  are  from 
the  east;  that  of  Wolf  Lake  would  be  from  the  north.  The  storms 
that  wreck  the  vessels  on  the  south  coast  of  Lake  Michigan  are  from 
the  north.  Only  three  years  ago  2o  vessels  were  wrecked  in  one  storm 
cm  the  shores  of  Lake  ^fichigan.  near  Wolf  Lake.  Why  they  were 
unable  to  make  the  harbors  at  Chicago  and  Calumet  can  readily  be 
seen.  If  there  had  been  a  harboi'  at  Wolf  Lake,  such  as  is  now  ])ro- 
posed,  it  is  believed  that  all  of  these  vessels  could  ha\e  entered  in 
safety.  The  same  cause  that  wrecked  so  manv  vessels  in  this  storm 
wrecks  vessels  there  everv  vear. 

Second — The  Chicago  and  Calumet  rivers  are  narrow — '300  feet  wide 
and  less — and  must  of  necessitv  alwavs  remain  so.  A  strip  'M)i)  feet 
wide  from  Lake  Michigan  to  Wolf  Lake  has  been  dedieatec]  to  the 
government,  and  the  riparian  owners  propose  to  donate  all  their  righi^ 
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title  and  interest  in  and  to  so  much  of  said  lake  as  the  govern  men  1 
may  wish,  to  make  a  commodious  inland  harbor  for  commercial  and 
naval  j)urposes. 

Third — The  Chica^^o  and  Calumet  rivers  are  filling  up  from  sewage 
and  other  causes  from  eight  to  twelve  inches  per  year,  as  shown  by  the 
engineer's  report,  and  are  continually  fonning  bars  at  the  end  of  the 
jetties.  Such  continual  filling  requires  a  constant  dredging,  equal  in 
amount  to  that  required  to  dredge  a  new  river  the  full  length,  width 
and  depth  of  the  proposed  im])rovemcnt,  once  in  every  12  to  15  years. 
Wolf  Lake  has  not  filled  one  foot  since  Columbus  discovered  America. 
The  sand  on  the  bottom  of  this  lake  is  as  clean  and  bright  as  it  was 
400  years  ago,  and,  once  dredged,  will  ever  remain  so. 

Fourth — It  is  conceded  by  all  that  the  bridge  and  tunnel  nuisance 
of  Chicago  adds  25  per  cent,  to  freight,  and  what  is  true  of  Chicago 
is  to  a  great  extent  true  of  the  Calumet,  and  will  continually  grow 
worse.  The  people  of  Hammond,  in  common  with  all  the  great  North- 
west, have  to  bear  this  extra  freight.  Wolf  Lake  is  not  and  never  will 
be  bridged  or  tunneled. 

Fifth — Narrow  rivers  are  poor  harbors  of  refuge.  They  are  broader 
at  the  entrance  than  at  any  other  place,  and  as  the  waves  converge  they 
grow  higher  and  more  vile;  hence  Chicago  is  asking  for  outer  harbors. 
Every  one  of  theoretical  or  practical  knowledge  must  know  that  outer 
harbors  are  of  little  value  compared  with  inland  harbors,  and  that 
they  are  maintained  at  an  erionnous  expense.  I'o  the  inland  harbor 
at  Wolf  Lake  the  vessels  could  go  for  refuge,  and,  while  the  storm  was 
raging  upon  the  sea,  they  could  load  and  unload  their  cargoes  in 
safety. 

Major  Marshall,  the  engineer  in  charge,  says  that  Wolf  Lake  must 
eventually  be  the  terminus  of  the  Lake  Michigan  and  Mississippi 
waterway.  All  the  country,  including  the  Little  and  Grand  Calumet 
rivers  and  the  cluster  of  small  lakes  near  the  southern  shore  of  Lake 
Michigan,  is  known  locally  as  the  Calumet  region.  Of  it  Major  Mar- 
shall says:  "Herc^  the  manufacturer  recognizes  a  location  after  his  own 
heart.  Here,  converged  by  lake,  rail  and  pipe  lines,  are  iron,  lumber 
and  copper  from  Michigan,  bituminous  coal  from  Illinois  and  Indiana, 
anthracite  and  coke  from  Pennsylvania,  and  crude  oil  and  natural  gas 
from  Indiana.  Here  is  a  large  resident  laboring  i)opulace.  Here  is  the 
market — the  great  Northwest — and  here  are  shipping  facilities  un- 
rivaled in  the  world.  Here  the  car  or  vessel  can  be  loaded  and  leave 
without  delay  on  any  of  the  24  trunk  lines  of  railroads,  or  the  Great 
Lakes,  direct  for  almost  any  point  in  the  United  St-ates  or  Canada. 
The  terminal  facilities,  access  to  Lake  Michigan  at  numerous  points 
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along  the  Calumet  River  and  system  of  lakes  connected  therewith;  the 
ample  Innd-locked  natural  basin,  needing  only  deepening  by  dredging 
for  the  construction  of  great  wharves  and  derricks,  will  furnish  a 
commodious  harbor  scarcely  excelled  in  or  on  the  Great  Lakes.  All 
these  advantages  point  irresistibly  to  the  Calumet  region  as  a  proper 
terminus  of  a  great  waterway  between  the  Great  Lakes  and  the  Missis- 
sippi River." 

Much  work  has  already  been  done  by  private  individuals  which  can 
be  "utilized  towards  the  construction  of  a  future  harbor.  A  brief 
resume* of  this  work  is  as  follows:  100  feet  of  inside  work,  well  and 
substantially  built,  to  prevent  Lake  Michigan  from  cutting  behind  the 
piers;  a  600-foot  pier,  of  the  best  quality  of  white  oak,  worth,  accord- 
ing to  the  United  States  Engineers  report,  $18,000,  built  from  the 
water's  edge  600  feet  out  into  Lake  Michigan  from  the  northwest  side 
of  the  harbor;  375,000  cubic  yards  of  dredging  in  Wolf  River  and  Lake 
at  a  cost  of  over  $30,000.  The  interest  of  private  individuals  in  the 
project  keeps  a  dredge  continually  at  work  in  Wolf  Lake  on  the  line 
of  the  proposed  improvement.  The  sand  dredged  out  of  the  proposed 
basin  will  be  required  to  fill  in  around  the  margin  of  the  lake  outside 
of  the  dock  line. 

Such  a  harbor  as  is  proposed  would  be  of  inestimable  value  to  the 
people  of  Indiana  as  a  whole.  That  the  people  outside  of  the  imme- 
diate vicinity  are  interested  in  the  project  is  evidenced  by  the  fact 
that  all  the  State  officials,  the  Board  of  Trade  of  Indianapolis,  and 
the  entire  delegation  of  Congressmen  and  Senators  of  the  State,  two 
years  ago  united  with  the  people  of  Lake  County  in  a  petition  to  Con- 
gress for  an  appropriation.  Congress  appropriated  $8,000  towards  the 
work,  but  as  there  had  been  no  plans  prepared  by  the  War  Department, 
the  Engineer  in  charge  refused  to  expend  the  money.  The  committee 
in  charge  succeeded  in  getting  the  extra  session  to  re-appropriate  the 
same  sum  in  the  Sundry  Civil  Bill,  and  the  President  vetoed  the  entire 
bill. 

Among  Indiana  cities,  Hammond  at  present  ranks  next  to  Indianap- 
olis as  a  manufacturing  center.  The  967  factories  which  were  reported 
to  the  State  Statistician  in  1896  showed  an  annual  productive  output 
of  $132,713,421.  Of  this  sum  the  factories  of  Indianapolis  contributed 
$27,770,820;  those  of  Hammond,  not  including  Whiting  or  East  Chi- 
cago, $20,245,099,  and  those  of  Vt  Wavne,  which  ranked  third, 
$9,509,627.  The  population  of  Hammond,  East  Chicago  and  Whiting, 
the  towns  surrounding  Wolf  Lake,  is  about  40,000.  Thirty-seven  large 
industries,  with  an  invested  capital  of  more  than  twenty  millions  of 
drll.uv.  :\ro  located  in  these  three  cities.     These  factories  consume 
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jiniuially  more  llian  DoOyOOO  tons  of  fuel  and  ship  more  than  three 
millions  of  tons  of  material.  It  is  a  well-known  fact  that  transporta- 
ti<m  rates  hv  water  are  less  than  one-thinl  those  hv  rail,  >Tt,  with  the 
site  for  an  excellent  harhor  within  their  verv  midst,  the  inhahitants 
and  manufacturers  of  these  oiti(»s  imist  transport  evervtliinir  hv  rail. 
All  these  facts  i^o  to  show  that  the  harhor  at  Wolf  fjake  is  jiracticahh* 
and  needed.  Kvery  person  in  In<linna  and  the  great  Xorthwest  who 
helps  to  ])ay  the  *2^)  per  c<'nt.  additional  frei;rht  ma<le  necessary  hy 
the  defects  of  the  other  harhors  at  ('hica*ro  should  use  his  enerirv  in 
endeayorin«j:  to  further  the  construction  of  a  new  Indiana  harhor  at 
Wolf  Lake. 


ARCHMOhOQY. 

Among  the  lakes,  streams,  prairie<  and  dunes  of  the  two  <*ounties 
the  Ued  Mwu  am!  his  predecessor,  the  >round  Huildcr.  found,  for  cen- 
turies, a  dwelling-place  congenial  to  their  wants.  There  fle-h  and  fur 
were  ])lentiful.  Fishes  and  nuHscls  ahoiind((l  in  the  streams  and 
lakes.  Wild  fowl  hv  mvria<ls  in  their  mjufrating  sea-ons  came  and 
went,  sto})j>inir  to  feed  amonir  the  marshes.  Bull'alo.  deer  and  grouse, 
in  untold  numhers,  inliahitcd  the  urairic-:  while  hcjiver,  mu^krat  and 
otter  crowded  the  ovcrllowecl  hasins  of  the  Calumet  and  Kankakee. 
Nor  was  the  food  >u|»})ly  limited  to  flesh.  Wild  fruits — huckleherri(*s, 
grapes,  j)lums,  cranherries.  sand  cluM'ries  and  many  r)thers — flourished 
in  j>rofusion  along  the  sand  ridge<.  Wild  rice  grew  hy  ai*re<  in  the 
marshes,  while  acorns  and  the  nut  of  the  hazel  and  the  hickory 
ahounded  in  the  groves. 

Such  an  ahundance  and  \arietv  of  food- -read v  for  the  taking — 
could  hut  attract  ])rimiti\e  man.  The  first  while  settlers  found  ])lenti- 
ful  e\  idence  of  his  former  presence.  On  the  "saixl  islands'*  and  higher 
levels  of  the  ]>rairie  and  the  marsji  were  his  mounds  and  hi<  hurying 
grounds,  and  in  places  jdots  of  cleared  ground  where  had  heen  his 
gardens  and  hi<  lield<.  ^^any  skeleton^  of  Indians  have?  heen  exhununl 
froju  the  hurying  grounds.  With  them  wen*  iisuidly  found  fragments 
of  jiottery,  miis-cl  shelN,  stone  heads,  llint  arrowheads,  honi-s  of  ani- 
mals use<l  as  f<»o<l.  and,  oftentimes,  implements  of  iron.  These  re- 
nunns  denote  that  with  the  dead  was  huricd  food  helieved  to  he 
sutlicient  to  last  during  the  journey  to  the  "ha])py  hunting"  grounds." 

South  of  Orchard  (Irov(»,  Lake  Count v,  on  a  sand  island  now  owned 
l)y  tJohn  Brown,  of  Crown  Point,  northeast  <juarler  of  section  '^1  (3"^ 
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north,  8  west),  is  the  so-ealled   Indian   Battle  Ground. 

.  '      Wlieii  lirst  noted  by  the  whites  a  low  brea.stwork  or  arti- 

^  lieial   ridge  enelo:?ed   on   two  sides  ai>oiit   three  aeres  of 

ground.  Within  this  enelosure  were  some  200  lioles,  each 
about  three  feet  in  diameter  and  four  feet  deej).  They  resembled 
individual  rifl(»  j)its  srooj)ed  in  the  sand.  In  1897  the  outlines  of  the 
ridge  were  still  visible,  and  also  many  depressions  where  the  pits  had 
been.  As  to  when  and  by  whom  the  entrenchments  were  made,  not 
even  tradition  furnishes  a  knowledire.  Hemains  of  similar  breastwork-^ 
and  pits  are  said  to  exist  on  Oak  Grove  Island,  section  10  (32  north, 
9  west).  Numerous  skeletons  have  been  found  in  the  innnediate 
vicinity  of  both  entrenchments. 

Several  mounds  are  located  about  the  shores  of  Cedar  Lake.  From 
one  of  these,  on  tbe  north  side  of  the  lake,  about  twenty  skeletons, 
some  pieces  of  lead  ore  and  some  arrow  }>oints  were  taken  in  1S80. 
A  bur-oak  tree,  six  feet  in  circumferem-e,  and  containing  200  rings  of 
annual  growth,  grew  on  the  mound  above  some  of  the  human  remains. 
The  largest  mound  is  en  the*  west  side  of  the  lake.  In  ls;5T*  its 
surface  was  12  to  15  feet  above  the  .surrounding  level,  but  is  now 
much  lower.    So  far  as  kiu>wn  it  has  never  been  (»xpIore<l. 

On  the  farm  of  .1.  P.  Spalding,  south  of  Orchard  (J rove,  northwest 
quarter  of  section  X}  {:\:\  north,  S  west),  nic  the  remains  of  two  large 
mounds.  '^I'hev  have  heen  plowed  over  for  almost  sixtv  vears,  vet 
]»ortions  of  human  skeletons,  arrowheads  and  pottery  are  still  at  inter- 
vals unearthed  by  the  ever-leveling  plowshare. 

One  mile  south  of  Hobart,  on  the  land  of  William  Frank,  southciist 
quarter  of  section  32  (.'UJ  north,  T  west),  are  the  sites  of  four  mounds 
which  luive  been  nearly  leveled  l>v  cultivation.  Thev  have  never  been 
excavated,  and  oidy  a  ])art  of  a  stoiu'  tomahawk  and  a  few  small  flints 
have  been  found  in  the  field  in  which  thev  are  located. 

Just  north  of  the  mill  at  Wood  vale,  in  a  field  annually  overflowed 
by  Deep  Kiver,  is  a  large  mound,  in  shaj)e  res(Mnl)ling  a  flat-iron.  It 
is  190  feet  in  length  by  75  feet  in  greatest  width,  and  its  surface  is  22 
feet  above  the  level  of  the  field  in  which  it  stands.  Ball  states!  that 
in  1836  there  was  not  a  tree  or  shrul>  on  its  surface,  but  many  oaks 
and  other  trees,  some  of  which  are  11  inclies  in  diameter,  now  grow 
upon  its  cre.st.  Although  thought  by  most  observers  to  be  artilicual, 
it  is  mv  onijiion  that  it  is  a  natural  formation  cut  otf  from  the  sur- 
rounding  hiijhlands  bv  the  waters  of  Deej)  River.  The  artificial 
mounds  of  this  region  are  always  comi>osed  of  clay,  but  the  material 
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llirown  out  by  numerous  woodchucks,  8  to  15  feet  below  its  crest, 
shows  this  one  to  be  composed  largely  of  sand,  which  is  the  material 
underlying  the  surface  clay  in  the  highlands  of  the  vicinity.  Nu- 
merous other  mounds  are  scattered  here  and  there  in  Lake  County, 
but,  for  the  most  part,  they  are  small  and  but  few  of  them  have  boon 
systematically  explored. 

Among  the  private  collections  of  prehistoric  and  other  relics  made 
in  Lake  County  none  excels  that  now  owned  by  J.  W.  Youche,  Jr.,  of 
Crown  Point.  It  was  mainly  collected  by  W.  W.  Cheshire,  now  of 
Washington,  D.  C,  while  he  was  Clerk  of  the  Court  and  County  Su- 
perintendent of  Lake  County.  It  comprises  several  hundred  stone 
axes,  celts,  hatchets,  spearheads,  pestles,  mortars,  hammers,  gorgets, 
banner  stones,  etc.,  etc.  Some  fine  spades,  pipes,  "shuttles"  and 
chisels  are  also  in  the  collection.  Special  mention  can  here  be  made 
of  but  six  of  the  articles  which  are  somewhat  unique  in  character. 
First,  a  copper  arrowhead  (Fig.  1),  4  J  inches  long  by  1^  inches  wide, 
with  three  small  notches  on  each  side  of  the  shaft.  It  was  found  in  St. 
John's  Township  a})out  five  miles  northwest  of  Crown  Point.  Second, 
a  polished  stone  of  whitish  quartzite  (Fig.  2),  in  shape  and  size  some- 
what like  the  half  of  an  egg  cut  lengthwise.  It  has  a  spoon-shaped  in- 
dentation on  the  flat  side,  and  a  lengthwise  groove  on  the  convex  side. 
No  description  of  such  an  article  is  found  in  any  work  on  archaeology 
at  hand.  It  was  found  about  five  miles  east  of  Crown  Point,  in  Win- 
field  Township.  Third,  a  "shaft  rubber"  of  fine  sandstone  (Fig.  3),  six 
inches  long,  one-half  inch  thick  and  one  inch  wide,  flat  on  both  sides 
and  edges  and  with  a  narrow  groove  running  the  full  length  of  one 
side.  It  was  found  on  the  Kankakee  Marsh,  four  miles  southwest  of 
Lowell.  There  was  probably  another  part  to  correspond  with  the  one 
in  the  collection,  and  the  two  were  used  in  polishing  the  shafts  of 
arrows.  Fourth,  a  ceremonial  stone  (Fig.  ,4)  made  of  compact  reddish 
porphyry,  very  highly  polished,  double  hatchet-shaped  and  with  sharp 
edges.  It  was  found  in  the  northern  part  of  Lake  County.  Fifth,  a 
plummet  or  net  sinker  (Fig.  5),  one  and  one-eighth  inches  in  diameter, 
made  of  close-grained  granite.  It  is  smoothly  polished  and  regular  in 
shape,  with  a  hole  through  one  end  for  attachment,  and  was  found  in 
Lake  County,  near  llio  Kankakee  Iliver.  Sixth,  a  gorget  (Fig.  (J)  niado 
of  fine-grained  variegated  slate,  highly  polished,  and  about  three-six- 
teenths of  an  inch  in  thickness.  One  of  its  ends  has  15  small  notches 
cut  in  it,  and  it  was  probably  used  as  a  counting  device.  It  was  found 
near  the  central  part  of  Lake  County. 

The  last  piece  to  be  mentioned  in  this  connection  is  more  modern 
and  is  still  in  possession  of  Mr.  Cheshire,  who  claims  that  "it  is  the 
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most  iiiiiqiie  specimen  of  its  kind  on  oartli/'  It  consists  of  the  breast - 
])one  of  a  wild  ^oose  transfixed  hy  a  bone  arrowhead  (Fig.  7),  9  inelies 
long,  a  half  ineli  wide,  slightly  curved,  and  with  four  sides  or  faces.  By 
request  Mr.  Cheshire  kindly  furnished  the  following  information  con- 
cerning it:  **The  goose  was  shot  on  the  Kankakee  Afarsh  south  of 
Lowell,  October  20,  h^Tl,  by  H.  X.  CU'nient.  a  farmer  living  near  the 
marsh.  The  very  curious  points  about  it  are:  (a)  That  the  arrowhead 
should  strike  the  keel  of  the  breast-bone  exactly  in  the  middle;  (b)  that 
it  should  stop  with  its  length  exactly  flivided  by  the  keel;  (c)  that  the 
shaft  to  which  it  was  evidently  fastened  should  drop  otf  when  it  struck 
the  bone;  (d)  that  a  callous  should  grow  around  it,  holding  it  fast: 
(e)  that  the  goose  should  be  fat  and  well  after  carrying  it  in  that  trans- 
fixed position.  Prof.  ().  T.  Mason,  of  the  National  Museum,  says  that 
no  peojde  of  the  world  make  such  arrowheads  except  those  of  the 
Yukon  Valley,  Alaska;  and  he  therefore  conchules  that  the  arrow 
was  shot  into  the  goose  in  that  valley,  remained  there  until  it  grew 
fast  ajid  the  goose  wore  it  as  a  breast i>in  down  into  Tiak(^  County, 
Indiana.    ^JMu?  goose  was  going  south  when  shot.*' 

In  the  collection  of  Rev.  T.  II.  Ball,  of  Crown  Point,  is  a  celt  of 
hamnu^red  cop])er  three  and  one-half  inches  long,  one  and  one-luUf 
inches  in  greatest  width  and  one-tjuarter  of  an  inch  thick.  It  was 
taken  from  a  wolf's  burrow  just  west  of  Cedar  Lake.  Nicholas  Schutz, 
of  Dyer,  ])Ossesses  a  large  collection  made  in  that  vicinity.  In  it  are 
some  fine  "rolling  ])ins'*  or  cylindrical  pestles  and  a  small  and  very 
handsome  granite  pi])e.  Another  collection  of  almost  two  thousand 
arrowheads,  stone  awls,  banner  stones,  etc.,  is  owned  by  Vied  Black, 
of  Ho])art.  A  large  number  of  these  are  from  the  Morrison  Farm, 
near  Liverpool,  section  19  (36  north,  7  west),  where  a  few  years  ago 
a  cache  containing  numerous  unfinished,  as  well  as  finished,  flints  was 
unearthed. 

Porter  County  has  !U)t  been  found  to  be  as  rich  in  prehistoric 
remains  as  has  Lake.  I'he  High  School  at  Valparaiso  possesses  a 
goodly  collection,  but  the  data  pertaining  to  the  specimens  is  ;nostly 
lacking,  and  a  s])ecinien  without  data  loses  more  than  half  its  value. 
On  the  farm  of  Hon.  Nelson  HarnanI,  suction  vM,  Jackson  Township, 
solium  tine  specimens  hav(»  been  taken — among  others  a  hammer  of 
granite  -U  by  ',^1  iiu-hes  in  size,  with  a  deep  groove  passing  around 
the  center.  In  the  southeast  eoiner  of  the  count v,  on  the  farm  of 
S.  L.  Stowell,  section  2  {>y2  north,  5  west),  a  celt  formed  of  diorite, 
finely  polished  and  ten  inch(»s  long,  has  been  found;  also  a  cache  of 
more  than  a  peck  of  flint  arrowheads.  Oliver  Hoffman,  of  Boone 
Grove,  has  some  fine  specimens  found  in  the  vicinity  of  that  town. 
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Dr.  J.  K.  Blackstone,  of  Ilehron,  had  also  at  one  iiine  a  large  collec- 
tion from  the  south  part  of  Porter  County,  but  it  has  become  scattered. 
In  it  was  some  pottery,  taken  from  a  mound  on  the  Maxwell  farm, 
scnith  of  Hebron,  and  a  fine  plummet  from  a  point  three  miles  south- 
west, near  the  Lake  County  line. 

The  mounds  of  Porter  Countv  are  also  much  lessnumerousthan those 
of  Lake.  Four  miles  east  of  Hebron,  lU'ar  (■ornell  Creek,  section  !)  (33 
north,  6  west),  one  was  excavnted  some  years  ago  by  Hon.  (i.  C.  Gregg, 
and  a  number  of  skeletons  were  found.  I'he  mound  was  composed 
wholly  of  black  earth  (muck?)  which  bad  beeji  carried  from  the  banks 
of  the  creek  some  ten  rods  distant. 

'J'he  finest  grouj)  of  mounds  in  the  two  counties  is  located  about 
(me  and  a  half  miles  a  little  nc»rth  of  east  of  Boone  Grove,  Porter 
County.  At  present  eight  are  visible  on  an  area  of  about  30  acres,  but 
a  number  have  probably  been  leveled  by  cultivation.  Seven  of  the 
eight  are  in  a  piece  of  high  wooded  ground  close  to  Wolf  Creek.  The 
one  nearest  the  creek  is  the  largest  of  those  in  the  woods.  It  is  210 
feet  in  circumference  and  its  crest  is  10  feet  above  the  surrounding 
level.  Growing  on  it  are  a  number  of  black  oak  trees,  one  of  which  is 
4.5  feet  in  circumference.  A  second  mound  is  located  150  feet  a  little 
north  of  west.  It  is  170  feet  in  circumference  and  eight  feet  high, 
with  a  flatter  top  and  fewer  trees  growing  from  it.  One  hundred 
yards  to  the  northwest  is  the  third,  180  feet  in  circumference  and  but 
four  feet  high,  with  a  black  oak  5.7  feet  in  girth  growing  from  its 
side.  These  mounds  are  in  the  northwest  quarter  of  section  34  (34 
north,  6  w^est),  the  third  being  about  40  rods  east  of  the  section  line. 
The  fourth  and  fifth  mounds  are  situated  in  the  same  quarter  section, 
about  six  rods  east  of  the  section  line  and  1,000  tVct  soutli  of  the 
section  corner.  One  is  175  feet  in  circumference  and  six  feet  high, 
the  other  75  feet  in  circumference  and  four  feet  in  height.  Excava- 
tions were  made  in  four*  of  the  live  mounds  mentioned  in  October, 
1897,  but  no  skeletons  or  implements  of  any  kind  were  found.  Pieces 
of  charcoal  and  ashes  were  quite  common  in  three  of  them,  and  in 
the  other  several  flakes  of  flint  and  a  ])arl  of  an  arrowhead  were 
secured.  The  sixth  and  seventh  mounds  are  lower  and  a])out  100  feet 
in  circumference.  They  are  situated  in  the  extreme  southeastern  cor- 
ner of  section  28  (34  north,  6  west),  and  have  never,  as  far  as  known, 
been  disturbed. 

The  largest  mound  of  the  group  is  located  in  a  cultivated  field  in 
tlu»  northeast  comer  of  section  33  (34  north,  G  west),  420  feet  south 


'^No.  5,  the  larger  of  the  two  near  the  S0^'4ion  Uno,  was  excavaled  i>y  a  party  un<]er  my 
direction;  Vo».l,'4  »Dd  4  by  Supt.  Wood  \^  the  Valparaijwx  schools^  and  a  number  of  hir^ 
pupils. 
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and  310  feet  west  of  the  comer  of  the  four  sections.  It  is  300  feet  in 
circumference,  12  feet  high,  and  almost  a  perfect  sugar-loaf  in  form. 
The  owner  of  the  farm,  Mr.  John  Wark,  of  Valparaiso,  kindly  gave 
his  consent  to  the  excavation  of  this  mound,  and  on  October  6  and  7, 
a  ditch  was  dug  three  feet  wide,  32  feet  long,  and,  at  the  center  of 
the  mound,  14  feet  in  depth.  The  mound  was  found  to  be  composed 
of  a  compact,  yellowish  clay,  in  which  were  a  few  scattered  pebbles  of 
small  size.  In  the  exact  center  and  ten  feet  from  the  crest,  the  earth 
became  darker,  harder  and  more  compact.  Six  inches  lower  was  a  layer 
of  black  organic  matter,  in  which  were  the  remains  of  a  very  badly 
decayed  human  skeleton.  It  lay  in  a  reclining  position  with  its  head 
to  the  south.  Only  a  few  pieces  of  bone  and  14  teeth  were  removed, 
the  remainder  crumbling  to  dust.  The  crowns  of  the  teeth  were  hard 
and  solid,  but  the  fangs  for  the  most  part  crumbled  like  the  bone.  No 
implements  of  any  kind  were  found,  though  the  excavations  were 
extended  four  feet  lower,  and  over  an  area  5x7  feet  in  the  center  of  the 
mound. 

In  the  original  field  notes  of  this  locality,  made  by  the  United  States 
Land  Survey  in  1834,  the  north  and  south  line  between  sections  33 
and  34  is  said  to  pass  over  "a  large  artificial  mound  surrounded  by  a 
number  of  smaller  ones,"  and  a  copy  of  the  original  plat  now  in  the 
State  Auditor's  office  shows  this  larger  mound  on  the  line,  with  nine 
smaller  ones  in  a  circle  about  it.  As  noted  above,  all  the  mounds 
are  at  some  distance  from  the  line,  and  if  smaller  ones  surrounded 
the  larger,  as  shown  on  the  plat,  they  have  long  since  been  leveled  by 
cultivation. 

Who  were  the  Mound  Builders?  Whence  came  they?  Whither  did 
they  go?  These  questions  are  as  yet  unanswered,  and  probably  ever 
will  be.  Their  works  and  their  implements  show  them  to  have  prac- 
ticed agriculture  and  to  have  been  in  many  respects  more  civilized 
than  their  followers,  and,  perhaps,  descendants,  the  Red  Men.  Their 
mounds  are  scattered  throughout  the  Western  States,  in  some  places 
in  great  numbers.  Some  were  erected  for  sacrificial  purposes;  some 
for  signal  or  lookout  stations — while  more,  perhaps,  mark  the  burial 
places  of  their  priests,  their  great  warriors  or  their  rulers.  As  we, 
by  lifting  heavenward  a  monument  of  granite  or  of  bronze,  pay 
tribute  to  the  memory  of  our  great  men,  so  these  primitive  people 
built  mounds  of  earth  above  their  noted  dead,  giving  to. the  chief  or 
king  the  higher  and  more  prominent. 
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NOTES  ON  THE  FAUNA  OF  LAKE  AND  PORTER  COUNTIES. 
Each  Epeciee  of  animal  oq  earth  has,  in  time,  become  adapted  to  a 
eortain  environment.  If  the  elements  of  that  environment  be  largely 
present  in  any  prescribed  area,  the  animal,  or  a  closely  allied  form, 
may  be  sought  for,  even  though  its  known  center  of  distribution  be  in 
a  far  distant  locality.  The  number  and  variety  of  animals  inhabiting 
any  limited  area  depends,  therefore,  upon  the  variety  of  its  topog- 
laphy  and  the  character  of  ita  soils.  Possessing,  as  they  do,  lakes, 
rivers,  swamps,  upland  woods,  prairies  and  sand  hills.  Lake  and  Por- 
ter counties  can  hut  possess  a  large  and  varied  fauna.  To  give  any- 
thing like  an  accurate  account  of  the  fauna  of  such  a  region,  one  must 
reside  therein  for  years.  He  must  visit  daily  the  haunts  of  the 
animals,  note  their  coming  and  going,  their  food  habits  and  their  life 
histories.  Passing,  as  I  did,  but  hurriedly  over  the  region,  a  few 
notes  concerning  such  vertebrate  forms  aa  were  seen,  or  those  whose 
presence  was  deemed  worthy  of  especial  mention  by  the  citizens  of 
the  counties,  and  all  that  can  be  given  in  this  connection. 

Many  of  the  animals  .which  once  roamed  over  the  area  under  consid- 
eration are  now  wholly  extinct  or  are  only  represented  by  scattered 
individuals  in  the  far  West  and  North.     Among  the  largest  forma 
which  inhabited  this  region  at  the  close  of  the  glacial  period  were  the 
two  American  elephants,  now  extinct.    The  smaller  of  the  two,  known 
as  the  mammoth  —  Klephan  primigmim    Blum.— was  over 
^"J"  twice  the  bulk  and  weight  of  the  modern  elephant  and 
nearly  one-third  taller.     It  occurred  in  numbers  over  all 
of  Europe  and  over  the  northern  part  of  North  America. 
A  number  of  specimens  so  well  preserved  that  wolves  and  dogs  fed 
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on  IIrmf  Hesh  Imvo  been  round  frozen  in  the  ice  in  Siberia.  From  these 
it  wMs  learned  thai  in  life  tlie  skin  of  tlie  animal  was  covered  with  a 
brownish  wool  and  in  parts  with  lon<(  hair.  It  was  therefore  enabled 
to  withstand  the  severe  eold  of  the  northern  regions. 

1'he  mastodon — Madodonamericamish. — was  of  still  larger  size,  being 
\2  to  13  feet  higli  and,  ineluding  the  tusks,  2\  to  25  feet  in  length. 
Its  remains  are  readily  distinguished  from  those  of  tbe  mannnoth 
bv  the  teeth.  The  ditTerenee  is  shown  in  Fi<;s.  8  and  1).  These  two 
great  mammals  roamed  in  separate  herds  over  the  prairies  and 
along  tbe  margins  of  forests,  lakes  and  streams,  where  they  often 
beeame  mired  and  perished  in  the  bogs.  It  is  on  the  site  of  former 
marshes  tbat  their  remains  are  now  mostly  found.  A  skeleton  of  the 
mastodon  unearthed  in  Inupiois  County,  Illinois,  in  1880,  had  between 
the  ribs  a  crnshed  mass  of  herbs  and  grasses,  the  K'jnains  of  its  last 
meal.  These,  on  close  examination,  were  found  to  be  verv  similar 
to  tbose  now  growing  in  tbat  vicinity. 

In  I^ake  County  an  almost  com])lete  skeleton  of  a  mammoth  was 
found  in  a  nuirsli  on  the  head  waters  of  J)yep  Eiver,  in  the  north 
half  of  secticm  35  (35  north,  1)  west),  alxmt  two  miles  east  of  St.  John's. 
In  Porter  Countv  remains  of  the  nuistodon  liave  been  found  in  the 
following  localities:  In  the  Kankakee  Marsh,  section  25  (33  north, 
7  west),  three  miles  southeast  of  ITebron:  in  a  marsh  by  the  side  of 
Cobb's  Creek,  just  east  of  Hehron;  near  Sandy  Rook  Creek,  northwest 
of  Kouts,  and  on  the  farm  of  Peter  A.  Bair,  southwest  quarter  of  sec- 
ti(m  27  (35  north,  (>  west),  two  miles  southwest  of  Valparaiso.  In 
each  case  but  a  few  teeth  and  one  or  two  bones  were  exbumed  while 
ditching,  and  no  extensive  search  was  made  for  the  other  portions  of 
tbe  skeleton.  Close  to  the  teeth  found  near  Kouts  were  the  antlers 
of  a  large  elk  which  had  ])erished  in  the  same  bog.  Antlers  of  the 
same  sj)ecies  have  also  been  f(mnd  in  Lake  County. 

HutTalo  and  deer  were  on<'e  common  in  the  two  counties,  but  the 
finding  of  an  occasicmal  skull  or  pair  of  antlers  are  now  the  only  evi- 
dence of  their  former  preseju-e. 

The  Opossum,  DideljJiia  virginiana  Shaw,  though  an  animal  of 
southern  range,  is  occasionally  taken  in  small  numbers  in  both  coun- 
ties.    A  i>air  of  porcupines,    Erelhizon    dorsatus  (L.),  are  in  the  State 

,,         ,      Museum  from  Lai)orte  Ccmnty,  and  though  no  definite 

Mammals,  i     ^  •     t    i  t^  _x  i    -.^ 

record  of  its  occurrence  in  Lake  or  Porter  was  secured,  it 

doubtless  bebmgs  to  their  fauna.    The  muskrat.    Fiber  zibethicus    (L.), 

is  one  of  th(»  most  comnum  mammals  in  the  Kankakee  and  Calumet 

basins.    According  to  Jiall,  from  20,()()()  to  40,000  a  year  were  trapped 

in  Ijixke  County  ahme  previous  to  1884.     Except  in  the  marshes  that 
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have  been  drained,  their  numbers  do  not  appear  to  become  appreciably 
less.  The  remains  of  dams  thrown  up  by  the  beaver,  Castor  fiber  L., 
are  found  in  a  number  of  localities  in  Lake  County,  but  the  animal 
itself  had  disappeared  before  the  coming  of  the  first  settlers.  Tlie 
woodchuck,  Aretomyg  mxyiiax  (L.),  is  common  among  the  upland 
wooded  ridges,  as  is  also  the  cliijnuunk,  Tamias  striattcs  (L.).  The 
little  striped  gopher,  SpermophUus  tridecemlinecdus  (Mitchell),  is  com- 
mon on  the  prairies  and  among  the  sand  ridges.  The  gray  goplier, 
S.  JrarMini  (Sabine),  locally  called  the  "prairie  squirrel,''  wa.s  seen  cm 
several  occasions  along  hedge  rows  on  the  borders  of  prairies,  and  one, 
which  had  already  entered  a  state  of  hibernation,  was  captured,  Octo- 
ber 6,  in  the  large  moimd  excavated  near  Boone  Grove,  Porter  County. 

The  fox  squirrel,  Sciurus  niger  L.,  is  very  scarce,  ])ut  a  few  are  said 
to  reside  in  the  upland  woods  in  Jackson  Tow^nship,  Porter  County. 
The  gray  squirrel,  8,  cardinmm  Gmlin.,  and  the  little  red  squirrel 
or  chickaree,  8,  hvd^onicu^  Erx.,  are  common  in  the  timbered  areas. 
Jet-black  specimens  of  the  first  named  are  occasionally  seen. 

The  otter,  LvJbra  hudionica  (Lacepede),  was,  in  the  early  settlement, 
quite  common,  and  a  few  are  yet  taken  almost  every  Spring  along  the 
Kankakee.  The  skunk.  Mephitis  mephitiea  Cuvier,  and  the  mink, 
Puiaritis  vison  (Schreber),  are  both  rather  common  and  both  yield  a 
c(msiderable  annual  revenue  to  the  professional  trapper.  The  large 
gray  timber  wolf.  Cants  lupis  ]j.,  once  comuKm,  is  still  occasionally 
seen  in  the  region  of  the  Kankakee  marshes,  three  having  been  killed 
by  Oscar  Dinwiddie  in  Eagle  Creek  Township,  Lake  County,  in  1895. 

About  16  additional  species  of  jnamnials  doubtless  occur  in  the  two 
counties,  but  the  above  constitute  all  which  came  to  my  notice  or  to 
which  reference  is  made  in  my  notes. 

Mr.  A.  W.  Butler,  in  his  work  on  Lidiana  Birds  in  the  present 

p.  ,  volume,  has  a  number  of  notes  pertaining  to  the  Inrds  of 
this  region.  For  this  reason  no  specific  mention  of  those 
noted  is  given  in  this  connection.  Probably  227)  or  more  species  occur 
in  the  counties  during  a  single  year.  Of  these  about  WO  are  permanent 
residents,  i.  e.,  reside  in  the  region  tliroughout  the  year.  Common 
examples  are  the  crow,  blue-jay  and  ([uail.  Probably  65  are  summer 
resideniSy  i.  e.,  arrive  from  the  South  in  the  S[)ring,  nest  and  rear 
their  young,  and  dej)art  southward  again  in  Autumn.  The  orioles, 
catbird  and  chipping  sparrow  l)elong  to  this  group.  About  10  are 
wnler  residents,  coming  from  the  North  in  Autumn  and  departing 
northward  in  Spring,  the  snowbird  and  the  tree  s])arrow  being  familiar 
examples.  Eight  or  ten  are  winter  visitors,  such  as  the  great  white 
owl  and  the  red  cross-bill,  which 'may  or  may  not  ap])car  dunng  the 
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culdest  weather  of  the  season.  The  remaining  110  are  migrafUs;  birds 
whicli  regularly  pass  through  the  counties,  northward  bound  in  Spring 
and  again  southward  bound  in  Autumn.  The  majority  of  the  water 
fowl  and  warblers  and  a  number  of  sparrows,  thrushes  and  vireos  are 
members  of  this  class. 

But  few  notes  concerning  the  reptilian  fauna  were  secured.  The 
n^Arj'  prairie  rattlesnake  still  exists  in  small  numbers;  and  prob- 
'  ably  15  kinds  of  harmless  snakes  occur  in  the  two  counties. 
Among  the  sand  dunes  the  six-lined  lizard,  Cnemidophorus  sedineatus 
(L.),  was  quite  common.  They  scampered  swiftly  from  one  clump 
of  grass  to  another;  so  swiftly,  in  fact,  that  a  great  deal  of  maneuver- 
ing was  necessary  to  capture  one  with  a  butterfly  net.  This  species 
lias  been  heretofore  considered  rare  in  Indiana,  having  been  recorded 
(mly  from  Knox  and  Monroe  counties.  The  four  varieties  of  lizard 
mentioned  by  Ball*  were  probably  salamanders,  since  he  states  that 
they  live  in  dark  cellars.  Ten  or  more  species  of  this  group  probably 
occur  in  the  counties.  They  can  be  readily  told  from  lizards  by  their 
having  the  skin  smooth  instead  of  covered  with  scales.  They  also 
l)ass  through  a  larval  (tadpole)  stage,  while  the  lizard  undergoes  no 
such  change.  Sixty  or  more  species  of  fish  doubtless  occur  in  the 
streams  and  lakes  of  the  area. 

NOTES  ON  THE  FLORA  OF  LAKE  AND  PORTER  COUNTIES. 

While  engaged  in  gathering  data  concerning  the  surface  geology,  notes 
were  taken  and  specimens  secured  of  a  number  of  the  scarcer  and  more 
characteristic  plants  of  the  two  counties,  especially  those  of  the  Calumet 
area,  and  the  immediate  margin  of  Lake  Michigan.  For  the  most  part 
these  notes  pertain  only  to  such  plants  as  were  in  bloom  in  July  and 
September,  and  to  those  whose  distribution  in  Indiana  is  restricted  to 
this  region  of  the  State.  But  little  attention  was  given  to  the  forms 
common  to  the  entire  State,  as  it  is  impossible  for  any  one  to  gather  data 
for  anything  like  a  complete  flora  of  such  an  area,  unless  he  is  able  to 
spend  the  greater  part  of  several  seasons  in  careful  investigation. 

The  flora  of  the  sand  dune  area  is  especially  interesting  and  has  been 
studied  in  the  past  by  Rev.  E.  J.  Hill,  of  Englewood,  III.,  who  has  found 
there  a  number  of  species  not  elsewhere  recorded  from  Indiana.  Messrs. 
Higley  and  Raddin,  in  their  **  Flora  of  Cook  County,  Illinois,  and  a  part 
of  Lake  County,  Indiana," f  have  published  the  results  of  much  of  M*. 
Hill's  work,  as  has  also  Stanley  Coulter  in  the  Proceedings  of  the  ludiaua 
Academy  of  Science  for  1895. 

*Lakor<.unty,  lHSi,ir>6. 

t  liulLi^hie.  Aciiii.  Sci.,  I[,  No.  1,  IHUl.  This  paper  included  the  flora  of  thut  portion  of 
Luke  (.'uuiity  lyiut;  north  of  the  Little  Calumet  River.  Reference  to  the  paper  in  these 
notes  will  be.by  the  initials  II.  «&.R. 
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A  persoD  interested  io  botany,  and  living  in  easy  reaching  distance  of 
this  area,  could  render  a  valuable  aid  to  science  by  preparing  a  special 
paper,  based  on  a  number  of  years  of  observation  on  the  variations, 
habitat  and  insect  visitors  of  the  different  species  of  plants  growing  on 
the  sand  covered  area  along  the  south  shore  of  Lake  Michigan. 

The  nomenclature  and  order  of  the  following  list  is  that  of  Gray's 
Manual  of  Botany,  sixth  edition. 

ANNOTATED   LIST   OF   PLANTS. 

Ranunculiui pttuuylvatiieus  L.  f.     Bristly  Crowfoot. 
Frequent  along  the  borders  of  a  marsh  near  ToUeston.     July  29.     Has 
been  noted  only  in  the  northwestern  part  of  the  State. 

Coptw  trtfolia  Salisb.     Goldthread. 

Borders  of  a  marsh  near  Calumet  River,  northwest  of  Miller's.  In 
fruit.  Recorded  from  Berry  Lake  and  Pine  Station  by  H.  <fe  R. ,  and  from 
the  **  Knobs''  in  the  "  Catalogue  of  the  Plants  of  Indiana." 

Asimina  triloba  Dunal.     Common  Pawpaw. 

The  pawpaw  was  noted  as  frequent  in  several  wooded  tracks  in  Jackson 
Township,  Porter  County,  but  not  elsewhere  in  the  area.  It  is  not  men- 
tioned by  H.  &  R. ,  being  partial  to  open  woods  in  rich  soil  and  not  growing 
in  sandy  soil  nor  in  prairie  regions. 

Sarracenia  'purpurea  L.     Pitcher  Plant.     Side-saddle  Flower. 

Common  in  a  peat  bog  on  the  Hay  ward  farm,  one  mile  east  of  Merri- 
ville,  Lake  County.  This  bog  is  noteworthy  from  the  fact  that  a  thicket 
of  white  pines  {Pimis  strobus  L  )  surrounds  it,  instead  of  the  tamarack 
(Larix  auiericajia)  f  which  one  would  expect. 

Cakile  americana  Nutt.     American  Sea-R')cket. 

North  of  Miller's  and  Dane  Park  in  the  bare  sand,  within  200  yards 
of  the  lake  margin.  Often  the  only  herb  present  on  the  area?  in  which 
it  grows. 

Hudmnia  UmierUiMa  Nutt.  Wooly  Hudsonia.  Poverty  Grass.  False 
Heather. 

Sand  ridges  north  of  Dune  Park.  Recorded  by  H.  &  R.  from  Pine 
Station,  Miller's  and  almg  the  ridge  from  ToUeston  to  Miller's.  Grows 
in  low,  densely  matted  tufts.  The  leaves  are  closely  appressed,  and  in 
late  summer  or  autumn  the  plant  resembles  a  dwarfed  evergreen. 

F/e/iheu  major  Michx.     Hairy  Pin- weed. 

Sandy  margin  of  marsh  near  ToUeston.  July  29.  Known  in  the 
State  only  from  Lake  and  St.  Joseph  counties. 

Jjediea  minor  L.     Thyme-leaved  Pin- weed. 
Border  of  marsh  north  of  Dune  Park,  September  7. 
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Hypericum  prolificum  L.     Shrubby  St.  John' 8- wort. 
Abuadant  along  bordere  of  swamps  east  of  Whiting,  within  one-fourth 
mile  of  lake  front.     In  flowering  prime  July  27. 

Vitia  labru8ca  L.     Northern  Fox  Grape. 

Frequent  on  the  sandy,  wooded  ''islands'*  of  the  Kankakee  valley. 

VUis  nipeMrii  Scheele  Sand  Grape.  Sugar  Grape. 
Grows  abundantly  on  the  top  and  sides  of  the  highest  sand  ridges  near 
Miller's  and  Dune  Park.  A  southern  form  not  before  recorded  from 
Indiana,  the  manual' range  being  *' Mo.  to  Tex.,  Tenn.  and  southern 
Penn."  The  fruit  is  larger  and  in  more  compact,  rounded  bunches  than 
either  that  of  the  frost  grape,  V.  cordifolia  Michx. ,  or  the  summer  grape, 
r.  aedivcUis  Michx.  The  leaves  are  also  smaller  and  the  vine  spreads 
over  the  ground  or  low  bushes,  instead  of  climbing  high,  even  where  trees 
or  tall  shrubs  are  present. 

Rhys  typhina  L.     Staghom  Sumach. 

Sides  of  sand  ridges  north  of  Miller's ;  scarce.  Before  recorded  from 
Gibson  and  Posey  counties. 

Rhtis  copaUina  L.     Dwarf  Sumach. 

Borders  of  marsh  north  of  Tolleston.  This  form  is  probably  more 
widely  distributed  through  the  State  than  the  above,  though  neither  is 
anywhere  near  so  common  as  R,  (jlabra  L. 

RhuA  canadensis  Marsh.     Fragrant  Sumach. 

Grows  in  dense  clumps  along  the  lake  shore,  100  yards  or  more  from 
the  margin  of  the  water,  east  of  Whiting  to  Brimson,  near  Miller's,  etc. 
Much  smaller  and  less  spreading  than  on  the  rocky  hillsides  of  Monroe 
and  Crawford  counties.  For  its  distribution  in  the  State  see  Proc.  Ind. 
Acad.  Sci.,  1896,  137. 

Pdygala  cniciata  1j.     Marsh  Milkwort. 

Common  along  the  borders  of  marshes  north  of  Dune  Park.  Recorded 
also  by  H.  &  R.  from  near  Hammond.  The  flowers  vary  from  purple  to 
pure  white. 

Baptisia  leueaiiUui  Torr.  ^  Gray.     White  False- Indigo. 
Prairies  and  borders  of  copses;  common  throughout  the  central  region 
of  both  counties. 

Lupinus  perennis  L.     Wild  Lupine. 

Crests  of  high  wooded  sand  dunes,  northeast  of  Miller's.  In  fruit 
July  28. 

Amorpha  canescens  Nutt.     Lead  Plant. 
Road  sides  in  prairie  regions;  common. 

Petahstetwm  violweus  Michx.     Violet  Prairie  Clover. 
Prairies  and  sand  dunes ;  frequent. 
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Tephrosia  viryiniana  Pers.     Goats-Rue.     Catgut. 

Dry  sandy  hillsides;  common  io  Calumet  region  north  of  Miller's,  etc. 

luespedeza  capitata  Michx.     Round-headed  Bush  Clover. 
Low  sandy  soil  north  of  Dune  Park  ;  frequent. 

Ijoihyrua  vuiritimits  Bigelow.     Beach  Pea. 

Sands  along  the  beach  of  Lake  Michigan,  east  of  Whiting;  frequent. 
In  flower  and  fruit  July  27. 

Pruntis  americana  Marshall.     Wild  Plum. 

Common  on  the  beaches  of  old  Lake  Chicago  and  on  the  sand  islands 
of  the  Kankakee  valley. 

Pruiui^  jmmila  h.     Dwarf  Cherry.     Sand  Cherry. 

Con)mon  in  clumps  along  the  sand  ridges  100  feet  or  more  from  the 
water  margin  of  Lake  Michigan  and  extending  back  one-fourth  of  a  mile 
or  more.  The  fruit  is  very  abundant,  and  when  fully  ripe  is  quite  pal- 
atable, much  more  so  than  that  of  the  next  two  species.  Specimens  bear- 
ing fruit  vary  in  height  from  two  to  six  feet. 

Prunus  pennsijlvdnica  L.  f.     Wild  Red  Cherry. 

A  tall  shrub  or  small  tree  which  occurs  sparingly  along  the  sand  ridges 
near  Brimson  and  north  of  Miller's. 

Prumui  virgiiiiana  L.     Choke  Cherry. 

Rather  frequent  along  the  sandy  margins  of  swamps  near  Tolleston,  etc. 

Spircea  salieifolia  L.     Mead  >w  Sweet. 
Common  in  low,  damp  prairies. 

Spinra  tomentosa  L.     Hardhack.     Steeple-bush. 
With  the  above,  but  much  less  common. 

PhysfKarpiis  opulifolim  Maxim.     Nine- bark. 

Swampy  woods  and  banks  of  streams  ;  frequent  north  of  Miller's,  Pine 
Station,  etc. 

PoientUla  fruticom  L.     Shrubby  Cinquefoil. 

A  siugle  clum}),  one  mile  east  of  Whiting  in  sandy  soil,  100  yards  from 
lake  shore. 

PyrvA  arbtitifolia  melayiocarpa  Michx.     Black  Chokeberry. 

Margin  of  swamp  near  Tolleston.  Leaves  larger,  smoother  beneath, 
and  more  rounded  than  in  the  typical  form.  Not  before  recorded  from 
the  State. 

Pamasda  earoliniana  Michx.     Grass  of  Parnassus. 
Low  moist  grassy  places ;  frequent.* 


'  For  range  in  State  sec  Proc.  Iiul.  Acad.  Sci.,  1896,  l.'WJ. 
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liibea  fioriduin  L'Her.     Wild  Black  Curraut. 

Frequent  on  a  sandy  wooded  ** island"  in  the  S.  E.  part  of  Lake 
C'ounty.     Not  before  recorded  in  the  State  north  of  Jefferson  County. 

HamamelU  virginiaua  L      Witch  Hazel. 

On  sides  of  wo  nled  sand  dunes  northeast  of  Miller's;  scarce. 

Lythrum  alcUum  Pursh.     Loosestrife. 

Low  damp  prairies  and  marshes;  frequent  north  of  the  Calumet. 

Ludwigia  polifcarjya  Short  and  Peter.     False  Loosestrife. 
Abundant  in  swales  near  Tolleston.     Before  recorded  from  **  Knobs," 
and  Gibson  and  Vigo  counties. 

Opmitia  rafinesipdi  Engelm.     Prickly  Pear  Cactus. 
Common  on  the  low  sand  ridges  of  the  Calumet  region,  growing  where 
nothing  else  will.     Flowers  large  and  handsome. 

Eryngium  yiiccasfoLium  Michx.  Rattlesnake  Master.  Button  Snake- 
root. 

Borders  of  damp  prairies  and  roadsides ;  frequent  south  of  the  Calumet 
in  both  counties. 

AyH8a  i^ylvaiiva  Marsh.     Black  Gum.     Sour  Gum.     Pepperidge. 
Sand    ridges  and    islands ;    also   on    north    margin  of  Cedar  Lake ; 
frequent. 

Mikania  }wand€ni<  Willd.     Climbing  Hemp-weed. 

Found  in  abundance  covering  the  button-bush  (^Cephcdajiihiui  occiden' 
talin  L.)  and  other  shrubs  growing  in  the  low  ground  50  feet  south  of  the 
wagon  bridge  across  Sandy  Hook  Creek,  five  miles  east  of  Hebron,  Porter 
County,  September  21.  Before  recorded  in  Indiana  only  from  Gibson 
County.     Manual  range — **  E.  New  Eng.  to  Ky.  and  southward.*' 

Jjiatria  scarijona  Willd.     Button  Snakeroot. 
Sand  ridges  near  Dune  Park  ;  frequent. 

Liatris  spicata  Willd.     Blazing  Star. 

Margin  of  marshes  and  damp  prairies ;  frequent. 

Solidago  ohioensU  Riddell.     Ohio  Golden-rod. 

Border  of  marsh  near  Dune  Park,  September  7.  Known  in  the  State 
only  from  Tippecanoe  and  Lake  counties. 

Axter  noviE-an^liw  L.     New  England  Aster. 

Common  along  roadsides  in  the  central  and  southern  portions  of  the 
two  counties.  One  of  the  largest  and  most  handsome  of  the  asters,  its 
numerous  violet-purple  rays  quickly  attracting  the  attention  and  admira- 
tion of  the  observer. 

jUter  upriceiin  Vent.     Silky  Aster. 

Low  sandy  soil  north  of  Dune  Park ;  scarce.     Not  mentioned  in  the 
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State  Catalogue,  and,  as  far  as  known,  not  before  definitely  recorded 
from  the  State,  though  H.  and  R.  mention  it  as  frequent,  without  accred- 
iting it  to  Indiana.     Heads  large  and  showy. 

Aster  potyphyUiis  Willd. 

Borders  of  marshes  north  of  Dune  Park ;  scarce.  Recorded  from  near 
Whiting  by  Coulter,  loc.  cit.  p.  190. 

Aster  liiiariifolius  L.     Double-bristled  Aster. 

Sandy  ridges  north  of  Miller's  and  Dune  Park.  Readily  known  by 
the  shortness  of  the  stems,  which  grow  in  clumps  from  a  woody  base, 
and  by  the  rigid  linear  leaves  and  showy  heads. 

SUphium  laeiniatum  L.     Rosin- weed.     Compass-plant. 

A  typical  prairie  plant,  yet  common  along  the  roadsides  and  on  the 
upland  prairies,  especially  in  Lake  County.  The  large,  vertical  and 
pinnately  parted,  radical  leaves  resemble  somewhat  those  of  the  sensitive 
fern,  Oiwdea  setisibilis  L.  The  upland  prairie  hay  formerly  contained 
large  numbers  of  these  plants,  which  served  the  buyer  in  distinguishing 
it  from  the  lowland  hay.  The  former  was  considered  the  more  valuable, 
and  it  is  said  that  some  farmers  were  in  the  halbit  of  harvesting  the  com- 
pass-plants and  afterwards  mixing  them  with  the  lowland  hay  in  order 
that  it  might  be  mistaken  for  that  from  the  upland,  and  so  bring  a  higher 
price. 

SUphium  terebinthhiaceum  L.     Prairie  Dock. 

In  similar  localities,  but  more  common  than  the  last  species,  and  readily 
distinguished  by  its  large,  undivided  root  leaves. 

SUphium  perfolicUum  L.     Cup  Plant. 

Sides  of  ditch  near  Dyer,  Lake  County.     Not  noted  elsewhere. 

Lepaehys  pinnata  Torr.  &  Gray. 

Roadsides  and  margins  of  prairies  in  Lake  County ;  scarce.  Leaves 
very  rough. 

Helianthus  occidsnialis  Rid  dell. 

Rather  common  in  dry  upland  prairies  and  along  sandy  ridges. 

Artemisia  caudata  Michx.     Wormwood. 

Side  of  sand  ridge  north  of  Dune  Park  ;  scarce.  September  1).  For 
the  only  previous  State  record  of  this  and  the  next  species,  see  Proc.  Ind. 
Acad.  Sci.,  1895,  p.  191. 

Artemisia  canadensis  Michx.     Hoary  Wormwood. 
North  of  Miller's  at  foot  of  sand  ridge ;  scarce.     September  8. 
Cnicus  pUcheri  Torr,     Pitcher's  Thistle. 

Sides  of  the  highest  sand  ridges  and  dunes  north  of  Miller's.  In  fruit, 
July  27.     Known  in  the  State  only  from  Lake  County. 

7 — Gbol. 
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Onicus  arvemU  Hoffm.     Canada  Thistle. 

This  well  known  pest  has  undoubtedly  gotten  a  foothold  in  northern 
Indiana,  which  will  be  troublesome  to  overcome.  Numerous  large  patches 
were  seen  along  the  railways  of  the  Calumet  region,  and  a  half  acre  or 
more  flourished  undisturbed  near  the  center  of  the  city  of  Hammond. 
Isolated  specimens  were  also  noted  near  Cedar  Lake  and  other  localities. 
It  may  be  readily  distinguished  by  its  numerous  small  heads,  which  are 
less  than  half  the  size  of  those  of  the  common  thistle ;  also  by  its  slender 
stem  and  upright  flowering  branches.  It  is  seldom  more  than  eighteen 
inches  in  height. 

Lobelia  kalmii  L.     Kalm's  Lobelia. 

Margin  of  low  grassy  pond  north  of  Miller*s,  July  27.     Frequent. 

Campanula  aparinoides  Pursh.     Marsh  Bellflower. 
Wet,  grassy  meadows ;  common.     This  and  the  preceding  species  occur, 
as  far  as  known,  only  in  the  northern  third  of  the  State. 

Oaylussacia  resinom  Torr.  &  Gray.     Black  Huckleberry. 
Common  in  the  sandy  soil  along  the  borders  of  marshes  in  the  Calumet 
region,  especially  in  Lake  County. 

Vaccinium  pennsylvanieum  Lam.     Dwarf  Blueberry. 
Common  on  the  sand  ridges  and  dunes  in  the  northern  third  of  both 
counties. 

Vacciniwn  vacUlans  Solander.     Low  Blueberry. 
Dry,  sandy  hills  north  of  Miller's ;  scarce. 

Vaccinium  corymbomm  L      Swamp  or  High  Blueberry. 

Margin  of  marshes  in  the  Calumet  region ;  common.  Grows  to  a  height 
of  six  to  eight  feet,  and  produces  the  blue  huckleberry  of  the  latter  part 
of  the  season. 

Vaccinium  niacrocarpon  Ait.     American  Cranberry. 

Noted  growing  wild  only  in  the  peat  bog  one  mile  east  of  Merriville, 
though  doubtless  occurs  in  numerous  places  in  the  swampy  area  of  the 
Calumet  region,  which  is  well  adapted  to  its  cultivation.  Much  of  the 
waste  land  of  this  area  could  be  profitably  put  to  that  use. 

Arciostaphylos  uva-um  Spreng.     Red  Bear-berry. 

Sides  of  sand  ridges  within  100  feet  of  the  lake  shore  east  of  Whiting 
and  north  of  Miller's.  In  fruit  July  28.  Occurs  only  in  the  counties 
bordering  on  Lake  Michigan. 

Gaidtheria  procumhens  L.     Creeping  Wintergreen.     Checkerbcrry. 

Abundant  around  the  borders  of  a  marsh  northeast  of  Tolleston;  also 
sparingly  near  Dune  Park.  It  has  also  been  taken  by  the  writer  at  the 
Pine  Hills,  Montgomery  County,  but  does  not  occur  in  Monroe  County, 
as  stated  in  the  catalogue  of  Indiana  plants. 
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Cassandra  calyeidata  Don.     Leather  Leaf. 

Margins  of  swamps  east  of  Whiting,  north  of  Miller's  and  near  Dane 
Park ;  frequent.  Occurs  also  abundantly  in  the  tamarack  swamps  near 
DeLong,  Marshall  County. 

Chimaphila  ttmbeUata  Nutt.     Prince's  Pine.     Pipeissewa. 

High  wooded  sand  dunes  northeast  of  Miller's ;  scarce.     In  fruit  July  28. 

Asdepias  verttcUlata  L.     Whorled  Milkweed. 

Sand  ridges  near  the  railways  east  of  Whiting ;  frequent. 

Acei'otes  viridiflora  Ell.     Green  Milkweed. 
With  the  above,  but  scarce.     In  flower  July  27. 

Sabbatia  angular  is  Pursb.     Bitter- bloom.     Rose  pink. 

Common  about  the  margins  of  low,  grassy  meadows.  One  of  the  most 
handsome  of  our  midsummer  wild  flowers.  Occurs  probably  throughout 
the  State. 

Gentiana  crinita  Froel.     Fringed  Blue  Gentian. 

Borders  of  marshes  north  of  Miller's  and  Dune  Park.  September  8 
and  9.  Occurs  in  suitable  local* ties  throughout  the  northern  half  of  the 
Stote. 

Veronica  scutellata  L.     Marsh  SpeedwelL 

Slough  north  of  Tolleston;  July  29;  scarce.  Recorded  only  from 
Steuben  and  Noble  counties. 

Gerardia  purpurea  L.     Purple  Gcrardia. 

Abundant  in  low,  damp  meadows,  both  in  the  Calumet  region  and  the 
Kankakee  Valley. 

Pedicidaris  ktnceolata  Michx.     Lanceolate-leaved  Lousewort. 
Borders  of  marshes  north  of  Dune  Park ;  scarce. 

Utricularia  vulgaris  L.     Greater  Bladderwort. 

Scarce  in  marshes  north  of  Miller's,  between  the  Calumet  and  the 
Lake  Shore  ;  July  28. 

Utricularia  cornuta  Michx.     Bladderwort 

With  the  above  but  much  more  frequent;  also  Sep.  8.  U.  gibha  L. ; 
purpurea  Walt.,  and  resupinata  Greene,  are  also  recorded  from  near 
Miller's  in  the  H.  &  R.  list,  but  no  specimens  were  seen  during  my  visit 
to  that  locality. 

Monard<i  punctata  L.     Horse  Mint. 

This  is  one  of  the  prevailing  plants  in  all  the  sandy  region  north  of  the 
Kankakee,  being  as  common  in  the  streets  and  on  the  sandy  ridges  as  is 
the  dog  fennel,  Anthemis  cotxda  DC,  in  the  central  part  of  the  State. 

Cycloloina  platypkyUum  Moquin.     Winged  Pigweed. 
Sandy  shore  of  Lake  Michigan,  east  of  Whiting  and  north  of  Dune 
Park ;  frequent.     The  first  record  for  the  State. 
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SaUola  kali  tragus  L.     Saltwort.     Russian  Thistle. 

Found  sparingly  in  loose  sand  within  100  yards  of  the  margin  of  the 
lake,  between  Whiting  and  Dune  Park.  Is  liable  to  spread  and  prove  a 
very  troublesome  weed. 

Euphorbia  coroUata  L.     Flowering  Spurge.     White  Spurge. 
One  of  the  most  common  and  characteristic  plants  of  the  sand  covered 
area  of  the  two  counties.     Noted  here  only  because  of  its  abundance. 

Myrica  aspUmfdia  Endl.     Sweet  Fern. 

Noted  just  west  of  the  station  of  Highland,  where  it  was  common  in  the 
sandy  soil  on  the  south  slope  of  Calumet  Beach.  Recorded  from  Miller's 
by  Coulter — Proc.  Ind.  Acad.  Sci.,  1895,  195.  These  are  the  only  two 
records  for  the  State. 

Betvla  populifolia  Ait.     White  Birch. 
Sand  ridges  west  of  Miller's ;  scarce. 

Betula  papyiifera  Marshall.     Paper  or  Canoe  Birch. 

More  frequent  than  the  above.  Not  found  more  than  three  miles  back 
from  the  lake,  and  not  noted  in  Porter  County.  Most  of  the  trees  close 
to  the  lake  have  been  killed  by  fire. 

.Betula  nigra  L.     River  or  Red  Birch. 

Common  along  the  banks  of  the  Ejinkakee.  Recorded  in  the  Cata- 
logue of  Indiana  Plants  only  from  Gibson  County,  but  has  been  noted 
by  the  writer  in  Martin,  Vigo,  Owen,  Jackson,  Putnam,  Marion  and 
Lake,  so  that  it  probably  occurs  throughout  the  western  two-thirds  of  the 
State. 

Betula  pumila  L.     Dwarf  Birch. 

Borders  of  swamps  north  of  Tolleston ;  common. 

Alnus  incana  Willd.     Speckled  or  Hoary  Alder. 
Banks  of  Calumet  north  of  Miller's;  frequent.     Known  in  the  State 
only  from  Lake  County. 

Salix  glaucophylla  Bebb.     Broad-leaved  Willow. 

Sand  ridges  near  the  Calumet,  north  of  Miller's;  frequent. 

Finus  baTiksiana  Lambert.     Gray  or  Northern  Scrub  Pine. 

Sand  dunes  and  ridges  within  three  miles  of  the  lake  shore,  between 
Whiting  and  Michigan  City ;  common.  Specimens  40  to  60  feet  high 
were  plentiful. 

Juniperus  communis  alpina  Gaud.     Low  Juniper. 

This  form  is  recognized  by  Britton  &  Brown*  as  a  distinct  species  un- 
der the  name  of  Junlperus  najia  Willd.  It  occurs  sparingly  north  of 
Miller's  on  the  sand  ridges,  forming  dense  circular  masses  six  to  ten  feet 


*  Illustrated  Floru,  I.,  p.  60. 


QBOLOOY  OF  LAKE  AND  POBTER  C0UNTIE8.  101 

in  diameter,  with  the  individual  Btems  about  two  feet  high  and  recurving 
or  depressed.  The  leaves  are  shorter  and  more  numerous  and  the  berries 
larger  than  those  of  the  common  J.  communu.  The  latter  is  widely  dis- 
tributed over  the  State,  while  the  one  under  consideration  is  a  northern 
and  eastern  form  not  before  recorded  from  within  its  bounds. 

Spiranthes  cemua  Richard.     Ladies  Tresses.     Screw  Stem. 
Borders  of  low  damp  meadows ;  frequent  in  the  Calumet  region. 

Habenaria  cUiaris  R.  Br.     Yellow  Fringed  Orchis. 

Frequent  about  the  borders  of  a  marsh  northeast  of  Tolleston,  July  29. 
In  a  paper  entitled  the  *' Distribution  of  the  Orchidacese  in  Indiana/'* 
Miss  A.  M.  Cunningham  gives  the  known  State  records  of  this  species  as 
St.  Joseph,  Noble  and  Steuben  counties.  I  have  found  it  in  numbers 
also  at  DeLoDg,  Marshall  County. 

On  account  of  the  lateness  of  the  season  the  above  were  the  only  two 
orchids  seen  by  me  in  the  counties,  though  H.  &  R.  record  Liparis  locsdii 
Rich.,  Aplectrum  hyemcde  Nutt.,  Corallorhiza  innata  R.  Br.,  C.  mvltiflora 
Nutt.,  Ooodyera  pttbescens  R.  Br.,  Arethiisa  bulbosa  L.,  Pogonia  pendula 
Lindl.,  Habenaria  tridentata  Hook.,  H,  vireseens  Spreng.,  H.  bra4steaia 
R.  Br.,  H.  hyperborea  R.  Br.,  H.  hookeri  Torr.,  H,  lacera  R.  Br.,  H, 
psyeodes  Gray,  and  Cypripedium  spedabile  Swartz,  from  definite  localities 
in  Lake  County,  besides  mentioning  ten  additional  species  as  being  found 
southeast  of  Chicago,  in  the  territory  covered  by  their  list,  without  giv- 
ing localities. 

Aletris  farinoaa  L.     Colic  Root.     Star  Grass. 

Sandy  soil  near  border  of  marsh  north  of  Tolleston  ;  scarce. 

Smilacina  steUata  Desf.     Star  Flowered  Solomon's  Seal. 

Very  common  on  the  **  sand  islands  "  of  the  Kankakee  Valley,  and  the 
barrens  of  the  Calumet  region.  I  have  never  met  this  species  in  central 
or  southern  Indiana,  though  I  have  studied  the  plants  of  those  regions 
for  ten  or  more  years. 

lAlium  philadelpkicum  L.     Wild  Orange-red  Lily. 

Borders  of  prairies ;  scarce.  One  specimen  north  of  Cedar  Lake,  July  11. 

Tofieldia  glutinona  Willd.     False  Asphodel. 

Margin  of  a  swale,  north  of  Miller's ;  July  28  ;  scarce.  Known  in  the 
State  only  from  Lake,  Fulton  and  Noble  counties. 

Commdvia  virginiea  L.     Virginia  Day-flower. 

Frequent  on  the  side  of  wooded  sandy  hills,  northeast  of  Miller's. 

Triglochin  maritima  L.     Arrow  Grass. 

Shallow  water  of   marshes   north   of   Miller's;   frequent,   July   28. 

Recorded  before  in  Indiana  only  from  near  East  Chicago. 


«  Proo.  Ind.  Ao»d.  Sci..  1895, 201. 
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Cypents JUicuimis  VaM.     Slender  Cypenew. 

Side  of  Band  hills  at  Dtifie  Park  ;  frequent.  Known  in  the  State  only 
from  Lake  and  Porter  counties. 

Cyperus  hmi^htoni  Torr.     Houghton's  Cyperus. 

Side  of  sand  ridge  near  Tolleston,  July  29.  The  first  record  for  the 
State,  the  manual  range  being  '^Mass.  to  Minn.,  Kan?,  and  Oregon '^ 
A  handpiome  species  with  the  plumes  two  f&et  or  more  tall,  the  spikes 
numerous  and  densly  flowered. 

Panicum  autumnale  Bosc.     Diffuse  Panicum. 

frequent  along  sides  of  the  sand  ridges  in  the  Calumet  region.  Grows 
in  dense  tufts.  The  panicle  much  branched  and  spreading,  and  of  a 
handsome  purplish  tinge.  Recorded  only  from  Lake  and  Vigo  counties, 
but  has  been  noted,  by  the  writer,  also  in  Jasper  and  Starke. 

Zizania  atpiatica  L.     Indian  Kice.     Wild  Rice. 
Shallow  water  of  marsh  north  of  Miller's ;  scarce. 

AiMmyphila  aruTidineteea  Host      Sand-Reed. 

Frequent  on  crests  of  the  higher  sand  ridges  and  dunes  aJl  along  the 
lake  shore.  The  sprkelike  paoiele  eight  to  twelve  inolies  in  length  and 
quite  hMideoiiie. 

Pkragmites  eormminis  Trio.     Reed. 

One  of  the  tallest  members  of  the  grass  family,  sometimes  reaching  a 
height  of  eighteen  feet.  Grows  in  dense  isolated  patches  in  the  sloughs 
and  swamps  of  the  Calumet  and  Kankakee  regions. 

*  *  * 

The  103  species  above  recorded  comprise  probably  lees  than  one- tenth 
of  the  flowering  pfants  of  the  two  counties,  being  only  such  as  were 
especially  noted  or  collected  as  I  passed  hurriedly  from  place  to  place. 
Higley  and  Raddin  give  definite  localities  for  about  400  additional  species 
in  Lake  County,  many  of  which  occur  nowhere  else  in  Indiana. 

There  is  no  belter  place  for  an  extended  botanical  study  of  a  limited 
area  in  the  State  than  among  the  dunes,  swamps,  peat  bogs,  prairies  and 
river  bottoms  of  this  area,  and  it  is  to  be  hoped  that  some  one  with  leisure 
and  ability  will,  before  it  is  further  modified  by  man,  make  a  complete 
and  permanent  record  of  its  flora. 
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ELEVATIONS. 

A  list  of  elevations  of  a  number  of  points  in  the  two  counties  is  here 
given.    It  has  been  compiled  from  the  following  sources: 

Gannett's  Dictionar}'  of  Altitudes;  Campbell's  Survey  of  the  Kan- 
kakee Region;  data  furnished  by  Henry  Rankin,  Ex-County  Surveyor 
of  Porter  County;  by  Geo.  Fisher,  County  Surveyor  of  Lake  County, 
and  by  Frank  Leverett.*  The  initials  "G.",  "C/*,  "R/',  "F."  and  ''L,'' 
after  the  location  refer,  respectively,  to  the  authority  cited. 

ALTITUDES   IN    LAKE   COUKIY. 

Creston,  railway— L 740  feet. 

Crown  Point,  C.  &  K.  Railway— G 702  feet. 

Crown  Point,  Court  House  yard— F 714  feet 

Crown  Point,  Panhandle  Railway  at  station— F 605  feet 

Dyer,  M.  C.  B&Uway— Q 638  feet 

Fancher  Lake,  surface  of  water  August,  1896— F 713  feet 

Griffith,  railway  crossing— G 636  feet 

Hammond.  M.  C.  Railway— G 595  feet 

Hammond,  Nickle  Plate  Railway— G 598  feet 

Hessvllle,  railway— G 623  feet 

Highland,  railway— G 617  feet 

Hobart.  P.  F.  W.  &  C.  Railway— L 622  feet 

Kanl^al^ee  River,  old  mouth  of  Eagle  Creek— L t660  feet 

Kankakee  River,  surface  of  water  at  Monon    Railway    bridge 

— C 635.7  feet 

Kankakee  Rfver,  surface  of  water  at  State  Line— C 624.3  feet 

Lake  Michigan,  mean  surface  level— G ;582  feet 

Leroy,  railway— L 683  feet 

Little  Calumet  Marsh,  sections  16  and  21  (36  north,  9  west)— L.  .505  feet. 

Liverpool,  M.  C.  Railway— G 627  feet 

Lowell,  railway— L 690  feet 

Miner's,  L.  S.  &  M.  S.  Railway— G 625  feet 

Palmer,  railway— L 733  feet 

Ross,  M.  C.  Railway— G 638  feet 

,  ScherervlUe,  raUway— L 644  feet 

Shelby,  railway  crossing— C 642  feet 

St  Johns,  railway— L 697  feet. 

Watershed,  near  head  waters  of  Eagle  Creek  and  Deep  River— L. 747  feet 

*ln  sending  his  data  Mr.  Leverett  wrote  as  follows:  "  1  send  some  elevations  which  I 
obtained  fVom  Mr.  Gannett  last  winter,  fouio  of  which  I  do  not  think  appear  in  his  ])iction- 
ary  of  Altitudes.  Some  are  slightly  different  from  the  altitudes  given  in  his  Dictionary  he- 
cause  of  a  rcriflon  which  he  has  made  in  the  liirht  of  fuller  data.  I  have  also  inserted  a 
few  aneroid  determinationi  which  1  made  in  Porter  County.  To  those  1  have  aflTixtd  the 
+  Bifn." 

tXhislerel  is  from  the  report  of  the  U.  S.  Deep  Waterways  Comuiis^^ion,  below  cited. 

♦  The  standard  low  water  elevation  of  Lake  Michigan  as  given  by  the  U.  S.  Deep  Water- 
wayii  Oommieaion  for  1896  is  579.60  feet,  and  the  high  water  elevation  is  584^^1  feet. 
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ALTITUDES  IN  PORTER  COUNTY. 

Chesterton,  L.  S.  Railway— L 659     feet. 

Chesterton,  L.  S.  Railway— R 670     feet 

Coburg,  B.  &  O.  Railway— G 786     feet 

Coburg,  B.  &  O.  Railway,  at  summit— G 795     feet 

Crest  of  Moraine  in  section  35  (36  nortlj,  6  west)— L 825  +  feet 

Crest  of  Moraine  In  section  11  (35  north,  6  west)- L 840  +  feet 

Crlssman,  railway  crossing— L 645     feet 

Flint  Lake,  surface  of  water— R 825     feet 

Fumessville,  railway— L 670     feet 

Gossett*s  Mill  Pond,  south  end;  northwest  quarter  of  section  28 

(36  north,  6  west)— L 620  jf  feet 

Hebron,  Panhandle  Railway— L 713     feet. 

Kankakee  River,  Dunn's  bridge,  surface  of  water— C 663.7  feet 

Kankakee  River,  Grand  Junction,  surface  of  water— C 660.5  feet 

Kankakee  River,  Baum's  bridge,  surface  of  water— C 659.4  feet 

Kouts,  railway  crossing— L (J87     feet. 

Liberty  Township,  east  line,  point  of  crossing  B.  &  O  Railway 

— L 687     feet 

Morgan  Prairie,  northwest  quarter  of  section  36  (35  north,  5 

west)- L 758     feet 

Old  shore  of  Lake  Chicago  Bay,  west  of  Wheeler,  northeast 

quarter  of  section  3  (35  north,  7  west)— L 640  i^^  feet 

Old  shore  of  Lake  Chicago  Bay,  southeast  quarter  of  section  28 

(36  north,  6  west)— L 650  +  feet 

Porter,  M.  C.  Railway— R 668     feet 

Salt  Creek,  crossing  of  P.  F.  W.  &  C.  Railway  bridge— L 650  _+  feet 

Sandy  Hook  Creek,  crossing  of  Panhandle  Railway— L. ...... .673     feet 

Summit,  near  center  of  section  30  (36  north,  5  west)— R 888     feet 

Valparaiso,  G.  T.  Railway— R 820     feet 

Valparaiso  Court  House  yard— R 803     feet 

Valparaiso  P.  F.  W.  &  C.  Railway  Station— L 736     feet 

Wheeler,  P.  F.  W.  &  C.  Railway— L 665     feet 

Woodvllle,  B.  &  O.  Railway— R 721     feet 

**  * 
In  the  preparation  of  the  foregoing  paper  on  the  Geology  of  Lake 
and  Porter  counties,  I  have  been  aided  by  a  number  of  persons  to 
whom  acknowledgments  are  due.  To  Mr.  Frank  Leverett,  of  Den- 
mark, Iowa,  I  am  under  special  obligations  for  the  use  of  notes  per- 
taining to  the  physiography  of  the  Calumet  region — and  for  data  used 
in  the  preparation  of  the  accompanying  map.  Rev.  T.  H.  Ball  and 
Hon.  J.  W.  Youche,  of  Crown  Point;  Mr.  A.  F.  Knotts,  of  Hammond, 
and  Mr.  Henry  Eankin,  of  Valparaiso,  also  furnished  me  much  data; 
while  Mr.  Eankin,  Herbert  Ball  of  Crown  Point,  Hon.  Jerome  Din- 
widdie  of  Hebron,  Hon.  Geo.  C.  Gregg  of  Hobart  and  E.  L.  and  Hon. 
L.  G.  Fumess  of  Fumessville  accompanied  me  for  a  portion  of  the 
time  during  my  researches  throughout  the  area,  and  aided  me  in 
securing  much  data  which  might  otherwise  have  escaped  my  attention. 


THE  CLAYS  AND  CLAY  INDUSTRIES  OF  NORTH- 
WESTERN INDIANA* 


BY   W.    8.    BLATCHLEY. 


During  the  past  five  years  the  clay  industries  of  Indiana  have  had  a 
steady  growth.  The  ever  increasing  demand  for  clay  products  for 
structural  and  road  uses  has  been  the  chief  incentive  to  this  growth. 
The  rapid  advancement  in  the  price  of  lumber,  due  to  the  disappear- 
ance of  the  forests  of  the  State,  has  led  architects  and  builders  to 
investigate  more  carefully  than  ever  before  the  advantages  of  clay 
products  for  structural  purposes.  These  investigations  have,  for  the 
most  part,  proven  satisfactory,  and  have  shown  the  unexcelled  fitness 
of  such  products  for  many  uses  to  which  stone,  wood  or  other  materials 
were  previously  put. 

As  a  proof  that  the  general  public  is  beginning  to  appreciate  this 
-fitness,  one  has  but  to  note  the  rapidly  increasing  use  of  terra  cotta 
and  pressed  brick  for  the  fronts  of  business  blocks  and  the  more 
fashionable  and  costly  private  residences;  of  hollow  brick  for  their 
partition  walls;  of  flue  linings  for  their  chinmeys;  of  clay  shingles 
for  their  roofs,  and  of  encaustic  tiles  for  their  floors  and  mantels. 
Indeed,  all  present  signs  point  to  clay — that  most  widely  distributed 
and  cheapest  resource  known  on  earth — as  the  leading  factor  in  the 
future  structures  built  by  man. 

Nor  has  the  increased  demand  for  clay  products  been  confined  to 
those  used  for  building  purposes.  The  use  of  vitrified  products,  such 
as  sewer  pipe  and  paving  brick,  and  refractory  clay  wares  such  as  fire 
brick  and  furnace  linings,  has  also  been  constantly  growing.  To 
supply  these  increased  demands  new  industries  have  sprung  up  in 
many  portions  of  Indiana,  and  new  discoveries  have  been  made  con- 
cerning the  practical  uses  of  many  deposits  of  clay  before  considered 
worthless.  Meanwhile,  constant  inquiries  for  literature  relative  to 
the  clays  of  the  State  have  been  received  at  the  office  of  the  Depart- 
ment of  Otology.  To  meet  this  demand  for  literature,  the  writer,  in 
1895,  made  a  careful  study  of  the  clay  deposits  of  the  coal-bearing 
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counties  in  southwestern  Indiana,  and  a  detailed  paper  concerning 
tliein  M'iV6  jmblishcd  in  the  Annual  Report  of  the  Department  for  1895. 

In  that  paper  it  was  shown  that  with  the  exception  of  some  of  the 
clays  used  in  making  the  better  grades  of  terra  cotta,  encaustic  tile 
and  china  ware,  Indiana  has  within  her  coal-bearing  counties  the  raw 
material  in  abundance  for  making  every  kind  of  clay  product  used 
within  her  borders.  Some  of  the  best  clay  deposits  and  the  largest 
clay  factories  of  the  State  are,  however,  located  in  the  northwestern 
counties,  and  a  portion  of  the  time  of  the  writer  during  the  field 
season  of  1897  was  spent  in  the  study  of  the  clays  of  that  region.  The 
results  of  that  study  are  incorporated  in  the  present  paper. 

It  is  difficult  to  give  an  accurate  definition  of  the  term  "clay,"  as 

commonly  used.    In  general,  the  name  is  applied  to  any  soft,  earthy 

substance  which,  when  wet,  can  be  readily  fashioned  into  any  desired 

-^  shape,  which  shape  it  will  retain  while  being  dried  or 

J;  ^  burned.  All  clays  are,  however,  not  soft.  Many  of  the 
best  clay  deposits  of  the  State  are  hard,  rock-like  sub- 
stances, which  must  be  blasted  and  ground  into  powder,  before  being 
used.  Such  clays  are  either  shales  or  fire-clays.  The  shales  are  only 
clays  which,  many  centuries  ago,  were  deposited  in  deep  water.  By 
pressure  they  have  since  become  consolidated  and  separated  into 
rather  thin  layers  or  lamiiue.  A  shale  is  therefore  only  a  hardened, 
laminated  clay.  The  fire  clays  are  the  under-clays  of  the  coal  veins. 
At  one  time  they  formed  the  soil  from  which  sprimg  the  luxuriant 
plant  growth  which  was  afterwards  changed  into  coal.  Those  plants 
removed  from  that  soil  many  of  the  elements  now  found  in  shales 
and  clays,  and  as  a  result  articles  made  from  fire-clays  are  more  re- 
fractory; i.  e.,  will  withstand  far  greiiter  heat  without  melting,  than 
will  those  made  from  shales  or  ordinary  soft  clays. 

According  to  the  chemist,  pure  clay  is  a  "hydrated  silicate  of 
alumina,"  the  formula  of  which  is  AljOe'iSiOj  \  2H,>0.  This  simply 
means  that  two  atoms  of  the  element  aluminum,  two  of  silicon  and  ' 
seven  of  oxygen  are  united  into  a  molecule  of  the  compound,  silicate 
of  alumina,  and  that  that  molecule  is  combined  with  two  molecules 
of  water,  to  form  the  clay.  Pure  clay,  with  the  above  composition,  is 
called  kaolin.  Most  clays  are,  however,  impure  and  contain  numer- 
ous other  compounds  mixed  with  their  kaolin.  The  kaolin,  called  the 
"clay  base,"  is  present  in  all  material  to  which  the  term  clay  rightfully 
belongs.    The  purer  the  clay  the  greater  the  amount  of  kaolin  which 

it  contains. 

Many  inquiries  are  made  concernijig  "aluminum  clay."  From  the 
above  it  will  be  seen  that  all  clays  contain  aluminum  in  greater  or  less 
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<}uantities.  All  clays  are,  therefore,  alumiiiuin  clays.  The  metal 
aluminum  is  not,  however,  separated  from  a  clay,  but  from  a  com- 
pound called  bauxite,  which  differs  from  a  pure  clay  in  that  its  alumi- 
num is  combined  with  oxygen  to  form  a  soluble  oxide  instead  of  witli 
silicon  and  oxygen  to  form  an  insoluble  silicate.  Bauxite  occurs  in 
Alabama,  Arkansas,  and  other  Southern  States,  but  not  in  Indiana. 

The  day  base  or  kaolida  in  all  days  had  its  origin  in  the  decomposi- 
tion of  granite  or  other  poimitive  rocks  which  contained  feldspar. 

^.  .  .  .  Granite  is  composed  of  three  minerals:  quartz,  mica  and 
rT  feldspar.  Quartz  or  silica  is  wholly  insoluble  in  rainwater 
or  ordinary  acidfi.  Mica  is  also  as  insoluble  as  quartz.  The 
f  ddspar  of  granite  is  composed  of  a  silicate  of  potash  which  is  soluble 
combined  with  a  silicate  of  alumina  which  is  insoluble,  and  this  com- 
bination  acts  as  a  cement.  Granite,  then,  may  be  regarded  as  composed 
of  particles  of  insoluble  quartz,  united  to  partides  of  insoluble  mica 
by  a  cement  called  fddspar  which  is  partially  soluble  and  partially 
insoluble. 

When  the  granite  of  the  first  crust  of  the  earth  was  exposed  for 
centuries  to  the  air  and  water,  the  oxygen  of  the  former  and  the  car- 
bonic and  other  acids  in  the  latter,  acted  in  time  upon  the  feldspar  or 
•cement.  As  the  water  percolated  through  the  granite  which  had  been 
softened  by  long  exposure  to  the  air,  the  carbonic  acid  united  with 
the  potash  of  the  feldspar  to  form  a  carbonate  of  potash  very  soluble 
in  water.  The  feldspar  or  cement  was  thus  destroyed  and  the  granite 
cnimbled.  From  it  resulted  a  mass  of  kaolin  (the  insoluble  siUcate 
of  alumina  of  the  feldspar)  mixed  with  quartz  particles  or  sand  and 
numerous  scales  of  mica.  This  resulting  kaolin  now  forms  the  clay- 
base,  or  essential  part  of  all  clays.  Besides  granite,  syenite,  gneiss 
and  other  primitive  rocks  contained  much  feldspar,  and  by  a  similar 
decomposition  as  that  noted  have  yielded  their  proportion  of  kaolin. 
The  latter  is,  therefore,  simply  one  of  the  kinds  of  matter  resulting 
from  the  decay  of  feldapathic  rocks. 

VARIETIES    OF   CLAYS. 

When  the  clay  remains  in  the  place  where  it  has  been  formed  it  is 
called  a  remdual  day,  AVhen  it  has  been  carried  by  water,  ice  or  other 
agency  to  a  new  location  and  redeposited  in  water  it  is  called  a  sedi- 
mentary eUty.  Ninety  per  cent,  of  the  clays  of  Indiana  belong  to  the 
latter  group.  Among  the  sedimentary  clays  are  the  shales,  above 
mentioned,  which  were  deposited  in  deep  water,  and  the  fire-clays, 
deposited  in  the  more  shallow  lagoons  and  swamps  in  which  the  coal 
plants  grew.    In  the  area  considered  in  the  present  paper,  all  the  clays 
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are  sedimentary  and  most  of  them  are  soft  clays,  belonging  to  one  of 
three  subdivisions:  namely,  drift  clays  or  "hard  pans;"  alluvial  clays, 
and  silty  or  marly  clays. 

The  drift  clays  or  hard  pans  are  by  far  the  more  common  clays  in 
northwestern  Indiana,  "they  form  a  very  large  percentage  of  the 
unstratified  morainic  material  or  till  which  was  dropped  where  it  now 
_  .  ^  lies  by  the  melting  of  one  or  more  of  the  great  ice  sheets 
^  or  glaciers  which  many  centuries  ago  invaded  Indiana.* 
ff  jp  Transported  and  deposited  as  they  were,  these  drift  clays 
are,  in  general,  too  impure  for  any  use  but  the  making  of 
ordinary  brick  and  drain  tile,  and  oftentimes  they  contain  too  much 
lime  even  for  this  purpose,  numerous  analyses  showing  the  presence 
of  as  high  as  40  per  cent,  of  calcareous  material.  This  is  due  to  the 
grinding  up  and  mixing  with  the  clays  much  of  the  surface  limestones 
over  which  the  glacier  passed,  as  the  erosion  of  that  epoch  not  only 
removed  and  commingled  the  previously  formed  residual  deposits,  but 
planed  away  the  country  over  a  vast  area  to  a  greater  depth  than  had 
been  reached  by  any  previous  decay.  These  eroded  limestones  and 
the  clays  with  which  they  were  mixed  were  many  of  them  ground  into 
impalpable  powder  and  deposited  before  a  subsequent  decay  could  take 
place,  so  that,  as  has  been  well  said,  "the  drift  clays  are,  many  of 
them,  rock  flour,  and  not,  as  are  the  residual  clays,  the  products  of 

rock  rot.^t 

Along  the  lowlands  and  second  bottoms  of  the  larger  streams  of 
northwestern  Indiana  are  found,  at  intervals,  very  large  deposits  of 
alluvial  clays.  These  are  sedimentary  clays  of  the  present  age.  They  owe 
their  origin  either  to  the  deposition  of  fine  particles  of  clay  in  the  eddies 
of  the  streams,  or  to  the  slow  accumulation  of  the  clayey  sediment 
.  during  the  annual  overflows  of  the  areas  which  they  now 
^.  occupy.    In  some  places  they  are  30  to  90  feet  in  thick- 

*  ness  and  remarkably  free  from  pebbles  or  coarse  impuri- 
ties of  any  kind.  They  are  usually  very  plastic  owing  to  the  presence 
of  salts  of  lime  and  iron  oxides  which  are  intimately  diffused  through 
them. 

Silty  or  marly  clays  resemble  very  closely  alluvial  clays.     They 

differ  in  that  they  were  deposited  in  bays,  lakes  or  harbors,  by  still 

instead  of  by  flowing  water.    Much  "rock  flour"  contain- 

--^,     ing  a  large  percentage  of  kaolin  was  produced  by  the 

p,  passing  of  the  glaciers  over  beds  of  shale.    This  was  held 

in  suspension  by  the  glacial  streams  and  finally  deposited 


*  For  a  more  extended  acooant  of  one  of  these  ice  sheets  see  p.  30  of  this  volume, 
t  Chamberlain,  T.  C— Sixth  Ann.  Rept.  U.  S.  Geol.  Surv.,  p.  249. 
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in  the  bays  and  lakes  of  that  epoch.  These  marly  clays  are,  in  general, 
composed  of  finer  grains,  and  are  more  usually  in  thin  layers,  separated 
by  a  coating  of  sand,  than  are  the  alluvial  clays.  They  contain  a 
greater  percentage  of  finely  disseminated  Ume  and  magnesium  car- 
bonates, and  for  that  reason  products  burned  from  them  are  usually 
cream  colored  or  whitish. 

The  beds  of  sedimentary  clay  now  found  upon  the  surface  of  Indiana 
are  very  few  of  them  identical  with  those  first  formed  after  the  decay 
of  the  primitive  crystalline  rocks.  That  igneous  force  which  some- 
where is  ever  pushing  the  bottom  of  the  sea  upward,  long  ago  raised 
the  first  shale  beds  into  dry  land.  Rain  and  frost  again  caused  their 
decay,  and  again  did  the  agency  of  flowing  water  mix  and  grind  and 
bear  thdr  particles  to  the  bottoms  of  new  seas  and  lakes.  No  one 
knows,  or  can  ever  know,  how  often  these  successive  changes  of  eleva- 
tion, disintegration,  erosion  and  deposition  have  taken  place  in  the 
ages  past;  but  the  clay-base  in  the  materials  of  our  buildings  and  road- 
ways of  to-day,  would,  if  traced  backwards,  lead  us  through  many  a 
geologic  change  to  the  granites  and  gneisses  of  the  old  archsean  times. 


PROPERTIES   OF  CLAYS. 

All  clays  suitable  for  manufacturing  purposes  possess  certain  essen- 
tial and  characteristic  properties  which  will  now  be  briefly  considered. 
The  most  important  of  these  is  plasticity.  It  is  this  property  which 
causes  clay,  when  mixed  \\ath  water,  to  become  a  tough,  pasty  mass 
p.  .  .  readily  capable  of  being  fashioned  into  any  form  by  the 
^*  hands  or  molds.  This  plasticity  is  due  to  several  causes, 
chief  among  which  is  the  presence  of  the  water  combined  with  the 
silicate  of  alumina  in  the  formation  of  the  clay.  When  the  clays  are 
once  burned  and  this  combined  water  driven  off  by  heat,  they  lose 
their  plasticity.  Brick  dust  or  burned  clay  may  be  ground  fine  and 
moistened,  but  unless  mixed  with  some  unbumed  plastic  material  the 
particles  will  not  cohere.  The  absence  of  crystals  in  the  clay-base  or 
kaolin  also  adds  greatly  to  the  plasticity  of  the  clay,  as  does  also  the 
fineness  to  which  the  grains  of  kaolin  have  been  reduced.  Clays  which 
are  mixed  in  autumn  and  'Veathered^^ — i.  e.,  exposed  to  rain  and  frost 
throughout  the  winter,  have  the  crystalline  structure  of  their  kaolin 
more  or  less  broken  up  by  alternate  freezing  and  thawing.  Their 
degree  of  fineness  is  at  the  same  time  increased,  rendering  them  more 
highly  plastic  and  therefore  more  readily  molded  into  any  desired 
shape. 
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A  second  important  property  of  clay  is  infusibility  or  refractoriness. 
Kaolin  and  the  best  grades  of  fire  clay  cannot  be  melted  in  the  highest 
T  ft  'hU'h  ^^^^  produced  by  man.  This  property  is  very  valuable,  in 
•'^^  ^'  that  it  enables  clay  to  be  formed  into  many  products  used 
in  the  structure  of  fire  proof  buildings,  and  in  furnaces  for  the  reduc- 
tion of  ores.  Most  sedimentary  clays  contain  lime,  potash,  iron  and 
other  impurities  which  weaken  the  property  of  infusibility,  and  cause 
them  to  melt  or  fuse  at  a  comparatively  low  temperature.  Such  im- 
purities are  called  "/foiasea.**  Good  grades  of  fire-clays  cannot  contain 
more  than  three  to  four  per  cent,  of  these  fluxes.  All  sedimentary 
clays  contain  a  much  higher  per  cent,  and  for  this  reason  fire  bricks, 
furnace  linings,  crucibles,  retorts,  etc.,  cannot  be  made  from  them. 
Great  care  must  be  taken  in  the  burning  of  wares  from  such  clays,  in 
order  to  prevent  the  heat  from  rising  to  or  above  that  point  where 
fusion  takes  place. 

A  third  property  of  clay  is  insolubility.  The  better  grades  of  clay 
are  not  affected  by  any  acid  or  other  chemical.  On  impure  clays, 
T  rJ  hiJ'f  ^^w®v^^>  especially  those  containing  much  lime,  carbonate 
^*  of  iron  or  allied  chemical,  muriatic  or  sulphuric  acid  will 
cause  an  effervescence  or  bubbling,  and  the  clay  will  be  in  part 
destroyed.  This  property  of  insolubility  possessed  by  the  raw  clay  is 
not  lost  in  the  burning  and  the  finished  clay  product  can  be  brought 
in  contact  with  acids  or  chemicals  without  being  impaired. 

The  fourth  and  last  property  of  clay  to  be  here  mentioned  is  that 
of  induration.  By  this  is  meant  the  power  which  it  possesses  of  hard- 
-  ,  ening  when  subjected  to  heat.     The  importance  of  this 

property  can  scarcely  be  over-estimated.  Without  it  an 
article  fashioned  from  clay  would  be  only  so  much  stiff  mud  which 
on  exposure  to  rain  or  frost  would  soon  crumble  to  dust  on  account  of 
its  porosity  and  attraction  for  moisture.  Almost  any  clay  which 
possesses  plasticity  enough  to  be  molded  into  shape  can  be  baked  and 
.thereby  made  to  become  hard,  solid,  and  stone-like  in  appearance. 


lAfPURITIBS  OF  CLAT. 


The  uses  to  which  any  clay  can  be  put  are  determined  very  largely 
by  the  impurities  which  it  contains.  Anything  other  than  the  clay- 
base  or  kaolin  may  be  considered  an  imparity.  The  impurities  most 
Commonly  found  in  clays  are  silica  or  sand,  compounds  of  iron,  lime, 
magnesia,  potash,  soda,  and  sometimes  organic  matter. 
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Of  these  the  most  common  is  silica  or  sand  in  a  free  or  uncombined 

state.    It  is  found  in  all  clays,  and  though  classed  a»  an  impiinty, 

^    ,       it  is  in  most  instances  a  necessary  constituent,  since  its 

presence  prevents  that  warping,  shrinking  and  cracking 

while  drying  which  is  sure  to  take  place  in  the  made-up  ware  when 

too  great  a  percentage  of  pure  kaolin  is  present.     Clays  which  are 

tough  and  exceedingly  plastic  are  termed  "fat  clays,"  and  to  them 

sand  is  often  added  artificially  to  lessen  the  plasticity  and  render  their 

products  more  easily  dried.    Uncombined  silica  in  moderate  quantities 

is  thus  beneficial,  since  it  preserves  the  form  at  high  temperatures. 

WTien  in  excess  it  destroys  cohesion  and  renders  the  ware  brittle  and 

weak. 

Next  to  sand,  compoimds  of  iron  are  the  most  common  and  the 

most  important  impurities  of  clays.  The  two  oxides,  ferrous  and 
ferric,  the  carbonate,  and  the  sulphide  are  the  forms  of  iron  com- 
pounds usually  occurring,  though  others  may  be  present. 

The  oxides  of  iron  have  much  to  do  with  the  colors  of  clays,  botb 

in  the  raw  and  burned  state.     Ferrous  oxide — the  more  common  of 

^  ,    the  two — is  found  in  all  drift  and  alluvial  clays,  especially 

-  ^         those  of  a  bluish  or  greenish-blue  color.    When  such  clays 

are  burned  the  ferrous  oxide  is  changed  to  a  ferric  oxide,. 

which  is  brownish  red,  and  the  wares  become  the  same  color. 

Besides  imparting  a  color  to  clay  products,  the  oxides  of  iron  act  as 
fluxes.  Especially  is  this  true  where  from  5  to  15  per  cent,  of  these 
oxides  are  present,  as  in  many  of  the  shales  and  drift  clays.  Such  clays 
fuse  at  much  lower  temperatures  than  others  which  are  similar  in 
every  respect,  except  in  the  percentage  of  iron  oxides.  The  carbonate, 
sulphide  and  sulphate  of  iron,  when  present,  also  act  as  fluxes  and  are 
liable  to  produce  a  distortion  of  the  brick  or  other  product. 

Among  the  sedimentary  surface  clays,  especially  those  treated  in  the 
present  paper,  lime  and  magnesia  are  always  present.     If  in  fine 
particles,  thoroughly  disseminated  through  the  clay,  they  only  act  as 
fluxes,  and  so  limit  the  use  of  the  clay  to  the  making  of  certain  pfo- 
-. .       *       ducts.    Lime,  however,  more  commonly  occurs  in  the  drift 
,,        .      clays  or  till,  in  the  form  of  small  srains  or  pebbles  of  the 
'    carbonate.     Unless  these  can  be  removed  or  ground  to 
powder  by  a  crusher,  the  clays  containing  them  are  practically  worth- 
less.   If  burned  with  the  clay  each  lime  pebble  loses  carbon  dioxide 
and  is  changed  from  a  carbonate  to  an  oxide  or  quick-lime.    This  has 
great  attraction  for  water,  and  when  exposed  each  pebble  absorbs 
moisture,  swells  and  bursts  off  a  piece  of  the  ware,  causing  a  defect 
or  shallow  pit  in  its  surface. 


112  REPORT  OF  STATE  GEOLOGIST. 

When  lime  and  magnesia  are  present  in  quantity  in  a  finely  divided 
state  they  combine  with  the  oxides  of  iron  and  with  some  of  the  sand 
to  form  a  light  colored  double  silicate  of  iron  and  lime.  For  this 
reason  many  of  the  alluvial  and  marly  clays  in  northwestern  Indiana — 
especially  those  near  Hobart,  Michigan  City  and  South  Bend — al- 
though rich  in  iron  oxide,  produce  whitish  or  cream  colored  instead 
of  red  products. 

Potash  and  soda  are  two  of  the  most  powerful  fluxes  found  in  clays. 

They  melt  at  a  lower  temperature  and  unite  more  readily  with  the 

clay-base  than  do  iron,  lime  or  magnesia.    Their  amount  is  not  large, 

being,  on  an  average,  but  2  to  4  per  cent.,  but  in  fusing 

power  this  is  equal  to  more  than  double  that  percentage 

«,         of  the  fluxes  above  mentioned.    If  vitrified  products,  such 

as  paving  brick  and  sewer  pipe  are  desired,  a  total  of  from 

10  to  14  per  cent,  of  all  the  fluxes  named  are  necessary  in  the  clay. 

When  the  ware  is  raised  to  a  temperature  sufficient  to  melt  the  potash, 

iron,  lime,  etc.,  these  fluxes  fuse  with  the  silica  and  give  to  the  ware 

that  dense,  tough,  non-porous  condition  characteristic  of  all  so-called 

"vitrified"  products. 

*  *  * 

On  account  of  office  work  connected  with  the  issuing  and  distribut- 
ing of  the  21st  Annual  Repoi-t,  I  was  unable  to  begin  field  investiga- 
tions in  1897  until  July  10th.  The  most  of  the  time  thereafter  was 
spent  in  gathering  data  for  the  detailed  report  on  Lake  and  Porter 
counties  which  appears  in  the  present  volume.  The  time  left  at  my 
disposal  for  studying  the  clays  of  northwestern  Indiana  was  very 
limited,  and  the  present  paper,  therefore,  deals  only  with  the  more 
important  clay  deposits  of  Benton,  Newton,  Jasper,  Starke,  Lake, 
Porter,  Laporte  and  St.  Joseph  counties. 

THE  CLAYS  AND  CLAY  INDUSTRIES  OF  BENTON  COUNTY. 

Benton  County  comprises  an  area  of  414  square  miles  of  the  most 
fertile  portion  of  northwestern  Indiana.  It  lies  on  the  western  border 
of  the  State  and  is  the  third  county  south  from  Lake  Michigan.  Its 
entire  surface  is  a  gently  rolling  prairie  broken  only  by  three  promi- 
nent morainic  ridges  which  run  in  an  easterly  and  westerly  direction 
across  its  area.  Standing  upon  one  of  these  ridges  near  the  center  of 
the  county  one  can  behold  the  undulating  prairie  spreading  away  in 
all  directions  like  the  billows  of  the  ocean.  Timbered  groves — ^island- 
like — dot  here  and  there  its  surface,  and  well  built  farm  houses  with 
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sorroimdiiig  orchards  are  seen  on  every  side.  No  finer  body  of  farm- 
ing land  exists  in  the  Mississippi  Valley  than  these  rolling  plains  of 
Benton  County. 

The  soil  is  everywhere  a  rich,  black  loam,  composed  of  the  remains 
of  plants  which  have  decayed  under  water,  and  of  silt  which  has  been 
mixed  with  them  by  slow  deposition.  For,  after  the  recession  of  the 
great  ice  sheet  which  covered  the  underlying  rocks  with  a  thick  deposit 
of  bowlder  clay,  all  these  prairies  were  covered  with  shallow  lakes, 
which  by  natural  causes  were  gradually  drained.  In  the  first  settle- 
ment of  the  county  many  of  the  prairies  were  too  wet  for  cultivation, 
and  a  number  of  marshes  which  had  not  yet  reached  the  stage  of  "wet 
prairies"  were  scattered  at  intervals  within  its  bounds.  To  properly 
drain  these  wet  regions  has  been  the  chief  problem  of  the  land  owners. 
This  ha.-  been  accomplished  by  the  construction  of  a  great  system  of 
surface  dj  tches  which  ramify  throughout  every  portion  of  the  county. 
These  ha\Q  necessitated  the  using  of  an  immense  quantity  of  drain 
tile.  The  manufacture  of  this  tile  has  been  the  chief,  and  up  to  1896, 
practically  the  only  clay  industry  in  the  coimty. 

The  clays  of  Benton  County  are  all  of  them  of  glacial  origin.  They 
lie  immediately  beneath  the  black  prairie  loam,  and  vary  in  known 
thickness  from  5  to  130  feet.  When  first  deposited  by  the  melting 
ice  these  clays  were  a  uniform  blue  in  color.  In  the  course  of  time, 
however,  the  upper  portions  of  the  clay  beds  have  been  percolated  by 
waters  containing  hiimic  acids  and  other  substances  from  the  deday- 
ing  vegetation  above.  These  have  changed  the  ferrous  or  lower  oxide 
of  iron  to  the  ferric  or  higher  oxide.  As  a  result  the  upper  5  to  20 
feet  or  more  of  the  clay,  is  now  a  brownish  yellow.  There  is  often  a 
sharp  line  of  division  between  the  yellow,  weathered  portion  and  the 
blue  or  unweathered  })art  of  the  clay.  The  latter  is  usually  the  more 
plastic  and  the  better  in  quality. 

The  best  deposit  of  clay  in  Benton  County,  so  far  as  known,  is  the 
one  at  Earl  Park,  on  the  Chicago  Division  of  the  Big  Four  Railway. 
It  has  been  worked  since  1891  by  the  Earl  Park  Elevator  and  Tile  Co., 
whose  works  are  located  about  150  yards  from  the  pit  in  the  south  part 
of  the  town.    A  section  obtained  at  the  pit  showed  as  follows: 

1.  SoU— stripped  for  working 8  inches. 

2.  Coarse-grained    yellow    clay,    with    many    small 

pebbles  *i  ^t*^t. 

3.  Fine-grained   drab   clay 8  feet. 

4.  Blue  clay— marly— fine-grained  38  feet. 

6.    Limestone   ?  ? 

8— Gbol. 
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No.  2  of  this  section  contains  little  lime,  except  what  is  in  the  peb- 
bles. It  is  more  refractory  than  the  clays  of  the  lower  strata,  but  the 
lime  and  other  pebbles  must  be  removed  or  crushed,  else  they  will 
spoil  all  wares  produced  from  it. 

The  clay  of  stratum  No.  3  is  very  similar  to  that  of  No.  4,  except 
in  color.  Its  lighter  hue  is  due  to  leaching  waters.  The  sediment  of 
which  the  two  strata  are  composed  was  probably  deposited  in  still 
water  by  a  stream  from  the  retreating  ice  sheet.  They  contain  an 
occasional  drift  pebble,  but  no  large  number  of  small  limestone  peb- 
bles as  does  the  upper  stratum.  Both  are  very  fine  grained,  effervesce 
freely  with  acids  and  are  to  be  classed  as  marly  clays.  They  probably 
contain  about  8  per  cent,  of  carbonate  of  lime  and  magnesia  in  addi- 
tion to  the  other  fluxes.  For  this  reason  vitrified  products  of  high 
quality  cannot  be  made  from  them.  Mixed  with  the  upper  clay.  No. 
2,  they  will  withstand  more  heat.  From  them  alone  can  be  made, 
however,  good  pressed  front  brick,  terra  cotta  lumber,  drain  tile  and 
ordinary  building  brick. 

The  company  operating  this  deposit  has  been  recently  reorganized 
and  have  put  in  some  good  machinery.  Before  1896  only  drain  tile 
and  ordinary  brick  had  been  made;  the  former  from  a  mixture  of  all 
the  clays,  the  latter  from  the  two  upper  strata.  They  had  used  only 
a  Pott's  disintegrator  to  separate  the  pebbles,  and  a  "Little  Wonder'* 
stiff-mud  brick  and  tile  machine.  In  that  year  they  put  in  a  9-foot 
dry  pan  for  crushing  the  clays;  a  Boyd  dry  press  for  pressed  front 
brick,  and  a  Boyd  steamer  to  moisten  the  clay  dust,  after  the  latter 
has  passed  through  two  inclined  screens.  For  dr}ang  the  stiff  mud 
brick  and  tile  they  have  four  floors,  each  60x90  feet,  heated  by  steam 
pipes,  and  for  burning  all  their  wares,  four  down-draft  kilns,  each  of 
which  liold  40,000  brick.*  Hereafter  the  making  of  pressed  front 
brick  will  be  carried  on  to  quite  an  extent.  The  color  of  these  will 
depend  upon  the  mixture  of  the  clay,  those  from  the  blue  clay  alone 
being  whitish  yellow,  and  from  the  other  clays  different  shades  of  red. 
At  the  time  of  my  visit  the  making  of  such  brick  was  yet  in  the  ex- 
perimental stage.  Too  many  different  shades  were  being  made  and 
too  large  a  percentage  were  warped.  Experience  will  doubtless  remedy 
these  defects,  and  with  a  man  who  has  a  practical  knowledge  of  clay 
manufacturing  in  charge  of  the  plant,  there  is  no  doubt  but  that  its 
future  will  be  a  success. 

At  Lochiel,  on  the  C.  I.  &  C.  Railway,  drain  tile  have  been  made 
for  a  number  of  years  by  the  Lochiel  Tile  Company.     The  material 


'^  For  further  8tatie<tical  informatiun  concerning  this  and  other  faetorioH  see  table  near 
close  of  this  paper. 
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used  is  a  stiff,  dark  colored  drift  clay  which  contains  numerous  small 
pebbles  of  lime.  It  is  rather  coarse  grained  and  resembles  the  upper 
stratum  at  Earl  Park  in  containing  too  small  an  amount  of  dis- 
seminated lime  to  effervesce  with  acids.  Six  inches  of  soil  are  stripped 
and  the  clay  used  only  to  a  depth  of  four  feet.  It  is  hauled  in  carts 
to  the  plant  and  passed  through  a  crusher  and  then  through  an  Adrian 
brick  and  tile  machine.  Experiments  in  making  pressed  brick  have 
been  tried,  but  the  brick  were  too  brittle  and  the  clay  in  general  too 
coarse.  Some  hollow  brick,  of  good  quality  for  foundation  work,  have 
been  made  at  this  place.  This  company  formerly  produced  the  second 
largest  output  of  tile  of  any  in  the  county.  Of  late  years  the  demand 
has  fallen  off  and  the  production  is  much  less.  They  have  ample  dry 
sheds  and  three  round  down-draft  kilns  of  standard  size.  If  the  clay 
be  property  crushed  a  good  grade  of  tile  can  be  made  at  Lochiel,  but 
the  qualities  of  the  clay  are  not  of  the  best  for  making  other  wares. 

Drain  tile  have  been  made  at  Fowler,  the  county  seat,  by  the 
Fowler  Tile  Works,  since  1883.  The  material  used  is  a  rather  coarse 
grained  ^Tiard  pan'^  or  "drift  clay**  very  similar  to  that  at  Lochiel, 
but  contains  a  much  smaller  number  of  lime  pebbles.  Five  feet  of 
clay  are  utilized  after  six  inches  of  soil  have  been  stripped.  This  clay 
is  passed  through  a  Potts  disintegrator  and  pug  mill,  then  made  into 
tile  on  a  Frees  brick  and  tile  machine.  The  tile  are  dried  in  sheds 
heated  with  exhaust  steam  for  about  one  week.  They  are  then  water- 
smoked  for  24  hours  and  burned  from  24  to  30  hours.  The  burning 
is  done  in  three  round  down-draft  kilns,  each  capable  of  holding 
15,000  4-inch  tiles.  The  fuel  used  here,  as  elsewhere  in  the  county, 
is  slack  coal.  The  clay  bums  red,  but  in  time  there  appears  on  many 
of  the  tile  a  whitish  efflorescence.  This  does  not  injure  the  quality 
of  the  tile. 

The  following  is  the  daily  capacity  of  the  different  sizes  of  tile  made 
en  a  Frees  brick  and  tile  machine  at  the  Fowler  Works,  and  the  price 
of  tile  at  that  place  in  1897.  Fifteen  tile  of  any  size  equal  one  rod  in 
length. 

Size.                                   Daily  Capacity.  Price. 

3%  Inch 12,000 $10.00  per  thousand. 

4  inch 10,000 12.00  per  thousand. 

5  inch 7,000 18.00  per  thousand. 

6  inch 5,000 23.00  per  thousand. 

7  inch 3,500 32.00  per  thousand. 

8  inch 3,000 40.00  per  thousand. 

10      inch 2,500 W.OO  per  thousand. 

12      inch 2,000 80.00  per  thousand. 

14  Inch 1,200 110.00  per  thousand. 

15  Inch 1,000 125.00  per  thousand. 
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The  deeper  the  clay  the  better  the  quality  for  tile-making  at  the 
Fowler  plant.  The  upper  portion  contains  less  sand  and  shrinks  more 
in  drying  than  the  lower.  A  mixture  of  clays  from  top  to  bottom  of 
the  pit  is  aimed  to  be  used,  and  the  more  thorough  the  mixture  the 
better  the  product.  By  going  deeper  it  is  more  than  probable  that  a 
finer-grained  blue  clay  will  be  found  which  can  be  made  into  terra 
cotta  lumber,  hollow  brick  and  other  products. 

Ordinary  building  brick  in  small  numbers  are  also  produced  at 
Fowler.  It  is  claimed,  however,  that,  on  account  of  being  made  on  a 
tile  machine,  they  are  compressed  too  firmly,  and  are  left  with  too 
smooth  a  surface.  As  a  consequence,  they  crack  too  easily  in  drying. 
There  is  at  Fowler,  however,  room  and  plenty  of  raw  material  for 
a  good,  ordinary  brick  factory. 

At  Oxford,  John  liawson  has  been  making  drain  tile  on  a  small  scale 
for  15  years.  On  his  tile  yard  is  a  flowing  well  60  feet  deep,  which 
pierces  the  gravel  beneath  the  blue  clay.  The  clay  for  tile  is  gotten 
from  low  ground.  Eight  inches  of  soil  are  stripped,  and  16  inches  of  a 
blackish  sedimentary  clay  wholly  free  from  lime  pebbles  are  first  taken 
out.  This  is  mixed  with  three  feet  of  underlying  yellowish  clay,  then 
passed  through  a  crusher  and  made  into  tile  on  a  Hoosier  tile  machine. 
The  tile  are  air-dried  in  sheds  and  when  burned  are  smooth,  a  bright- 
red  in  color  and  of  excellent  quality.  About  $5,000  are  invested  in 
the  enterprise  and  the  annual  output  is  valued  at  $3,500. 

At  Otterbein  tile  have  been  made  by  Wm.  Lawson  since  1891,  and  a 
factory  is  also  in  operation  on  Pine  Creek,  in  the  eastern  part  of  the 
county.  I  was  unable  to  examine  the  clays  at  these  factories,  but  it 
is  said  that  they  are  "drift  clays"  of  good  quality  for  tile-making. 

Other  tile  factories  have  been  in  operation  at  Templeton,  Wadena 
and  Boswell,  but  have  been  abandoned  in  recent  years.  The  reason 
for  this  abandonment  as  well  as  that  of  the  decreased  output  at  all 
other  factories  are  several;  chief  among  which  was  the  business  de- 
pression of  1893-6,  causing  farmers  to  stop  drainage  on  account  of  a 
lack  of  money;  the  gradually  decreasing  amount  of  lands  needing 
drainage,  and  the  selling  in  Benton  County  of  tile  from  Summitville 
and  other  points  in  the  natural  gas  field,  cheaper  than  they  could  be 
there  manufactured  at  a  living  profit. 

On  the  whole,  it  may  be  said  that  the  clay  resources  of  Benton 
County  are  inferior  in  value  to  those  of  the  counties  in  the  coal- 
bearing  area  of  Indiana,  or  of  some  of  the  counties  adjacent  to  Lake 
Michigan.  But  what  the  county  lacks  in  clays  it  far  more  than  offsets 
in  the  richness  and  productiveness  of  its  prairie  soils. 
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THE  CLAYS  AND  CLAY  INDUSTRIES  OF  NEWTON  COUNTY. 

Newton  County  comprises  400  square  miles  of  northwestern  Indi- 
ana, lying  adjacent  to  the  Illinois  line,  north  of  Benton  and  west  of 
Jasper  counties.  The  Kankakee  River  forms  its  northern  boundary 
and  drains  the  northern  half  of  its  area.  The  Iroquois  River  flows 
across  the  southern  half  of  the  county  from  east  to  west.  It  forms  the 
northern  boundary  of  that  magnificent  prairie  region  which  embraces 
the  southern  third  of  Newton  and  all  of  Benton  counties.  North  of 
the  Iroquois  are  also  some  fine  prairies  which  extend  to  the  southern 
border  of  McClellan  and  Colfax  townships. 

With  the  exception  of  about  25,000  acres,  formerly  comprising  Bea- 
ver Lake,  the  surface  of  the  four  northern  townships  of  Newton  County 
is  covered  with  loose  sand.  Up  to  the  present  this  sandy  area  has  been 
deemed  comparatively  worthless  for  agricultural  purposes,  but  the 
time  will  soon  come  when,  by  proper  cultivation,  it  will  be  made  to 
yield  handsome  returns  in  small  fruits  and  certain  vegetables.  The 
area  covered  by  Beaver  Lake  was  long  since  drained  into  the  Kankakee 
and  now  comprises  one  of  the  most  productive  regions  of  the  county. 

The  clays  of  Newton  County  are,  all  of  them,  drift  clays  or  marly 
clays.  They  were  deposited  either  by  melting  ice  or  by  the  still  water 
of  the  numerous  shallow  lakes  which  for  centuries  immediately  follow- 
ing the  glacial  period  covered  the  greater  portion  of  the  county.  In 
many  places  they  cover  the  uppermost  rocks  to  a  depth  of  120  to  140 
feet,  and  in  but  a  few  known  places  are  they  less  than  10  feet  in 
thickness.  The  northern  third  of  the  county  was  not  visited  since  it 
is  so  covered  with  sand  and  lacking  in  railway  facilities  for  transport- 
ing clay  products.  The  fine-grained  blue  clay  common  to  the  region 
will  doubtless  be  found  to  underlie  all  of  this  sandy  area  to  a  great 
depth. 

In  the  vicinity  of  Kentland  there  are  no  clay  factories,  and  no 
openings  where  the  strata  of  underlying  clay  are  exposed.  The  record 
of  the  well  in  the  public  square  shows  the  blue  glacial  clay  to  be  146 
feet  in  thickness.  At  Kent's  warehouse  it  was  80  feet,  and  on  Kent's 
farm,  two  miles  southwest  of  Kentland,  section  29  (27  north,  9  west), 
50  feet  in  thickness. 

A  brick  yard  was  for  some  time  located  on  the  north  side  of  the 
Iroquois  Eiver,  where  the  road  running  north  from  Kentland  crosses 
that  stream^  southwest  quarter  of  section  34  (28  north,  9  west).  The 
clay  is  yet  exposed  in  a  cut  by  the  roadside  to  a  depth  of  five  feet.    It 
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is  a  fine-grained,  reddish,  loamy  clay,  free  from  pebbles  and  lime,  and 
will  withstand  much  heat  when  burned.  It  should  make  excellent 
ordinary  brick,  but  is  not  suited  for  drain  tile  on  account  of  the  large 
amount  of  free  silica  which  it  contains. 

At  Morocco,  in  the  south  half  of  section  21  (29  north,  9  west),  Dar- 
roch  Bros,  have  been  operating  a  brick  and  tile  yard  for  four  years. 
The  firm  have  fheir  plant  verj'  well  fitted  with  machinery,  but  are 
unfortunate  in  the  selection  of  tlieir  clay.  Seven  inches  of  soil  is 
stripped  and  three  f^et  of  brownish  drift  clay  is  utilized.  It  is  very 
full  of  lime  pebbles,  and  for  that  reason  the  tile  and  brick  are  of  poor 
quality.  One  hundred  yards  north  of  their  plant  the  blue  clay  comes 
within  five  feet  of  the  surface  and  will  make  much  better  tile,  but 
they  will  be  yellowish-white  in  color.  Two  well  sections  at  Morocco 
show  this  blue  clay  to  be  113  and  120  feet  in  thickness,  very  fine- 
grained and  very  plastic. 

A  much  better  clay  for  tile  and  brick-making  occurs  at  Beaver  City, 
and  has  been  worked  by  M.  E.  Handley  since  1893.  The  section  at 
the  pit  is  as  follows: 

1.  Soil— stripped %  foot. 

2.  Yellowish  sandy  clay 3%  feet 

3.  Tough,  bluish  clay 4%  feet. 

Wares  made  from  the  above  yellowish  clay  air  crack  in  drying, 
especially  if  exposed  to  the  wind.  When  the  yellow  clay  is  mixed  with 
the  blue  this  is  prevented.  The  blue  clay  has  been  proven  by  a  bore 
to  be  140  feet  in  thickness.  But  little  trouble  is  had  with  lime  peb- 
bles, as  comparatively  few  are  present.  The  clay  is  thoroughly  moists 
ened,  pugged  and  crushed  }>efore  entering  the  machine.  The  mixture 
bums  red,  and  the  owner  claims  that  red  tile  sell  much  better  than 
white,  as  they  stand  freezing  better.  Tile  from  3^  to  12  inches  in  size 
are  made  and  more  were  sold  in  1897  than  any  year  since  the  factory 
was  started.  The  brick  made  arc  of  fair  quality  and  bring  $8.00  per 
thousand  at  the  yard,  but  the  local  demand  is  small. 

At  iMt.  A}T,  on  the  La  Crosse  Branch  of  the  C.  &  E.  I.  Railway, 
a  grayish-blue  clay  comes  close  to  the  surface  in  a  marshy  field  in  the 
eastern  outskiri*  of  the  town,  and  is  worked  into  brick  and  clay  by 
Stucker  &  Coovert.  It  is  fine-grained  and  tough,  but  contains  occa- 
sional botryoidal  masses  of  pure  amorphous  carbonate  of  lime  the 
size  of  a  marble  or  smaller.  No  true  pebbles  of  lime  are  found  in  the 
clay  and  a  similar  occurrence  of  amorphous  lime  -was  noted  nowhere 
else  in  noTthwed;em  Indiana.  The  clay  itself  possesses  scarcely  enongh 
lime  in  its  composition  to  cause  an  effervescence  with  ficids,  and  bums 
a  bright  red.    Four  to  six  feet  of  rt  are  used,  the  deeper  portions  hum- 
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ing  to  wares  of  a  lighter  color.  About  25  kilns  of  a  good  quality  of 
tile  are  made  at  ihis  facton*  besides  enough  brick  to  supply  the  local 
demand.  If  the  lime  above  mentioned  was  absent,  the  clay  would 
be  of  most  excellent  quality  for  drain  tile,  flue  linings  and  fire- 
proofing. 

The  J.  H.  Haynes  Company,  of  Brook,  have  the  largest  and  best- 
equipped  clay  factory  in  Xewton  County.  Their  clays  are  also  excel- 
lently suited  for  the  wares  which  they  are  making.  A  section  at  their 
pit,  northwest  quarter  of  section  W  (28  north,  8  west),  showed  as 
follows: 

1.  Black  sou  1  foot. 

2.  YeUowlsh  loamy   clay 2  feet. 

3.  Grayish  or  drab,  marly  <Iay 3  to  G  feet. 

4.  Tough  blue  marly  clay 2  to  5  feet. 

6.  Gravel  and  sand ?    ? 

The  entire  deposit  was  evidently  laid  down  in  still  water  instead  of 
being  dropped  by  melting  ice.  As  a  consequence  but  little  trouble  is 
experienced  with  lime  pebbles.  From  a  portion  of  the  soil  and  the 
loamy  clay — No.  2 — ordinary  red  brick  and  drain  tile  were  made  for 
a  number  of  years.  In  1895  the  company  begun  to  utilize  the  upper 
marly  clay — No.  3 — in  making  terra  cotta  lumber  for  the  Chicago 
market.  This  clay  is  a  silt,  the  lower  part  of  the  stratum  being  in  thin 
layers  with  a  coating  of  sand  between  them.  An  incomplete  analysis 
shows  that  it  contains  about  10  per  cent,  of  magnesium  and  lime 
carbonates.  In  the  making  of  terra  cotta  lumber  three  parts  of  clay 
are  mixed  with  one  part  of  sawdust.  The  mixture  is  passed  through 
a  pugmill  and  crushed,  and  then  through  an  Adrian  tile  machine 
fitted  with  dies  of  the  proper  pattern  for  the  product  desired.  The 
so-called  lumber  is  in  reality  a  hollow  l)rick,  12x12  inches  square  and 
3,  4  or  6  inches  thick.  The  walls  are  three-fourths  of  an  inch  tbiek 
and  the  hollow  portion  has  two  partitions  to  give  the  structure  addi- 
tional strength.  At  the  present  time  the  brick  are  dried  in  sheds  for 
six  to  eight  days,  but  a  tunnel  dryer  will  soon  be  constructed.  After 
drying  they  are  burned  for  36  hours,  and,  the  sawdust  being  consumed, 
leaves  the  product  very  light  and  porous,  but  at  the  same  time  strong 
enough  for  all  purposes  for  which  it  is  used. 

On  account  of  the  porosity,  this  "clay  lumber''  can  be  readily  sawed 
to  any  desired  shape,  and  a  nail  can  be  driven  into  it  with  as  much  ease 
aa  into  a  pine  board.  It  is  used  mainly  for  partition  walls  in  fire-proof 
buildings,  and  is  rapidly  taking  the  place  of  ordinary  brick  and  solid 
fire-proofing  for  that  purpose.  Its  advantages  over  the  latter  are 
obvious.    On  account  of  a  grooved  outer  surface,  plaster  is  spread  over 
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it  without  the  use  of  intervening  laths.  Any  wood  finish  can  be  nailed 
directly  to  it;  while  with  a  saw  or  trowel  it  can  be  quickly  cut  into  any 
desired  shape.    Its  weight  is  as  follows: 

3  inch 13,500  lbs.  per  1,000  square  feet 

4  inch 15,000  lbs.  per  1,000  square  feet. 

6  inch 20,000  lbs.  per  1,000  square  feet. 

The  prices  at  which  it  was  sold  in  1896  were  $27.50,  $30.00  and 
$35.00,  respectively  for  the  sizes  made,  delivered  in  Chicago. 

From  the  blue  clay,  No.  4  of  the  section,  flue  linings,  solid  fire- 
proofing,  furring  brick  and  foundation  brick  are  made.  This  clay,  as 
well  as  No.  3,  burn  to  a  cream  color  on  account  of  the  large  percentage 
of  lime  which  they  contain.  With  a  better  system  of  drying  their 
wares,  and  with  a  few  additional  kilns,  this  company  will  have  their 
plant  in  excellent  condition  to  meet  almost  any  demand.  Their  trade 
is  constantly  increasing,  as  they  aim  to  make  all  their  products  of  the 
best  possible  quality  and  sell  them  at  reasonable  prices. 

The  Goodland  Tile  Company  has  been  making  brick  and  tile  at 
Goodland,  in  the  southeast  comer  of  Newton  County,  for  12  years. 
The  clay  which  is  mostly  used  is  peculiar  for  this  region  of  the  State, 
in  that  it  is  a  pinkish-red  in  color.  It  resembles  closely  the  clay  of  the 
same  color  found  near  Freedom,  Owen  County,*  which  is  quite  largely 
used  in  the  making  of  encaustic  tile  and  terra  cotta.  Both  are  very 
fine-grained,  free  from  grit  and  pebbles,  and  exceedingly  tough  and 
plastic.  The  clay  at  Goodland  eifervesces  rather  freely  with  muriatic 
acid,  showing  that  it  contains  several  per  cent,  of  lime  carbonate,  while 
on  that  from  Owen  County  acid  has  no  effect.  The  latter  is,  therefore, 
much  the  more  refractory. 

The  section  at  the  clay  pit  at  Goodland  was  as  follows: 

1.  Sou  1  foot. 

*2.  Grayish  pebbly  hard  pan  or  drift  clay 2  to    3^^  feet 

3.  Pink  clay   4  to  10      feet 

4.  Blue  clay  merging  into  shale 5  to    8     feet 

The  pink  clay  covers  a  large  area  southeast  of  Goodland,  southwest 
quarter  of  section  25  (27  north,  8  west),  on  the  land  of  W.  J.  Stewart. 
Burned  by  itself,  it  produces  ware  of  a  dark-red  color.  Mixed  with  the 
overlying  grayish  clay,  it  bums  brown.  Drain  tile  made  from  it  are 
very  hard  and  ring  when  struck,  as  though  composed  of  iron.  On 
account  of  its  tough,  plastic  condition  it  is  apt  to  twist  and  shrink 
under  the  influence  of  great  heat.    It  must  be  thoroughly  moistened 
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in  a  pug  mill,  as  it  is  too  tough  to  work  dry.  When  properly  tem- 
pered or  weathered  it  does  not  air-crack  in  drying.  It  possesses  all 
the  properties  of  an  excellent  modeling  clay,  and  is  of  too  high  a 
grade  to  be  used  only  for  brick  and  drain  tile,  as  it  is  at  present. 

The  Goodland  Company  have  a  very  well  equipped  plant,  but  in 
the  past  have  made  many  poor  tile  from  the  upper  pebbly  clay,  and 
have  thousands  of  them  on  their  yard.  Besides  drain  tile  and  ordinary 
brick,  they  make  solid  fire-proofing,  hollow  brick  and  foundation  brick. 
Of  ordinary  brick  their  output  is  only  about  100,000  per  year,  which 
they  sell  for  $8.00  per  thousand  at  the  yard.  In  1896  they  made  55 
kilns  of  drain  tile,  but  in  1897  the  long  strike  among  the  coal  miners 
shortened  their  season  and  they  produced  less  than  half  as  many. 

From  what  has  been  stated  it  will  be  seen  that  the  clays  of  Newton 
County  are  more  varied  in  character  and  of  better  average  grade  than 
those  of  Benton.  Good  deposits  of  marly  clay,  suitable  for  terra  cotta 
lumber,  doubtless  occur  along  the  Iroquois  Eiver,  east  and  west  of 
Brook.  Three  railways  pass  through  the  county  and  its  proximity 
to  the  coal  fields  of  both  Indiana  and  Illinois  renders  cheap  fuel  a 
certainty.  There  is  no  reason  why  larger  clay  industries  should  not 
start  up  and  flourish,  especially  at  Goodland  and  Brook. 


THE  CLAYS  AND  CLAY  INDUSTRIES  OF  .JASPER  COUNTY. 

Jasper  County  lies  east  of  Newton  and  south  of  the  Kankakee  Eiver, 
which  forms  its  northern  boundary.  The  Iroquois  Eiver,  with  its 
tributaries,  Pickamink  Eiver  and  Carpenter^s  Creek,  drains  about 
three-fourths  of  its  area.  The  county  contains  550  square  miles  of 
surface,  which  is  very  diversified  in  character.  The  northern  half  is, 
for  the  most  part,  sandy,  with  intervening  low  prairies,  marshes,  and 
ridges  and  knolls  covered  with  scrub  oak  timber. 

The  marshes  and  wet  prairies,  when  drained,  produce  excellent 
crops,  and  comprise  the  best  land  in  this  section  of  the  county.  In 
Barkley,  Gillam  and  Walker  townships  is  one  tract  of  33,000  acres, 
owned  by  Benjamin  J.  Gifford,  of  Kankakee,  Illinois,  a  large  portion 
of  which  has  been  drained  since  1893.  On  it  are  now  more  than  one 
hundred  dwellings,  with  good  outbuildings  and  young  orchards.  Im- 
mense crops  of  oats  and  com  are  produced  and  a  thriving  fanning  com- 
munity now  exists  where,  but  a  few  years  ago,  only  the  wild  duck  and 
the  muskrat  fiourished.  The  southwestern  part  of  the  county  is  a 
gently  rolling  prairie  of  black  loamy  soil. 

The  clays  of  Jasper  County  are  the  characteristic  drift  and  marly 
clays  of  northwestern  Indiana.    The  best  grade  of  clay  noted  is  located 
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one  and  one-half  miles  north  of  Rensselaer,  in  section  7  (29  north, 
C  west),  and  is  utilized  for  drain  tile  by  A.  E.  &  H.  A.  Alter.  A  promi- 
nent ridge  rises  30  or  more  feet  above  the  plain  on  which  Rensselaer 
stands,  passes  east  and  west  through  this  and  adjoiniTig  sections  and 
contains  the  deposit  of  clay.  At  the  pit  near  the  summit  of  this  ridge, 
the  section  exposed  was  as  follows: 

1.  Soil 8     Inches. 

2.  Yellow  clay  with  occasional  pebbles 3^^  feet. 

3.  Grayish  blue  clay 10     feet. 

A  well  close  to  the  pit  pierced  the  blue  clay  to  a  depth  of  126  feet 
before  striking  a  water  supply  in  gravel.  In  the  making  of  tile  but  a 
few  inches  containingtheroots  of  grass  are  stripped,  and  the  clay  from 
top  to  bottom  of  the  pit  is  mixed,  in  the  proportion  in  which  it  occurs. 
This  mixture  is  soaked  for  a  day  or  two  and  then  passed  through  a 
Potts  disintegrator  and  made  into  tile  on  a  New  Departure  machine. 
The  mixture  bums  pinkish  on  account  of  the  presence  of  the  top 
stratum.    By  itself  the  lower  stratum  burns  to  a  cream  color. 

The  grayish  blue  clay  is  very  hard  and  has  to  be  dug  with  a  pick,  as 
a  spade  will  not  penetrate  it.  It  is  fine-grained  and  very  stiff  and 
tenacious.  It  makes  a  firm,  smooth  tile  of  excellent  quality,  for  which 
the  demand  has  lately  been  greater  than  the  supply.  With  proper 
weathering  and  tempering  it  could  be  made  into  hollow  brick,  flue 
linings,  fire-proofing  and  many  similar  products,  but  contains  too  high 
a  percentage  of  fluxes  for  paving  brick,  sewer  pipe  or  other  vitrified 
wares.  Tlie  deposit  of  this  clay  comes  close  to  the  surface  over  several 
sections,  both  east  and  west  of  the  point  where  it  is  worked  an<i  its 
quality  is  such  ^s  to  merit  a  more  extended  use. 

On  the  land  of  Jolm  T.  Randall,  near  the  postoffice  of  Pleasant 
Grove,  10  miles  northeast  of  Kensselaer,  drain  tile  has  been  made  for 
11  years.  The  material  used  is  the  ordinarv  fine-grained  blue  clay, 
mixed  with  about  one  foot  of  black  soil  and  two  feet  of  red  clay.  The 
blue  clay  at  this  point  is  50  feet  in  thickness.  Wares  made  of  it  alone 
air-crack  in  drying.  Many  unburned  tile  which  had  been  exposed  to 
a  strong  wind  and  had  cracked  were  scattered  about  the  yard.  Some 
trouble  is  also  experienced  with  lime  pebbles  in  the  red  clay.  About 
50  kilns  are  burned  each  year.  The  tile  are  not  nested  when  set  in  the 
kiln,  and  for  ihat  reason  the  average  value  of  the  kiln  is  but  about 
$90.00.  Wood  is  used  for  fuel  at  a  cost  of  about  $2.00  per  cord.  The 
owner  claimed  that  below  the  depth  exposed  the  blue  clay  became  of 
the  same  cliaracter  as  that  north  of  Rensselaer. 
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CiOod  day  for  drain  tile,  fire-proofing,  etc.,  also  occnrs  on  the  land 
of  John  Englidiy  northeast  quarter  of  section  9  (29  north,  6  west),  and 
on  that  of  Murray  Broe.,  northeast  qnarter  of  section  10  (29  north,  6 
west). 

Just  west  of  Eensselaer,  on  the  north  half  of  section  25  (29  north, 
7  west),  John  KohJer  1:  Son  hare  been  maldntr  brick  and  tile  for  11 
years.    The  section  exposed  at  their  clay  pit  is  as  follows: 

1.  SoU  and  surface  clay 1^^  feet. 

2.  Tough,  plastic  bluish  clay 4  feet. 

3.  Bluish  pebbly  clay IV2  feet. 

4.  Bluish  clay  free  from  pebbles 8      to  10  feet. 

Stratum  No.  1  is  used  for  making  brick  and  Xo.  2  for  tile.  Several 
kilns  of  brick  were  at  one  time  made  from  the  pebbly  clay.  Xo.  3. 
The  lime  in  these  caused  them  to  crumble  badly  and  gave  the  brick 
from  this  yard  a  poor  reputation,  causing  the  local  trade  to  go  else- 
where for  its  supply.  More  care  is  now  taken  to  avoid  the  use  of  this 
stratnin,  and  the  brick  on  the  yard  were  of  good  quality,  but  were 
bringing  but  $4.75  per  thousand,  delivered  in  Rensselaer.   . 

Were  it  not  for  the  heavy  stripping  the  lower  stratum,  Xo.  4,  would 
be  uaed  for  brick.  It  has  been  tested  and  forms  a  very  hard,  whitish 
product.  Clays  of  the  same  quality  as  those  of  this  yard  occur  close  to 
the  surface  over  an  area  of  one  and  one- fourth  miles  long  and  one-half 
mile  wide  west  of  Rensselaer. 

On  the  land  of  Dr.  W.  W.  Hartsell,  two  miles  west  and  one  mile 
south  of  Rensselaer,  a  well  section  showed  4  feet  of  soil  and  loam  and 
30  feet  of  clay;  the  latter  being  very  sticky,  fine-grained  and  free  from 
grit  or  pebble.  Just  as  it  comes  from  the  bed  it  can  be  formed  by  the 
hands  into  shallow  vessels  which  ^ill  hold  water  until  it  evaporates. 
It  can  be  burned  into  solid  fire-proofing,  fine  linings,  foundation  brick, 
etc.;  but  wiD  probably  need  some  tempering  with  sand  on  account  of 
its  great  tenaciousness. 

A  similar  clay  to  that  on  the  Hartsell  farm  is  exposed  in  a  large 
dredged  ditch  in  Milroy  Township.  This  ditch  is  a  mile  in  length, 
extending  from  the  center  of  section  10  to  the  center  of  section  15 
(28  north,  6  west).  The  upper  portion  of  the  clay  lies  from  two  to 
four  feet  below  the  surface,  but  its  thickness  has  never  been  ascer- 
tained. When  damp  it  can  be  cut  into  ribbon  as  thin  as  a  knife  blade 
and  a  yard  long.  When  dry  it  is  xery  hard  and  tough.  It  is  probably 
too  far  distant  from  a  railwav  for  utilization. 

At  Remington,  on  the  P.,  C.  &  St.  L.  Railway,  near  the  southern 
edge  of  the  county,  a  tough  blue  clay  is  made  into  tile  by  Samuel  Bow- 
man.   It  lies  immediately  below  eight  inches  of  soil,  part  of  which  is 
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mixed  with  it  when  used.  It  contains  numerous  pebbles  which  must 
be  crushed,  or  thrown  out  by  a  disintegrator,  but  otherwise  is  well 
suited  for  tile-making.  Enough  ordinary  brick  are  made  to  supply 
the  local  demand. 

This  comprises  all  the  exposures  of  clay  which  I  was  enabled  to  visit 
in  Jasper  County.  The  blue  clay  which  is  the  more  common  probably 
underlies  the  entire  county,  but  only  in  the  vicinity  of  Rensselaer  was 
it  found  of  a  quality  suitable  for  making  other  wares  than  drain  tile. 


THE  CLAYS  OF  STARKE  COUNTY. 

Starke  County  lies  east  of  Jasper,  in  the  second  tier  of  counties 
south  of  Michigan,  and  in  the  third  east  of  Illinois.  Its  eastern  border 
is  18  miles  and  its  southern  border  24  miles  in  length.  Nine  miles 
west  of  its  northeastern  comer  the  Kankakee  River  intervenes  be- 
tween it  and  Laporte  County,  and,  flowing  southwesterly,  forms  the 
remainder -of  the  northern  and  all  but  five  miles  of  the  western 
boundary.  Yellow  River,  flowing  west  through  the  center  of  the 
county,  and  Bogus  River  and  Pine  Creek,  north  through  the  south- 
western fourth,  empty  into  the  Kankakee.  Bass  Lake,  formerly  known 
as  Cedar  Lake,  lies  in  the  southeastern  part  and  is  3x1  J  miles  in  area, 
with  an  average  depth  of  about  20  feet. 

The  count v  has  an  area  of  306  square  miles,  the  surface  of  which 
is  diversified  by  marsh,  wet  prairie,  dry  prairie  and  sand  ridge,  the 
latter  predominating.  More  than  half  of  the  area  is  covered  to  a  depth 
of  2  to  15  feet  by  the  fine-grained  bufi'  sand  so  characteristic  of  all 
the  region  adjacent  to  the  Kankakee  on  the  south.  Experience  has 
proven  that  this  sandy  soil,  if  properly  cultivated,  will  produce  ex- 
cellent melons,  sugar  beets,  berries,  grapes,  etc.  Where  ploughed 
deep  and  fertilized  it  also  yields  good  crops  of  com,  oats  and  potatoes. 
Within  the  past  ten  years  colonies  of  frugal,  industrious  Germans  and 
Swedes  have  bought  at  a  low  price  large  areas  of  this  once  despised 
land  and  are  making  a  good  living  from  it.  They  utilize  all  fertilizers 
produced  on  the  farm;  they  haul  muck  from  the  lowlands  and  mix 
it  with  the  sand;  they  plough  deeply  each  season;  and  by  these  means 
and  others  are  proving  the  land  of  far  greater  productive  power  than 
it  was  ever  believed  to  be. 

Many  thousand  acres  of  the  marsh  land  in  the  northern  half  of  the 
county  have  been  recently  drained,  and  where  a  few  years  ago  the 
waters  were  waist-deep  the  year  round  bountiful  crops  of  corn  are  now 
produced.    That  the  county  is  rapidly  coming  to  the  front  agricultu- 
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rally  is  proYen  by  the  growth  of  Knox,  the  county  seat,  where  several 
fine  business  blocks  were  erected  in  1897,  and  where  a  $90,000  court 
house  will  be  finished  next  year. 

Beneath  the  sand,  the  prairie  sod  and  the  marsh  bottoms  of  Starke 
County  there  is  everywhere  the  fine-grained,  ash-blue  bowlder  clay 
which  covers  the  entire  area  of  northwestern  Indiana.  In  many  places 
this  comes  close  to  the  surface,  yet  there  is  not  at  the  present  time 
a  brick  yard,  tile  factory  or  clay  industry  of  any  kind  within  the 
boimds  of  the  county.  Several  brick  factories  have  been  started  in  the 
past,  but  always  by  some  one  inexperienced  in  clay-working  and  usu- 
ally without  capital.  As  a  result,  they  were  failures,  and,  after  a  few 
kilns  were  burned,  they  were  abandoned. 

One  of  these  factories  was  located  in  section  5  (32  north,  2  west), 
one  and  three-fourths  miles  east  of  Toto,  a  station  on  the  "Three  F' 
Railway.    A  record  of  the  well  on  the  former  yard  is  as  follows: 

1.  Sand    2  feet. 

2.  YeUow  clay  4  feet 

3.  Blue  clay  38  feet 

4.  Sand 8  feet 

5.  Blue  clay  23  feet 

6.  Sand   5  feet 

A  plentiful  supply  of  water  was  obtained  in  the  third  stratum  of 
sand. 

The  clay  used  was  that  from  stratum  No.  2,  mixed  with  a  foot  or 
two  of  that  from  No.  3.  It  contains  quite  a  percentage  of  dissemi- 
nated carbonate  of  lime,  but  no  lime  pebbles.  The  mixture  bums 
red,  and,  from  samples  of  brick  and  tile  left  on  the  yard,  produced 
wares  of  good  quality.  Wood,  costing  but  $1.25  per  cord,  was  used 
for  fuel,  and  the  brick  were  sold  at  the  yard  for  $6.00  per  thousand. 
They  were  made  on  a  Penfield  brick  and  tile  machine,  which  is  still 
in  the  abandoned  shed,  and  dried  in  an  open  yard.  The  parties 
claimed  that  the  location  was  too  distant  from  Ejiox,  about  five  miles 
to  the  northeast,  where  the  brick  were  mostly  sold,  and  that  the  de- 
mand was  too  limited  to  continue  the  business. 

On  the  land  of  Isaac  R.  Bascom,  northeast  quarter  of  section  1  (32 
north,  3  west),  one-third  of  a  mile  west  of  Toto,  a  reddish  yellow  clay 
comes  to  the  surface  near  the  right  of  way  of  the  "Three  I"  railway. 
This  clay  has  been  proven  by  tests  in  three  factories  to  be  well  fitted 
for  the  making  of  brick  and  tile.  It  contains  some  pebbles,  and  a 
disintegrator  and  crusher  would  have  to  be  used.  This  location  is 
probably  the  best  in  the  county  for  a  clay  factory  for  brick  and  tile, 
as  a  switch  could  be  put  into  the  plant  with  but  little  expense.  Water 
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in  abundance  can  be  obtained  at  all  seasons  from  the  Bass  Lake  outlet, 
which  passes  through  the  deposit.  A  factory  started  at  this  place  could 
supply  at  a  low  rate  all  the  brick  needed  in  the  towns  of  Starke 
County  along  the  "Three  I"  railway,  and  at  the  same  time  the  con- 
stantly increasing  local  demand  for  tile  among  the  farmers.  At  pres- 
ent these  clay  products  are  shipped  into  both  Knox  and  North  Judson 
from  other  counties. 

Three  miles  south  of  Knox,  on  the  land  of  John  Lindstrand,  north- 
west quarter  of  section  3  (32  north,  2  west),  is  also  a  deposit  of  clay 
suitable  for  brick  and  tile.  It  covers  40  or  more  acres  and  comes  to 
within  less  than  a  foot  of  the  surface. 

On  the  line  between  Marshall  and  Starke  counties,  section  36  (33 
north,  1  west),  a  brick  and  tile  factory  was  in  operation  for  a  number 
of  years,  but  has  been  recently  abandoned  on  account  of  its  distance 
from  a  town  of  any  size.  I  did  not  visit  this  point,  but  was  informed 
that  the  wares  made  gave  good  satisfaction  wherever  used. 

Nine  miles  west  of  Knox,  on  the  land  of  Fred.  Surma,  northeast 
quarter  of  section  33  (33  north,  3  west),  a  number  of  kilns  of  brick 
have  been  burned  to  supply  a  local  demand,  but  no  permanent  factory 
has  been  started.  Just  across  Yellow  River,  one-third  of  a  mile  north 
of  the  Court  House  at  Knox,  several  kilns  were  also  made  a  number  of 
years  ago,  but  the  clay  is  of  poor  quality  and  in  no  place  more  than 
two  feet  in  thickness,  and  overlies  a  bed  of  sand.  It  was  used  only 
because  no  better  deposit  was  thought  to  occur  in  the  county. 

These  constitute  all  the  points,  as  far  as  could  be  ascertained,  at 
which  clay  suitable  for  brick  or  tile  comes  close  to  the  surface  in 
Starke  County.  By  stripping  the  sand  the  blue  clay  will  be  every- 
where found,  but  ordinary  brick  have  not  as  yet  been  made  from  it. 
Custom  has  established  the  idea  that  brick  and  tile  should  be  of  a  red 
color,  and  since  the  blue  clay  bums  yellow,  it  is  wrongly  considered 
to  be  useless  for  such  wares.  At  any  one  of  two  or  three  of  the  points 
mentioned  a  man  with  a  practical  knowledge  of  clay  working  and 
possessed  of  energy  could  establish  a  combined  brick  and  tile  factory 
on  a  paying  basis,  since  a  county  which  is  advancing  as  rapidly  as 
Starke  should  by  all  means  support  at  least  one  such  factory  within 
her  bounds. 

TIIK  CLAYS  AND  CLAY  INDl'STRIRS  OF  LAKK  COUNTY. 

The  location  and  leading  surface  features  of  Lake  and  Porter  coun- 
ties are  given  in  another  paper  in  the  present  volume,  hence  they 
are  not  treated  in  this  connection.  The  clays  of  the  county  which 
come  close  enough  to  the  surface  for  utilization  are  of  two  kinds. 
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drift  clays  and  silty  or  marly  clays.  The  drift  clays  are  utilized  at 
Lowell  and  Crown  Point  in  the  making  of  brick  and  drain  tile,  and 
the  silty  clays,  at  Hobart,  .on  an  extensive  scale,  in  the  making  of 
terra  cotta  lumber,  flue  lining,  fire-proofing  and  ordinary  and  pressed 
front  brick. 

At  Lowell  the  clay  factory  has  been  operated  by  P.  D.  Clark  for  13 
years.  The  amount  invested  is  but  $5,000  and  the  value  of  the  annual 
output  is  about  the  same,  equally  divided  between  the  two  products. 
The  clay  used  is  gotten  from  a  hillside  northwest  of  the  town,  north- 
west quarter  of  section  23  (33  north,  9  west).  It  is  a  tough  yellowish 
drift  clay  about  12  feet  in  thickness,  with  many  small  pebbles  of  lime 
carbonate  and  other  material  scattered  through  the  basal  portion.  For 
this  reason  only  the  upper  four  or  five  feet  are  used  and  this  has  to  be 
passed  through  a  crusher.  Underlying  the  clay  stratum  is  a  thick 
deposit  of  coarse  sand. 

The  plant  is  located  at  the  base  of  the  hill,  and  the  clay  is  hauled 
to  it  in  carts.  After  being  crushed  it  is  passed  through  a  perpen- 
dicidar  pug  mill  and  then  through  a  "Little  Wonder''  brick  and  tile 
machine.  The  products  are  dried  by  air  in  sheds  and  burned  in  round 
down-draft  kilns.  Aside  from  an  occasional  pebble,  which  escapes  the 
crusher,  and  causes  a  flaking  of  the  surface,  the  brick  and  tile  are  of 
good  quality.  The  clay,  however,  is  not  suited  for  higher  grade 
products. 

Drift  clay  similar  to  that  used  at  Lowell  lies  near  the  surface  over 
an  area  about  three  miles  wide  between  Lowell  and  Crown  Point.  At 
the  latter  place  H.  W.  Wise  has  been  making  brick  from  it  for  24  years 
and  has  lately  begun  the  making  of  tile.  Only  about  three  feet  of 
the  clay  can  be  used  on  account  of  the  pebbles  in  the  lower  portion 
of  the  bed.  A  Penfield  brick  and  tile  machine  is  used  and  the  value 
of  the  annual  output  is  about  $2,500. 

By  the  side  of  the  Pittsburg,  Fort  Wa3Tie  &  Chicago  Railway,  just 
north  of  Hobart,  in  the  southwest  quarter  of  section  29,  and  the 
southeast  quarter  of  section  30,  (36  north,  7  west),  is  one  of  the 
largest,  best  known  and  most  valuable  deposits  of  silty  clay  in  north- 
western Indiana.  For  a  long  period  ordinary  soft  mud  brick  were 
made  in  large  numbers  from  the  surface  portion  of  this  deposit,  but 
in  April,  1887,  W.  B.  Owen  began  the  making  of  terra  cotta  lumber 
and  fire-proof  products  from  the  deeper  portions  of  the  clay  bed,  and 
this  business,  now  carried  on  under  the  name  of  "The  Hobart  Terra 
Cotta  Lumber  Company,"  has  become  one  of  the  most  important  clay 
industries  in  the  State.  The  pit  at  the  Owen  yard  covers  an  area  of 
about  four  acres  and  is  25  feet  deep.  A  seqtion  of  it  showed  as  fol- 
lows: 
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1.  Soil  6  Inches. 

2.  Fine  grained  yellowish  marly  clay 2^  to  3  feet. 

3.  Grayish-blue  clay,  exceedingly  fine  gralned.21  feet 

The  two  clays,  Nos.  2  and  3,  were,  when  deposited,  doubtless  of  the 
same  color,  and  the  difference  in  hue  now  existing  has  been  caused  by 
leaching  waters.  No.  3  has  been  pierced  by  a  bore  to  a  depth  of  132 
feet  without  reaching  its  base.  The  deposit  is  a  well-defined  silt,  the 
upper  six  to  ten  feet  of  blue  clay  being  in  layers  two  to  six  inches  thick, 
with  each  layer  separated  from  the  one  above  and  below  by  a  thin 
coating  of  sand.  Towards  the  bottom  of  the  exposure  the  layers  be- 
come thicker,  eight  to  fourteen  inches,  and  the  clay  is  more  condensed 
and  contains  less  free  silica.  Not  a  pebble  or  solid  body  of  any  size 
occurs  in  the  entire  deposit,  and  it  was  most  probably  laid  down  by 
slow  deposition  in  the  waters  of  a  shallow  bay  which  formed  an  adjunct 
to  the  highest  stage  of  the  old  glacial  Lake  Chicago.* 

When  dry  the  clay  becomes  much  lighter  in  color.  By  itself  it 
bums  to  a  dark  cream,  and,  when  mixed  with  the  surface  stratum,  to 
a  light  pinkish  hue.  On  account  of  the  presence  of  about  20  per  cent, 
of  calcium  and  magnesium  carbonates,  the  clay  effervesces  freely  with 
acids.  Its  chemical  composition,  as  determined  by  Noyes,  is  as 
follows: 

ANALYSIS   OF  MARLY   CUAY   FROM   HOBART,    IND. 

Per  Cent, 

Silica  50.56 

Titanium  oxide   1.00 

Alumina  13.11 

Combined  water   2.76 

Clay  base  and  sand 67.43 

Ferric  oxide   2.08 

Ferrous  oxide    2.32 

Lime   7.87 

Magnesia  5.06 

Potash 3.74 

Soda 70 

Fluxes    22.67 

Carbon  dioxide 9.62 

9.62 

Total  99.72 

The  large  percentage  of  the  fluxes  present  shows  that  wares  from 
this  clay  can  not  be  subjected  to  great  heat  on  accoimt  of  the  danger 


"^See  p.  33  of  the  present  volume. 
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of  their  melting  down.  The  clay  is  peculiarly  fitted  for  a  light, 
porous  product,  which  does  not  require  the  properties  of  hardness  or 
toughness. 

In  the  making  of  the  terra  cotta  lumber  and  other  fire-proof  prod- 
ucts, the  clay  is  excavated  with  spades  and  elevated  in  tram-cars  as 
fast  as  needed  to  the  upper  floor  of  the  plant,  where  it  is  dumped 
by  the  side  of  an  opening  leading  to  a  perpendicular  pug  mill.  From 
the  opposite  side  of  the  building  a  belt  carrier  elevates  screened  saw- 
dust and  drops  it  near  the  same  point.  The  clay  is  moistened  by 
sprinkling  water  over  it  with  a  hose,  and  two  men  scoop  alternate 
shovelfuls  of  clay  and  sawdust  into  the  pug  mill.  In  it  the  two  are 
thoroughly  mixed  and  then  passed  into  a  horizontal  brick  machine, 
from  which  the  mixture  emerges  as  a  cylindrical  roll  eight  inches  in 
diameter.  This  is  cut  into  blocks  14  inches  long,  which  are  elevated 
to  the  top  of  a  Vaughn  &  Taylor  sewer-pipe  press  fitted  with  dies  of 
the  proper  size  and  pattern  for  the  product  desired.  As  fast  as  taken 
from  the  press  the  wares  are  placed  on  double-deck  iron  cars,  280  of 
which  are  in  use,  and  dried  by  steam  in  tunnel  dryers.  The  kilns  in 
which  it  is  burned  are  ten  in  number,  rectangular  down-draft,  each 
one  holding  10,000  feet  of  six-inch  partition.  The  output  of  the  plant 
averages  60  tons  a  day  of  the  finished  product,  and  the  drying  and 
burning  capacity  is  sufficient  to  take  care  of  this  amount.  About 
nine  days  are  required  from  the  time  the  clay  is  taken  from  the  pit 
until  the  finished  material  is  ready  to  load  on  the  cars.  Sixty  carloads 
a  month  are  shipped  to  all  parts  of  the  United  States;  the  value  of  the 
annual  output  being  from  $60,000  to  $75,000.  The  products  of  this 
plant  consist  of  wall  partition  or  fire-proofing,  from  seven-eighths  to 
twelve  inches  in  thickness;  fioor  arching,  wall  furring,  column  and 
girder  covering,  under-roofing  to  which  slate  or  roofing  tile  can  be 
nailed,  and  everything  in  the  clay  line  that  goes  inside  the  walls  of  a 
fire-proof  building.  For  the  porous  wall  partition  the  following  points 
of  advantage  are  claimed: 

1.  It  is  a  non-conductor  of  heat,  cold  and  sound. 

2.  One  coat  of  plaster,  without  studding  or  lath,  finishes  the  parti- 
tion. 

3.  It  can  be  shaped  with  edge  tools  and  holds  nails  and  screws. 

4.  It  can  be  put  in  place  more  rapidly  and  at  less  cost  than  brick. 

5.  Its  cost  to  the  consumer  is  only  slightly  greater  than  wood. 

But  three  factories  are  at  present  making  this  porous  partition 
in  the  States  of  Illinois  and  Indiana:  (me  located  at  Pullman,  Illinois, 

9— Geol. 
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one  (described  in  the  present  paper)  at  Brook,  Indiana,  and  the  one 
at  Ho])art.  The  demand  is  constantly  increasing  and  the  factory  at 
Hobart  made  no  stop  during  the  panic  of  1893-'95. 

Just  across  the  railway  from  the  Owen  factory  is  the  Kulage  Brick 
and  Tile  Works,  where,  for  a  number  of  years,  large  quantities  of 
ordinary  brick  and  drain  tile  have  been  made.  In  1897  the  owners 
began  the  erection  of  a  large  plant  for  the  making  of  dry  pressed 
brick. 

From  numerous  experiments  which  have  been  made  it  has  been 
found  that  by  proper  mixture  high-grade  dry-pressed  brick  of  a  num- 
ber of  different  shades  between  a  deep  red  and  a  handsome  cream 
color  can  be  made  from  the  clays  of  the  vicinity.  A  mixture  of  equal 
parts  of  the  upper  and  the  lower  clays  burns  to  a  beautiful  shade  of 
pink. 

Five  large,  rectangular  down-draft  kilns,  each  100  feet  long  by  20 
wide,  and  holding  260,000  brick,  were  erected  in  1897.  These  kilns 
were  constructed  of  ordinary  brick  burned  from  the  clays  at  hand^ 
and  were  lined  with  Ottawa  fire  block.  They  were  built  according  to 
the  designs  and  inventions  of  the  Kulage  Company,  and  are  probably 
the  largest  kilns  of  the  down-draft  type  in  existence,  their  combined 
capacity  being  nearly  as  great  as  that  of  a  dozen  down-draft  kilns  of 
the  usual  size.  Each  kiln  is  so  constructed  as  to  be  operated  separately 
ard  independently,  or  the  entire  set  may  be  connected  and  used  as  a 
continuous  system,  thereby  reducing  materially  the  cost  of  burning. 
Ibeso  kilns  also  admit  the  setting  and  burning  of  shaped,  ornamental, 
glared  and  enameled  brick  with  the  plain  brick  without  interfering 
with  the  latter. 

Wjien  in  operation  the  clays  will  ])e  giound  in  a  nine-foot  dry  pan, 
pit  -(d  over  rotary  screens  an<l  made  into  brick  on  presses  designed 
and  manufactured  by  the  Kulage  Company,  of  St.  Louis,  who  are 
030Lt"ng  the  plant.  Their  presses  are  the  "Challenge,"  of  25,000, 
and  the  "Triumph,"  of  :K5,000  daily  capacity.  The  latter  is  a  quad- 
ruple pressure  machine,  weighing  40,000  pounds,  and  it  is  claimed, 
gives  a  ])ressure  three  times  as  great  as  any  secured  on  the  ordinary 
pressed  brick  machine  in  use. 

The  section  exposed  in  the  Kulage  Company's  pit  in  July,  1897, 
was  as  follows: 

Soil    4  to  6     Inches. 

Yellow  marly  clay 6  to  7.5  feet. 

Blnlsh-gray  marly  clay ; 4  to  7     feet. 

The  blue  clay  has  been  proven  by  bores  put  down  in  a  number  of 
places  on  the  land  of  the  Kulage  Company  to  be  more  than  90  feet  in 


is 
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thickncs?.  lis  prop<Tl io?  arp  i-ss.-iitially  the  sairie  as  those  ol"  thu  clay 
at  Ihe  riivfn  pit  ahovn  itifinionptl.  It  is  fouiul  over  a  large  ari;n  in 
Bfdiims  Jit,  Hi,  'i'.l  and  ;ii»  {'Mi  north,  1  west),  north  of  Holuirt.  and 
alMi  south  !ind  nist  uf  ihat  1i>wii,  Ijut  in  most  places  the  strippinsr  is 
so  ht'avy  as  to  prevent  its  utilization.  In  a  wt-ll  near  the  center  of  Ho- 
Lart  it  was  fiumd  to  hf  overlain  'iv  2i  feet  of  sanJ.  In  the  _yard  of  J. 
A,  John.-on,  in  the  nort!iwe:-t  ipiarti-r  nf  section  ^0,  seven  feet  of  sand 
and  ^is  feet  of  yellow  clay  lie  uuovo  it.  Along  Deep  River  it  outcrops 
in  a  uiuuber  of  places,  hut  usually  in  localities  vhere  it  can  not  be 
utilineil  on  account  of  ihe  Spring  overflows.  Its  constituents  and 
properties  are  the  same  wherever  found  within  the  limits  once  occu- 
pied hy  the  hay  of  Lake  t'liicago.  This  is  shown  by  the  chemical 
analyses,  printed  on  siK-ccodiu;?  pajies  of  this  paper,  of  samples  taken 
at  Oarden  City,  Chesterton  and  near  Jlk-higan  City. 

THE  CLAYS  XSl)  CI.AY  INDUSTItlKS  OF  IftRTEK  CorNTY. 

The  elays  of  Porter  County,  like  those  of  Lake,  are  sedimentiiry  in 
nature  and  belong  to  the  two  groups  of  "drift  clays"  and  '■iuarly 
clays,"  The  drift  clays  are  made  into  ordinary  brick  and  drain  tile 
at  Hi.'hion  and  Valparaiso,  and  the  marly  clays  Into  pressed  front 
brick  at  Porter,  and  ordinary  brick  at  Garden  City  and  Chesterton. 
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One-third  of  a  mile  west  of  Hebron  the  "Panhandle*^  Railway  has 
exposed  the  drift  clays  to  a  depth  of  14  feet.  At  this  cut,  in  Septem- 
ber, 1897,  the  following  strata  were  disclosed: 

1.  Soil   16  inches. 

2.  Bluish   "Joint  clay" 3  feet. 

3.  Hard  yellow  clay 7  to  10  feet. 

The  bluish  clay  immediately  below  the  soil  was  broken  into  irregular 
four-sided  masses  two  or  three  inches  long  and  an  inch  thick.  The 
yellow  clay  was  a  solid  homogeneous  body,  with  here  and  there  a  lime 
pebble  or  small  bowlder  embedded  in  its  mass.  Both  clays  effervesced 
freely  with  acids,  showing  the  presence  of  a  large  percentage  of  lime 
carbonate. 

In  the  south  part  of  the  town,  H.  Folsom  has  made  brick  from  the 
upper  clay  for  28  years.  The  annual  output  is  only  enough  to  supply 
the  local  demand  and  varies  between  100  and  500  thousand.  Six 
inches. of  the  surface  are  stripped  and  the  remainder  of  it  and  two 
feet  of  the  underlying  clay  are  used;  all  below  that  containing  too 
many  lime  pebbles.  The  brick  are  made  on  a  "Quaker'^  machine,  dried 
in  an  open  yard  and  burned  with  wood  in  temporary  or  "scove"  kilns. 
They  sold,  in  1897,  at  $5.50  per  thousand  at  the  yard. 

One-half  mile  north  of  Hebron,  Kenny  Bros,  have  been  making 
drain  tile  from  a  clay  found  in  marshy  ground  near  their  plant.  Six 
inches  of  the  soil  are  removed  and  three  feet  of  the  tough,  bluish, 
very  plastic  clay  utilized.  Sand  and  gravel  set  in  at  about  three  feet 
and  prevent  the  use  of  the  lower  portion  of  the  clay  bed.  After  pass- 
ing the  clay  through  a  crusher  the  tile  are  made  on  an  "A.  C.  Hocket" 
machine,  and  are  of  excellent  quality.  The  value  of  the  annual  output 
is  but  about  $1,750. 

In  the  south  part  of  Valparaiso,  Lambke  Bros,  are  using  the  drift 
clay  for  making  ordinary  soft-mud  brick  and  also  a  harder  "sidewalk'^ 
brick  for  pavements  and  foundations.  The  clay  used  is  obtained  on  a 
hillside  and  is  quite  free  from  pebbles  to  a  depth  of  five  feet,  but 
below  that  distance  they  become  more  plentiful,  and  prevent  its  utili- 
zation. The  clay  is  first  passed  through  a  disintegrator,  then  through 
a  Williams  pulverizer  and  over  an  oscillatory-inclined  screen.  It  is 
then  passed  through  a  pug  mill  and  a  "Creager"  machine,  and  the  re- 
sulting brick  are  dried  ou  pallets  in  open  sheds.  Two  round  down- 
draft  kilns,  each  holding  43,000  brick,  are  used  in  burning  the  side- 
walk brick,  600,000  of  which  were  made  in  1897,  and  sold  at  $6.75 
per  thousand.  The  building  brick  are  burned  in  "scove"  kilns  of  280,- 
000  capacity.  Crude  petroleum  is  used  as  fuel  and  costs  at  the  plant 
$1.60  per  hundred  gallons.    On  account  of  the  thorough  preparation 
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which  the  clay  receives,  the  brick  made  are  of  excellent  quality  and 
find  a  ready  market  in  Valparaiso  at  $5.50  per  thousand,  delivered. 
The  annual  output  is  about  one  million. 

In  the  north  part  of  Valparaiso,  Coovert  &  Clevenger  are  making 
drain  tile  from  clay  which  they  obtain  from  a  swamp,  one-half  mile 
northeast  from  their  plant.  It  is  the  characteristic  tough  blue  clay 
which  underlies  the  mucky  soil  of  the  swamps  of  this  region.  Three 
and  one-half  feet  are  used  after  stripping  four  inches.  The  clay  is 
passed  through  two  crushers,  and  then  through  an  "Ohio"  auger  ma- 
chine. The  resulting  tile  are  air-dried  in  sheds  and  burned  48  hours 
with  crude  oil.  It  is  claimed  that  this  fuel  burns  the  product  more 
quickly,  requires  less  labor  and  produces  better  ware  than  any  other. 
The  value  of  the  annual  output  at  this  plant  is  about  $3,000;  the  price 
for  four-inch  tile  in  1897  being  $14.00,  and  for  ten-inch,  $75.00  per 
thousand,  at  the  yard. 

At  Garden  City,  two  miles  southeast  of  Hobart,  on  the  line  between 
Lake  and  Porter  counties,  a  fine  bed  of  marly  clay  occurs  which  was 
deposited  at  the  same  time  and  by  the  same  agencies  as  the  bed  at 
Hobart.  The  P.,  F.  W.  &,  C.  and  the  "Nickle  Plate"  railways,  which 
here  run  side  by  side,  are  just  south  of  this  deposit,  and  a  switch  from 
the  latter  enters  the  yard  of  the  factory  which  has  been  erected.  At 
this  factory  ordinary  stifT-mud  brick  have,  in  the  past,  been  made  in 
large  quantities  for  the  Chicago  market.  The  plant  has  been  well 
equipped  for  making  these  brick  in  large  numbers,  but,  unfortunately, 
has  been  owned  and  managed  by  parties  who  were  not  practical  brick 
men,  and  who,  therefore,  could  not  successfully  carry  on  the  business. 
As  a  result,  it  has  been  idle  for  a  large  part  of  the  time  during  the  past 
three  years.  At  the  pit  the  following  section  was  exposed  in  August, 
1897: 

1.  Soil    8  Inches. 

2.  Reddish  marly  clay 4  feet. 

3.  Buff  sand    2  feet 

4.  Bluish-gray  marly  clay 6  feet. 

5.  Bluish  sand  2  feet. 

6.  Bluish-gray  clay,  fine  grained 20  feet. 

A  well  on  the  yard  has  been  sunk  to  a  depth  of  150  feet  through  the 
bluish  clay,  No.  6,  to  gravel,  and  an  inexhaustible  supply  of  good 
water  obtained.  With  the  exception  of  the  sand  strata,  Nos.  3  and  5, 
this  deposit  is  very  similar  to  the  one  at  Hobart.  The  blue  clay  is  the 
same  fine-grained,  silty  material,  with  a  very  similar  chemical  composi- 
tion, as  the  following  analysis,  made  by  Noyes,  will  show: 
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ANALYSIS   OF   BLUISH  O RAY   CLAY   AT    GARDEN   CITY,   INIUANA. 

Per  O-nt. 

Silica  50.37 

*      Titanium  oxide   65 

Alumina  ' 9.93 

Combined  water   1.50 

Clay-ba»e  and  sand t»2.45 

Ferric  oxide 2.10 

Ferrous  oxide  2.05 

Lime 10.20 

Mapnesia   G.2G 

Potash 3.04 

Soda 79 

Fluxes    24.50 

Carbon  dioxide 12.50 

12.50 

Total   1)0.45 

The  samples  analyzed  were  taken  from  near  the  surface  of  the  bluish 
clay.  If  they  had  been  gotten  from  a  greater  depth,  as  was  the  one 
from  Hol)art,  the  percentage  of  ahiniina  would  doubtless  have  been 
larger,  and  that  of  some  of  the  fluxes  less.  The  clay  will  be  found 
to  be  well  suited  for  the  making  of  the  same  products  a^  are  made  by 
the  Owen  Company  at  Ilobart.  Experiments  will  also  doubtless  show 
its  fitness  for  structural  terra  cotta  of  good  quality,  since  its  constitu- 
ents are  very  similar  to  those  of  one  of  the  clays  used  by  the  largest 
factor}'  manufacturing  that  prodTict  in  New  York,  the  Glen-^  Falls 
Terra  Cotta  Company.  An  analvsis  of  their  clav  is  added  for  'com- 
pari  son: 

ANALTaiS  OF  TEKSA   OOXrA   CLAY    AT   GLElffH  FALL9,    N.    Y. 

Silica   48.35  per  cent. 

Alumina   11.33  per  cent. 

Oxides  of  iron 4.02  per  cent. 

Lime 15.38  per  cent. 

Magnesia 3.17  per  cent. 

Organic  matter  1.18  per  cent. 

Potanh  and  soda    6.05  per  cent. 

Carbon  dioxide 10.52  per  cent. 

The  high  amount  of  lime  and  magnesia  in  the  bluish-gray  clays  at^ 
Hobart  and  Garden  City  causes  them  to  produce  a  light-colored  ware, 
A  mixture  of  this  clay  with  the  red  clay  above  produces  a  speckled,. 


CLAY   INDUOTRIES  OF  NORTHWESTERN   INDIANA.  135 

pinkish  product,  and  the  red  clay  alone  a  deep  red  product.  A  variety 
of  different  colored  terra  cotta  can  thus  be  made  without  the  use  of 
artificial  coloring  matter. 

A  new  company  has  recently  secured  possession  of  the  clay  deposit 
and  factory  at  Garden  City  and  will  make  porous  fire-proof  products 
instead  of  brick.  With  a  man  who  has  a  practical  knowledge  of  the 
making  of  such  wares  in  full  control  of  the  factory,  there  is  little 
•doubt  of  their  ultimate  success. 

The  same  silty  clays  come  near  the  surface  in  a  number  of  places 
in  the  area  formerly  covered  by  the  bay  of  the  old  glacial  Lake  Chicago, 
specially  in  sections  15,  22,  27  and  34  (36  north,  7  west).  Portage 
Township,  Porier  County.  They  are  at  present  at  too  great  a  distance 
from  transportation  facilities,  but  the  time  will  come  when  their  value 
for  terra  cotta  and  similar  products  will  be  better  known,  and  to  some 
of  them  railway  switches  will  then  be  extended. 

Xear  the  junction  of  the  Michigan  Central  and  Lake  Shore  railways, 
at  Porter,  Indiana,  is  located  the  largest  pressed  front  brick  factory 
in  the  State.  It  is  one  of  the  several  factories  in  different  parts  of 
the  Union  owned  and  operated  by  the  Chicago  Hyraulic  Press  Brick 
•Company,  and  has  been  in  operation  since  July,  1890.  The  clay  used 
is  a  peculiar,  fine-grained,  buff  material,  entirely  free  from  lime  peb- 
bles, and  containing  Imt  a  small  percentage  of  lime  carbonate  as  a 
constituent.  It  covers  to  a  depth  of  six  feet  an  area  of  45  acres, 
owned  by  the  company,  in  the  northeast  quarter  of  section  34  (37 
north.  <>  west),  and  is  also  the  surface  clay  over  quite  an  area  in  sec- 
tions :?T,  35  and  36,  in  the  same  township  and  range.  Below  it  is 
usuallv  found  a  bed  of  sand  25  or  more  feet  in  thickness. 

In  September,  1S97,  the  clay  was  being  gathered  at  the  yard  just 
north  of  the  company's  plant,  and  stored  in  sheds  for  winter  use.  A 
special  harrow-shaped  plow,  designed  and  made  at  Findlay,  Ohio,  and 
propelled  l>y  a  12-horse-power  traction  engine,  loosens  the  clay  over 
an  area  six  feet  wide,  to  a  depth  of  three  inches.  This  plowing  is  done 
on  a  gradual  slope,  so  as  to  get  a  unifonn  mixture  of  the  clay  and 
prevent  imeven  shrinkage  in  the  brick.  Ten  rotary  excavators,  each 
holding  enough  clay  for  300  bricks,  follow  the  plow  and  gather  up  the 
clay.  They  convey  it  to  the  storage  sheds,  three  in  number,  which, 
when  full,  hold  enough  to  make  seven  millions  of  brick.  From  the 
flheds  it  is  conveyed  in  carts  and  so  dumped  that  it  feeds  itself  between 
a  set  of  steel  rollers.  These  grind  enough  clay  to  make  24,500  brick 
-ever}'  ten  hours.  After  being  ground  the  clay  is  elevated  to  the  top 
of  the  Intilding  and  passed  through  a  disintegrator  and  t^'o  rotary 
•or  revolving  screens.    From  the  latter  it  descends  into  a  perpendicular 
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"mixer  box"  eight  feet  in  diameter,  where  it  is  acted  upon  by  revolving 
iron  arms,  and  reduced  to  as  nearly  a  homogeneous  mass  as  possible. 
From  the  mixer  it  passes  into  a  five-die  hydraulic  press  of  the  Com- 
pany's patent  and  make.  This  subjects  it  to  a  pressure  of  2,750  pounds 
per  square  inch.  Three  such  presses,  each  capable  of  making  24,500 
brick  daily,  are  in  the  plant,  and  connected  with  each  of  these  is  a  set 
of  steel  rollers,  disintegrators,  screens,  etc.,  as  noted  above.  Besides 
these  there  is  a  press  for  making  brick  of  special  shape,  which  has  but 
two  dies  and  makes  but  2,600  brick  daily. 

From  the  presses  the  brick  are  wheeled  on  trucks  to  the  kilns. 
These  are  of  the  "Groves"  pattern,  and  14  in  number,  each  holding 
130,000  standard-sized  brick.  The  kilns  are  so  connected  with  one 
another  and  with  a  system  of  large  exhausters  or  'blowers"  that  as 
soon  as  one  is  filled  and  hermetically  sealed,  the  cold  air  which  it 
contains  is  drawn  off,  and  hot  air  from  a  freshly  burned  kiln  rushes  in 
to  take  its  place.  In  this  way  much  heat  is  used  for  drying  which 
would  otherwise  be  lost.  After  drying  for  one  week  the  brick  are 
burned,  with  crude  oil  as  fuel,  for  an  equal  length  of  time.  The  oil 
burners  used  are  an  especial  invention  of  Mr.  Soper,  the  Superin- 
tendent of  the  company.  Sixteen  of  them  are  used  in  each  kiln,  and 
it  is  claimed  that  they  effect  a  great  saving  of  the  fuel.  The  advantages 
of  oil  as  a  fuel  are  well  shown  in  such  a  large  plant.  A  great  saving 
of  labor  and  time  is  effected,  and  a  product  free  from  dust,  ashes,  * 
smut  or  discoloring  matter  of  any  kind  is  obtained.  From  the  kilns 
the  brick  are  taken  to  the  stock  room,  710  feet  long,  33  feet  wide  and 
14  feet  high,  where  several  millions  of  front  brick  of  many  colors,  as 
well  as  large  supplies  of  "special  shape"  brick,  are  kept  constantly  on 
hands.  A  double  railway  track  runs  through  this  room,  so  that  the 
brick  can  be  loaded  from  either  side  with  ease. 

Nine  different  shades  of  red  brick  are  made  and  three  of  brown, 
the  latter  color  being  produced  by  mixing  a  salt  of  manganese  with  the 
clay  as  it  enters  the  steel  rollers  to  be  crushed.  About  100  different 
forms  of  "special  shape"  brick  are  made,  one  or  two  of  which  are  sold 
as  high  as  65  cents  each.  The  patterns  or  dies  for  each  of  these  are 
owned  by  the  company,  and  are  kept  in  a  separate  fire-proof  building. 
The  amount  of  capital  invested  in  the  plant  is  about  $300,000. 

One-half  a  mile  east  of  the  presscd-brick  factory,  the  Chicago  Brick 
Company  are  making  soft  mud  brick  in  large  numbers  for  the  Chicago 
and  other  markets.  These  brick  are  made  from  the  same  stratum  of 
fine  grained,  buff  clay  as  are  the  pressed  brick.  At  the  pit  this  clay  is 
ten  feet  in  thickness  and  overlies  the  same  kind  of  blue,  marly  clay  as 
occurs  at  Hobart  and  Garden  City.    The  brick  are  made  on  a  Martin 
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machine  at  the  rate  of  35,000  daily  for  six  months  in  the  year.  Tliey 
are  dried  on  pallets  in  slieds  and  are  humed  in  permanent  clamp  kilns^ 
of  which  seven,  with  a  total  capacity  of  2,150,000,  are  in  use.  Wood 
is  used. for  water-smoking  and  oil  in  burning,  the  two  processes  re- 
quiring twelve  days. 

One  miles  northeast  of  Chesterton,  P.  E.  Anderson  &  Sons  have 
been  making  brick  and  tile  for  ten  years.  For  seven  years  the  brick 
were  made  bv  hand,  but  since  1894  a  Brewer  brick  and  tile  machine 
has  been  in  use.    A  section  of  the  pit  at  this  yard  is  as  follows: 

1.  Soil  and  surf  ace— stripped 6  inches. 

2.  Yellow  coarse-grained  clay 5  feet. 

3.  Bluish  marly  clay  with  a  few  lime  pebbles 20  feet 

4.  Bluish-gray  marly  clay,  free  from  pebbles,  pierced 

by  bore  35  feet. 

The  uppermost  clay  bums  to  a  bright  cherry  red  color,  and  makes 
a  brick  far  above  the  average  in  quality.  The  next  stratum,  No.  3, 
bums  pink  and  is  mainly  used  in  tile  making.  The  lower  stratum,  No. 
4,  is  very  similar  to  the  clay  found  at  Hobart  and  bums  to  a  cream 
color.  An  analysis  of  a  mixture  from  strata  Nos.  3  and  4  resulted  as 
follows: 

ANALYSIS   OF   B.UISH  GRAY   CLAY   AT   CHESTERTON,    INDIANA. 

Per  Cent. 

Silica  53.02 

Titanium  oxide    1.30 

Alumina   10.72 

Combined  water   2.21 

Clay-base  and  sand  67.25 

Ferric  oxide   2.54 

Ferrous  oxide  2.22 

Lime   8.38 

Magnesia   5.28 

Potash 3.25 

Soda 86 

Fluxes    22.53 

Carbon  dioxide 10.48 

10.48 

Total 100.26 

The  products  made  at  this  factory  are  dried  in  open  air  sheds  and 
burned  with  wood.  The  brick  are  sold  at  the  yard  for  $4.50  to  $5.00 
per  thousand,  and  the  four-inch  tile  at  $11.00  per  thousand.  The  clays 
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are  suited  for  the  making  of  pressed  front  brick,  terra  cotta  and  fire- 
proofing.  The  blue  marly  clay  is  said  to  outcrop  near  City  West  in 
section  18  (37  north,  5  west),  and  also  at  the  overhead  bridge  across 
the  Michigan  Central  Railway  one  mile  north  of  Chesterton. 

THE  (LAYS  AND  CLAY  INDUSTRIKS  OF  LAPORTE  CorXTY. 

Laporte  County  is  in  the  third  tier  of  counties  from  the  western 
line  of  Indiana,  and  lies  adjacent  to  the  south  border  of  the  State  of 
Michigan.  Its  northwestern  corner  is  bordered  by  the  shore  of  Lake 
Michigan  for  a  distance  of  seven  miles.  The  Kankakee  River,  flow- 
ing southwest,  forms  the  larger  portion  of  its  southern  boundary  and 
receives  from  the  county  Mill  Creek  and  several  small  tributaries.  The 
area  of  the  county  is  562  square  miles.  Of  this  the  northern  third  is 
somewhat  broken  and  hilly  and  was  formerly  covered  with  timber.  The 
central  and  southern  portions  contain  about  200  square  miles  of  fine 
])rairie  and  a  large  area  of  Kankakee  marsh  land,  much  of  whicli  has 
been  drained,  and  now  forms  excellent  grazing  and  farming  land*. 

Numerous  small  lakes  are  scattered  over  the  central  or  morainic 
])ortion  of  the  county,  and  add  much  to  the  beauty  of  its  scenery.  The 
hirgest  of  these  are  Pine,  Clear  and  Stone  lakes,  just  northwest  of  La- 
porte, the  county  seat. 

The  limited  time  at  my  command  allowed  me  to  examine  only  tlie 
clays  in  the  vicinity  of  Michigan  City.  Along  Treaty  Creek,  northeast 
of  that  city,  large  deposits  of  an  excellent  bluish-gray  marly  clay  come 
to  the  surface.  Two  miles  east  of  the  city  Roeske  Bros,  have,  a  short 
distance  from  the  creek,  an  extensive  plant  for  the  making  of  soft  mud 
brick  from  a  deposit  of  this  and  other  clays.  A  section  at  tlu^r  pit  in. 
Septeml)er,  1897,  showed  as  follows: 

1.  Soil   0      inches. 

2.  Buff  sand 3^^  feet. 

3.  Reddish  "loam"    2      feet. 

4.  Yellow  marly  clay  21^^  feet. 

5.  Bluish-gray  clay    .1(5      feet. 

After  stripping  the  soil  and  a  portion  of  the  sand,  the  remainder, 
down  to  No.  5  of  the  section,  is  used  in  making  red  brick.  Tlie 
*'loam,^'  No.  3,  can  be  used  for  lining  ladles,  etc.,  in  iron  furnaces.  The 
same  material  is  shipped  in  quantity  to  Chicago  from  near  McCo(>l, 
Porter  County.*  The  layer  of  bluish-gray  clay  has  been  pierced  hy  a 
bore  to  the  depth  of  40  feet  without  reaching  its  bottom.  It  burns  to 
a  whitish  or  cream  color,  and  two-thirds  of  the  output  of  the  factory 

"^See  page  71  (if  this  v(»luine. 
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.-are  from  it  alone.  The  deeper  the  point  from  which  the  clay  is  ob- 
tained, the  stiff er  and  more  tenacious  it  is,  and  the  better  the  quality 
of  brick  made  from  it.  The  following  analysis  of  this  clay,  made  bj 
Dr.  Noyes,  shows  its  constituents  to  be  practically  the  same  as  the  de- 
posit 90  extensively  worked  at  Hobart  for  fire-proof  products: 


ANALYSIS   OF    BLUISH  GRAY   CLAY    FROM   MICHIGAN    CITY,    INDIANA. 

Fsr  Cent. 
Silica  50.47 

Titanium  oxide   1.45 

Alumina  12.77 

Combined  water   3.14 

Clay-base  and  sand 67.83 

Fenic  oxide   2.44 

Ferrous  oxide  2.62 

Lime   8.17 

Magnesia  5.22 

Potash ".  8.70 

Soda 73 

Fluxes   22.78 

Cnrbon  dioxide 9.80 

9.80 

Total 100.41 

In  the  making  of  brick  the  clay,  after  being  weathered  for  some 
time,  is  passed  through  a  crusher,  and  then  through  a  horizontal  pug- 
mill,  after  which  it  is  elevated  by  a  belt-carrier  to  the  top  of  a  soft-mud 
machine.  The  brick  are  dried  in  sheds  and  burned  in  a  peculiar  "con- 
tinuous'^ kiln.  This  kiln  is  divided  into  sixteen  chambers,  each  capable 
of  holding  16  to  17  thousand  brick.  After  the  fire  is  once  started,  the 
fuel,,  which  is  screened  coal,  is  put  in  at  the  top  of  the  chamber  instead 
of  at  the  bottom.  Eacli  chamber  is  connected  by  pipes  with  the  ones 
adjacent  to  it,  and  the  heat  passes  from  chamber  to  chamber  and 
"water-smokes"  or  dries  the  brick.  In  this  way  little  heat  is  lost  and 
the  brick  are  burned  for  about  35  cents  per  thousand.  Hocking  Val- 
ley coal  is  used,  costing  $2.80  per  ton  at  the  plant,  as  it  is  claimed  that 
Indiana  coal  is  too  dirty.  Aside  from  their  color,  the  brick  made  from 
the  blue  clay  at  this  factory  are  of  most  excellent  quality.  When 
burned  very  hard  they  become  a  greenish  cast  and  are  then  used  for 
paving  alleys,  sidewalks,  etc.,  and  are  sold  at  $8.00  per  thousand,  de- 
livered. The  ordinary  quality  bring  $6.00  per  thousand  at  Michigan 
'City.    Four  and  one-half  millions  of  both  grades  were  made  in  1897. 
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As  already  noted,  the  same  clay  as  is  used  by  Roeske  Bros.,  outcrops 
in  quantity  along  Treaty  Creek.  The  L.  E.  &  W.  Bailway  runs  over 
some  of  the  best  deposits.  There  is  thus  room  and  excellent  facilities 
for  the  erection  in  this  vicinity  of  several  large  factories  for  the  mak- 
ing of  fire-proofing,  terra  cotta,  pressed  front  brick  and  other  products. 
Too  high  a  percentage  of  fluxes  are  present  for  its  utilization  in  mak- 
ing sewer  pipe,  paving  brick  and  similar  vitrified  wares. 


THE  CLAYS  AND  CLAY  INDUSTRIES  OF  ST.  JOSEPH  COUNTY. 

St.  Joseph  County  lies  east  of  Lapori^e  and  is  bounded  on  the  north 
by  the  State  of  Michigan.  It  comprises  an  area  of  477  square  miles, 
the  surface  of  which  is  diversified  by  prairies,  marshes,  "oak  openings,'^ 
and  rolling  timber  lands.  The  "oak  openings'*  are  covered  with  a  light 
sandy  soil  excellently  suited  to  the  raising  of  small  fruits;  the  timber- 
lands  possess  a  subsoil  of  clay,  covered  with  a  rich  dark  soil,  which 
under  proper  cultivation  and  rotation  of  crops,  yields  all  the  cereals  in 
abundance.  The  prairies,  both  old  and  young — for  the  marshes  are 
but  incipient  prairies — where  properly  drained,  are  unexcelled  for  the 
raising  of  any  farm  product  except  wheat,  which  in  places  winter-kills. 

The  Kankakee  River  rises  about  two  miles  southwest  of  South  Bend, 
and  flows  in  a  southwesterly  direction  through  the  county.  The  most 
of  the  marsh  land  adjacent  to  it  has  been  or  is  being  drained.  The  St. 
Joseph  River  is  the  principal  stream  within  the  county;  entering  it  a 
little  north  of  the  middle  of  the  eastern  boundary,  flowing  westerly  about 
ten  miles,  and  then  northerly  into  the  State  of  Michigan.  On  its 
great  bend  to  the  northward  is  the  flourishing  city  of  South  Bend,  pos- 
sessing a  population  of  almost  30,000,  and  noted  for  its  manufactures, 
especially  wagons  and  plows,  which  are  shipped  to  all  portions  of  the 
world. 

The  clays  of  St.  Joseph  County,  which  have  been  found  the  best 
suited  for  manufacturing,  are  in  the  immediate  vicinity  of  South  Bend. 
Along  the  St.  Joseph  River  are  thick  deposits  of  a  pearl-gray  marly 
clay,  exceedingly  fine  grained  and  plastic,  which  for  many  years  has 
been  made  into  light  yellow  building  brick,  or,  when  burned  harder, 
into  a  darker,  greenish-yellow  paving  brick.  In  the  eastern  part  of  the 
city,  near  the  west  bank  of  the  river,  C.  Soens  &  Co.,  have  been  making 
these  brick  for  a  number  of  years.  In  October  their  pit  was  quite  deep, 
and  was  partially  filled  with  water,  so  that  it  was  impossible  to  obtain 
a  section  of  the  most  recently  worked  portion.  On  the  western  side  the 
strata  were  as  follows: 
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1.  Soil 8      Inches. 

2.  Sand,  coarse-grained,  reddish,  Impregnated  and 

discolored  with  iron  oxide 4%  feet 

3.  Gravel  3      feet 

4.  Sand— gray 3     feet 

5.  Clay,  bluish-gray  15     feet. 

From  this  bluish-gray  clay,  which  in  places  is  50  feet  thick,  the 
brick  are  made.  The  deposit  was  evidently  laid  down  in  still  water 
since  it  is  wholly  free  from  pebbles.  Aside  from  the  heavy  stripping, 
which  is  a  great  draw-back  to  securing  it  in  proper  quantity,  the  clay 
is  well  suited  to  the  uses  to  which  it  is  put.  In  places  small  pockets  of 
so-called  "quicksand"  occur,  which  lessen  to  some  extent  its  value. 
The  lower  half  of  the  clay  stratum  is  better  suited  for  burning  the  hard 
brick  used  for  paving  purposes.  The  clay  effervesces  very  freely  with 
acids,  and  probably  contains  10  to  15  per  cent,  of  the  carbonates  of 
lime  and  magnesia. 

In  the  making  of  the  brick  the  clay  is  first  passed  through  a  Wal- 
lace crusher  and  pug-mill,  then  through  a  Penfield  stiff-mud,  plunger 
machine,  vnth  a  Freese  "side-cut^'  attachment.  They  are  dried  on  pal- 
lets and  burned  in  temporary  kilns,  with  both  wood  and  coal  for  fuel, 
the  former  for  water-smoking.  The  burning  of  ordinary  brick  from 
this  clay  requires  about  six  days  after  the  water-smoking  process  is  fin- 
ished. If  paving  brick  are  desired,  about  48  hours  longer  are  neces- 
sary. When  burned  the  shorter  time  the  brick  in  a  large  kiln  appear 
of  fotir  different  shades.  The  three  or  four  outside  layers  are  pinkish 
red;  the  next  four  or  five  a  darker  red;  the  next  six  or  eight  are  yel- 
low, while  those  in  the  center  of  the  kiln  are  greenish-yellow  and  are 
said  to  be  "vitrified,"  though  not  to  the  extent  as  are  the  average  pav- 
ing brick  made  of  shale.  Besides  being  darker  in  color,  the  brick  from 
the  center  of  the  kiln  are  much  smaller,  being  but  2x3|x7f  inches,  as 
against  2^x4x8^  inches,  the  size  of  the  standard  building  brick  from 
the  outer  layers. 

The  output  of  the  Soen's  yard  is  about  25,000  daily  for  5^  months 
in  the  year.  The  building  brick  bring  $5.25  and  the  paving  brick 
$7.50  per  thousand  delivered  in  the  city. 

On  the  east  side  of  the  river,  about  one-half  mile  north  of  the  Soen's 
yard  is  another  large  yard  owned  and  operated  by  Leeper  &  Longley. 
Their  clay  pit  is  in  the  second  bottom  or  terrace  of  the  St.  Joseph 
River,  and  a  section  exposed  in  October,  1897,  was  as  follows: 

1.  Soil  8  inches. 

2.  Sand  and  "loam"  4  feet. 

3.  Coarse  gravel   4%  to  7  feet. 

4.  Bluish-gray  marly  clay  18  feet. 
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The  clay  lias  been  proven  In'  bores  to  be  50  feet  thick.  Brick  made 
by  this  firm  in  1888  were  used  in  paving  two  blocks  of  a  street  that  has 
been  much  used  for  nine  years,  and  shows  as  yet  but  few  signs  of 
wear.  Round  down-draft  kilns  have  been  tried  in  burning  the  pavers, 
but  did  not  ]>rove  satisfactory.  The  output  is  mainly  a  cream-colored, 
side-cut,  building  brick,  made  on  a  Penfield  plunger  machine,  dried  in 
an  open  yard,  and  burned  with  wood.  Oil  has  been  tried  as  fuel,  but 
the  claim  is  made  that  it  stained  the  brick  and  so  lowered  their  price. 
This  yard,  in  1897,  had  an  output  of  three  million,  most  of  which  were 
sold  in  South  Bend. 

The  blue  clay  used  by  these  yards  ranges  from  30  to  50  feet  in  thick- 
ness. It  evidently  covers  a  large  area,  since  it  overlies  a  bed  of  gravel, 
from  which  is  secured  the  water  supply  of  the  city.  The  clay  forms  an 
impervious  cover  for  this  water-bearing  stratum,  and  when  pierced  the 
water  rises  from  two  to  ten  feet  above  the  surface.  At  the  site  of  the 
old  "AVater  Works"  in  the  eastern  part  of  the  city,  32  wells  have  been 
put  down  112  feet  deep.  An  average  section  of  these  wells  is  as 
follows: 

1.  Soil  and  sand  12  feet 

2.  Blue  clay  40  feet 

3.  Sand 40  feet 

4.  Gravel  20  feet. 

At  the  new  Water  Station,  on  North  Michigan  Street,  are  thirty 
wells,  the  average  section  of  which  is: 

1.  Soil  and  sand   14  feet. 

2.  Gravel  3  feet 

3.  Clay  30  feet 

4.  Sand 22  feet 

•5.  Gravel 14  feet 

The  In'itk  nuide  from  this  blue  clay  arc  hard,  tough  and  durable. 
If  the  ])r<»per  kilns  and  other  facilities  wore  erected,  paving  material 
of  good  quality  could  doubtless  bo  made  from  it;  l)ut  it  is  better  suited 
for  terra  eotta,  riro-})r<)ofiu;r.  tine  linings  and  those  numerous  other 
]»roduot>  f<»r  wliieh  the  ever  inereasinu:  nunii»er  of  firo-})roof  buildings 
is  creating  a  constantly  i^rowing  demand. 

About  two  miles  southwest  of  South  Rend  are  throe  factories  which 
make  S(»ft-nuid  brick  from  a  ])\\\'^,  ]>or(»us,  loamv  *'drift  clav."  This 
material,  to  a  deptli  of  four  to  soAcn  feet,  is  free  from  carbonate  of 
lime  or  lime  ])ebb]es,  and  burns  to  a  handsome  dark  red.  The  brick 
niade  from  it  are  hard,  lou;i:h  and  diiral)le,  and  above  the  average  of 
those  which  go  into  the  inner  and  side  walls  of  buildings.  The  clay 
covers  a  large  area  in  sections  21  and  22  (37  north,  2  east),  being  found 
on  the  surface  of  a  ridg(»  whieh  rises  30  to  40  feoi  above  the  Kankakee 
marsh-land  to  the  northward. 
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At  the  yard  of  Frank  Fislier,  in  section  22,  the  clay  used  averages 
lour  feet  in  thieknes-^  an<l  overlie.*  a  darker  ehiy  which  contains  pebbles 
of  lime.  Heneath  the  latter  is  tlie  characteristic  blue  clav  of  the  rei^rion. 
One-half  mile  southwe-twani,  at  the  yard  of  John  11.  Shank,  the  por- 
ous butf  clay  is  almost  ei^ht  feet  in  thi(*kness,  and  overlies  a  "hard 
fian''  three  feet  in  thickness,  containiui^  numerous  pebbles.  Beneath 
the  latter  is  a  bed  of  sand  of  unknown  thickness.  The  three  vards  in 
this  locality  use  soft-mud  machines,  dry  on  pallets  and  burn  with 
wood.  Their  combined  out])ut  in  1897  was  about  three  millions,  which 
were  sold  in  Sf)utli  Bend  alk$o.oO  |x*r  thousand.  The  butT  clay  is  not 
suited  for  the  makin<r  of  drain  tile,  nor  was  I  able  to  learn  of  any  such 
tile  l)eing  made  in  the  county. 

THE  CLAYS  OF  JACKSON  COUNTY. 

At  the  earnest  solicitation  <»!'  Hon.  Loui-i  Schncck  of  Sevmour,  kml 
several  other  gentlemen  who  wt-re  desirous,  if  possible,  of  locating  a 
deposit  of  clay  suitable  for  vitrified  wares  in  Jackson  County,  1  spent 
*i'veral  davs  in  the  carlv  part  of  .Tulv  in  an  investisjation  of  the  clavs 
along  or  within  a  few  miles  of  tin*  lines  of  the  B.  &  (>.  S.  W.  and  E.  & 
K.  railways,  in  that  countv.  The-e  lines  of  railway  cross  the  county 
horn  cast  to  vol  .iiid  pass  tlin)UL:li  the  only  [M)rtion  of  it  in  v/hich 
iheve  is  auv  likelihood  ol  sn<li  clavs  hcin*'  found  close  to  tho  surface 
in  commercial  quantities. 

Jackson  Countv  lies  in  the  southern  thin!  of  the  State  and  about 

•  * 

midway  lK't\\<*cn  its  e.isti'rn  and  western  borders.  It  comprist's  an  area 
of  490  square  miles.  The  Ka>t  Fork  (d*  White  River  enters  the  county 
three  miles  west  of  its  m»rtheastern  corner,  and  llowing  southwesterly, 
divides  its  aica  into  two  triangelar  shaped  districts,  which  are  very 
unlike  in  their  topu«;raphy,  and  in  tin*  character  of  their  soils.  Jn  the 
M.ulheastern  district  the  surface  is  umstlv  rollin<r.  with  low  samlv 
hills  50  to  100  ieet  ill  hei'dit.  The  northwestern  district  is  very 
hroken.  and  is  traversed  by  a  numlK-r  of  rid^^es  which  rise  from  2.50 
to  3(H)  feet  ahove  the  j>lain>  of  White  Kiver.  and  trend  in  a  north- 
♦  •astcrly  and  southwesterly  direction.  In  places  these  spread  out  into 
hroad  table-lands,  which  posse's-  a  sub-soil  of  clay. 

Few  counties  in  the  State  can  boast  of  better  agricultural  resources 
than  Jackson.  About  three-lourths  of  its  area  is  composed  of  table- 
land and  ri\er  bottom  and  one-fourth  clav  land  and  sandv  loam.  >io 
better  crops  of  corn,  oats  and  melons  are  produced  in  Indiana  than 
are  grown  on  the  first  and  second  bottt)m  lands  of  White  River  west 
<»f  Sevmour:  while  the  sandv  loam  soils  of  the  southern  part  of  the 
eoimty  are  especially  adapted  to  the  raisiuL*^  of  peaches  and  irrapcs. 
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The  clay3  of  Jackson  County  whicli  arc  sufficient  in  quantity  and  of 
suitable  quality  for  extensive  manufacturing  are  the  Knobstone  shales 
wliicli  outcrop  along  White  River  southwest  of  Seymour  and  on  the 
sides  of  a  number  of  the  ridges  west  dnd  northwest  of  that  city. 

On  the  roadside,  one-fourth  mile  east  of  "WTiite  Creek,  in  the  north- 
west quarter  of  section  32  (7  north,  5  east),  is  an  outcrop  of  grayish 
soapstone  or  argillaceous  shale,  very  fine  grained,  wholly  free  from  grit, 
and,  where  weathered,  very  soft  and  plastic.  It  is  overlain  by  a 
bowlder  clay  from  three  to  ten  feet  in  thickness,  from  which  it  is  sep- 
arated by  a  thin  stratum  of  carbonate  of  iron.  This  shale  deposit  is 
about  three  miles  north  of  the  E.  &  R.  Railway.  There  is  no  doubt  but 
that  it  could  be  made  into  paving  brick  of  excellent  quality.  It  will 
also  make  pressed  front  brick,  roofing  tile  and  sewer  pipe. 

One-half  mile  farther  west,  in  the  northeast  quarter  of  section  31 
(7  north,  5  east),  on  the  farm  of  Hon.  L.  Schneck,  a  brick  and  tile 
factory  has  been  in  operation  since  1893.  The  brick  are  made  from 
a  buff  loamy  clay,  evidently  of  glacial  origin,  the  deposit  of  which  cov- 
ers 30  or  more  acres  to  a  depth  of  13  feet  and  overlies  a  stratum  of 
sand,  12  feet  in  thickness.  But  five  feet  of  the  clay  are  used,  since 
below  that  depth  lime  pebbles  appear.  These  are  not  so  many,  how- 
ever, but  that  they  could  be  crushed  with  a  dry-pan,  and  their  harmful 
tendencies  thus  destroyed. 

From  this  clay  end-cut  brick  have  been  made  on  a  Frey-Sheckler 
auger  machine,  which  were  used  for  paving  alleys  and  street  crossings 
in  Seymour  several  years  ago.  They  have  since  been  subjected  to  much 
heavy  traffic  but  show  as  yet  no  signs  of  wear. 

A  square  down-draft  kiln  has  been  used  in  burning  these  brick  and 
a  handsome  dark  glaze  was  formed  on  their  surface  without  the  use  of 
salt  or  other  artificial  substance.  By  mixing  this  surface  clay  with  the 
above  mentioned  shale,  one-half  mile  distant,  in  the  proportion  of  two 
parts  of  the  former  to  one  of  the  latter,  and  then  making  the  brick  on 
a  side-cut  machine  and  burning  in  a  standard  round,  down-draft  kiln, 
there  is  little  doubt  but  that  paving  brick  of  unexcelled  quality  would 
result.  At  present,  however,  the  deposit  is  too  far  from  transportation 
facilities  and  fuel  to  carry  on  the  business  on  an  extensive  scale. 

A  deposit  of  true  argillaceous  shale,  suitable  for  vitrified  products, 
outcrops  on  the  roadside  in  the  southeast  quarter  of  section  1  (6  north, 
4  east),  one  mile  west  and  two  south  of  the  brick  factory  above  men- 
tioned. It  is  ten  feet  in  thickness  where  exposed  and  is  overlain  by 
bowlder  clays. 

West  of  the  Station  of  Surprise,  in  the  northwest  quarter  of  section 
9  (6  north,  4  east),  there  is  an  exposure  of  Waverly  or  "Knobstone" 


CLA.T   INDUSTRIES  OF   NOBTHW£8T£RN   INDIANA.  145 

* 

shale  in  a  ravine  a  few  rods  south  of  the  E.  &  R.  Railway.  This  bed 
of  shale  covers  a  large  area  in  the  ridges  to  the  south  and  is  capped 
w^ith  a  thin  covering  of  soil,  bowlder  clay,  iron  carbonate  and  geodes. 
The  exposure  is  15  feet  in  thickness,  but  the  total  thickness  of  the 
deposit  was  not  determinable.  It  weathers  into  a  soft,  plastic,  grayish 
clay.  One  hundred  yards  farther  west  the  same  shale  is  cut  to  a  depth 
of  17  feet  by  the  railway  and  is  overlain  with  three  feet  of  a  mixture  of 
the  materials  above  noted. 

One  mile  a  little  south  of  west  of  the  above  exposure,  and  150  yards 
south  of  the  railway  on  th*  land  of  John  W.  Lucas,  east  one-half  of 
section  7  (6  north,  4  east),  a  bold  bluff  of  the  Knobstone  shale  rises 
40  or  more  feet  above  the  water  of  Salt  Creek  at  its  base.  In  this  bluff 
are  four  parallel  layers  of  large  concretions  of  ironstone  (siderite). 
One  of  these  layers  was  three  feet  above  the  surface  of  the  water  on 
July  10th,  1897.  Six  feet  higher  was  a  second;  eight  feet  higher  a 
third,  and  two  feet  higher  the  fourth.  Some  of  these  concretions  were 
flat,  several  feet  across,  and  six  to  ten  inches  thick. '  Between  these 
layers  of  ironstone  the  shale  weathers  in  small  quadrangular  blocks. 

This  "knobstone"  shale  is  called  "soapstone"  by  the  residents  in  that 
vicinity.  The  term  "soapstone"  rightfully  belongs  to  the  mineral 
steatite  or  talc,  a  magnesium  silicate  which  does  not  occur  in  Indiana. 
However,  the  term  is  applied,  in  most  parts  of  the  State,  to  a  very 
soft,  fine-grained  argillaceous  shale,  which  is  unctuous  or  greasy  to  the 
touch.  The  Knobstone  shales,  if  properly  weathered  and  then  ground 
fine,  will  be  found  in  every  way  suited  for  making  vitrified  products. 
In  the  bluffs  above  mentioned^  and  in  others  farther  down  the  stream 
in  the  same  and  adjacent  sections,  they  are  found  in  practically  in- 
exhaustible quantities.  Their  proximity  to  a  railway  and  to  a  good 
supply  of  water  cannot  be  excelled.  The  only  thing  lacking  is  a  fuel 
supply,  which  can  be  readily  and  cheaply  obtained  from  the  coal  re- 
gions to  the  westward  through  which  the  railway  passes. 

South  of  Freetown,  in  sections  18,  19  and  30  (6  north,  4  east),  many 
outcrops  of  the  Knobstone  shale  occur  in  the  hillsides.  In  general 
they  are  overlain  with  layers  of  geodes  and  ironstone  clays.  The  latter, 
when  exposed  for  some  years  to  rain  and  frost,  weather  into  small, 
quadrangular,  brownish  pieces  called  "creek  gravel."  This  is  often 
used  in  repairing  roads,  since  but  little  true  drift  or  water- worn  gravel 
is  found  in  the  region. 

Taking  into  consideration  its  location,  quantity  and  quality,  the  best 
deposit  of  shale  in  Jackson  County  for  vitrified  products  is  at  a  point 
called  "Blue  Lick"  on  the  south  side  of  the  B.  &  0.  S.  W.  Railway  in 
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the  northeast  quarter  of  section  6  (5  north,  5  east).  The  deposit  is  50 
or  more  feet  tliick,  and  consists  of  a  soft,  fine-grained,  argillaceon?; 
^a^iety  of  the  Knobstone  shale.  It  is  wholly  free  from  grit  and  lime 
impurities,  contains  but  few  concretions  of  ironstone,  and  weathers 
into  a  soft,  iinctnous,  plastic  clay.  It  outcrops  along  the  ridge  for  ji 
distance  of  several  hundred  yards  and  forms  the  main  body  of  the 
ridge  throughout  its  full  width.  The  railway  formerly  ran  at  the  very 
foot  of  the  outcrop,  but  the  shale  weathered  and  fell  down  over  the 
track  to  such  an  extent  that  the  latter  had  to  be  moved  several  rods  to 
the  north.  A  railway  switch  can  be  put  in  with  little  expense,  and 
cheap  fuel  can  be  obtained  from  the  coal  mines  of  Daviess  and  Knox 
counties. 

Believing  that  this  deposit  of  shale  was  in  every  way  worthy  of  utili- 
zation for  paving  brick,  I  had  a  chemical  analysis  of  it  made  by  Dr. 
Noycs.  The  results  of  that  analysis  are  here  given  side  by  side  with 
those  of  an  analysis,  by  the  same  chemist,  of  an  average  sample  of  the 
material  used  in  the  making  of  paving  brick  by  the  Wabash  Clay  Com- 
pany of  Veedersburg,  Indiana,  whose  output  is  of  excellent  quality  and 
the  largest  in  the  State. 


ANAIA'dKi   OF   8I1ALB8   FROM  **BLUE    LICK,     .JACKSON  COUNTY,  AND  FROM 

VEEDERHBURG,    FOUNTAIN    COUNTY,    INDIANA. 

IJLI.E   LICK.  VEKDKBSIU'K*;. 

Per  Chit.  Prr  CnU. 

Silica 59.t;4  59.55 

Titanium  oxide   1.05  1.00 

Alumina  19.14  10.21 

Combined  water   4.36  5.ft2 

Clay-base  and  sand  84.19  S:>.8S 

Ferric  oxide   3.39  2.18 

Ferrous  oxide  4.20  7.13 

Lime   26  .75 

Magnesia   2.31  I.5S 

rotash 3.53  2.81 

Soda 80  .28 

Fluxes    14.49  14.73 

Carbon   dioxide    35  .'1.15 

.'»;>  —  —  ■      o.lo 

Total   99.03  l(M>.2t) 

From  these  analyses  it  will  be  seen  that  the  Bliu;  Lick  slinle  contains 

v' 

almost  three  per  cent,  more  alumina,  and  i-,  for  tliat  reason,  that  much 
stron«]^er  and  Ijetter  than  the  one  from  Yeodershurf^. 
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In  the  report  on  the  "Clays  and  Clay  Industries  of  the  Coal-bearing 
Counties  of  Indiana/'  published  in  the  20th  Annual  Report  of  this 
Department,  the  affertMge  eompo&iiion  of  the  fhales  used  by  ten  of  the 
leading  paving  brick  and  sewer  pipe  factories  in  Ohio  was  taken  as  a 
wtandard  of  eomparimm  for  the  composition  of  Indiana  shales  suitable 
for  vitrified  products.    That  average  showed  the  presence  of 

Clay-lmse  and  sand   84.78  per  cent. 

Fluxes   13.22  per  cent. 

By  comparing  with  this  average  the  composition  of  the  "Blue  Lick'' 
ahale  as  follows: 

Clay-base  and  sand    84.19  per  cent. 

Fluxes   14.49  per  cent. 

we  find  a  very  dose  approximation  to  the- standard  of  comparison  and 
prove  the  chemical  fitness  of  the  shale  for  the  making  of  paving  brick 
and  sewer  pipe. 

Edward  Orton,  St.,  in  a  paper  on  "The  Clays  of  Ohio,  Their  Origin, 
Composition  and  Varieties,"*  speaks  of  the  division  of  the  Waverly 
shales  of  that  State  which  correspond  to  the  Knobstone  shale  of  Jack- 
son County  "as  a  great  stratum  160  to  450  feet  in  thickness,  consist- 
ing of  light  colored  blue  or  gray  shales  that  have  unlimited  possibilities 
of  service  in  the  practical  way,  but  which  have  been  almost  completely 
ignored  thus  far.  Their  day,  however,  is  sure  to  come.  Their  adapta- 
tion to  paving  block  manufacture  in  particular  will  be  recognized  and 
it  will  be  at  once  shown  as  soon  as  it  is  used  that  no  better  material  for 
this  purpose  is  found  in  our  entire  series  than  this  shale  can  supply." 

The  use  of  brick  for  paving  streets  and  roadways  has  as  yet  hardly 
begun  in  Indiana,  yet,  between  1890  and  1896,  twenty-seven  towns  and 
cities  (not  including  Indianapolis)  of  the  State  expended  for  paving 
brick  and  block  alone  $884,667,  and  for  brick  pavements  $2,416,131. 
Of  the  sum  expended  for  the  pavers,  no  less  than  $647,022  were  sent 
to  the  States  of  Ohio  and  West  Virginia  for  brick,  every  one  of  which 
could  liave  been  made  in  Indiana  and  laid  down  at  a  handsome  profit 
in  the  cities  using  them,  for  a  less  price  than  they  were  shipped  in 
from  other  states. 

At  Seymour,  several  million  brick  have  been  brought  from  Ohio  and 
laid  down  in  the  streets.  These  cost  from  $10.00  to  $14.00  per  thou- 
sand. The  raw  material  for  making  them  was  to  be  found  in  abundance 
bv  the  side  of  a  railway  within  six  miles  of  the  spot  where  they  were 
ui^ed.    The  extra  amount  paid  for  transportation  of  these  brick  would 

'^'  Ocul.  Surv.  of  Ohio.  VII,  1S93, 5S. 


148  REPORT  OF  8TAT£  GEOLOGIST. 

have  paid  for  a  good  plant  for  manufacturing  them  which,  in  the 
future,  would  have  furnished  labor  for  many  hands.  No  pavine  brick 
factory  exists  at  present  in  southern  Indiana,  except  the  one  at  Evnns- 
ville.  All  the  towns  of  that  region  of  a  thousand  or  more  inhabitants, 
will  within  ten  years,  use  brick  for  paving  their  leading  streets.  No 
cheaper  or  more  durable  pavement  can  be  put  down.  All  things  con- 
sidered, no  better  point  exists  for  locating  the  factory  to  supply  the 
brick  for  these  future  pavements,  than  at  ^^lue  Lick,^^  in  Jackson 
County. 

REMARKS  ON  THE  CLAY   ANALYSES. 

Tlie  following  analyses  of  clays  wore  made  especially  for  this  report 
by  Prof.  W.  A.  Xoyes,  of  the  Rose  Polytechnic  Institute,  of  Terre 
Haute,  Indiana.  The  analysis  is,  in  each  case,  based  on  the  substance 
dried  at  135®  C.  The  portions  marked  insoluble  were  found  to  be  in- 
soluble in  acids  and  sodium  carbonate. 

No.  1.  Average  of  the  material  used  in  the  making  of  terra  cotta 
lumber  at  Hobart,  Lake  Co.,  Indiana.    See  p.  128. 

No.  2.  Average  sample  of  the  upper  portion  of  the  bed  of  bluish- 
gray  marly  clay  at  Garden  City,  Porter  Co.,  Indiana.    See  p.  133. 

No.  3.  Average  sample  of  the  bluish-gray  marly  clay  from  the  pit 
of  P.  E.  Anderson  &  Sons,  Chesterton,  Porter  Co.,  Indiana.  See  p.  137. 

No.  4.  Average  sample  of  the  bluish-gray  marly  clay  from  the  pit 
of  Roeske  Bros.,  Michigan  City,  Indiana.    See  p.  138. 

Clays  Nos.  1  to  4,  inclusive,  will  be  found  in  every  way  suitable  for 
making  terra  cotta  lumber,  solid  fire  proofing,  flue  linings,  foundation 
brick,  under-roofing,  column  and  girder  covering,  etc.,  etc. 

No.  5.  Average  sample  of  Knobstone  shale  from  ^'Blue  Lick,'^ 
Jackson  Co.,  Indiana.  Suitable  for  paving  brick,  sewer  pipe,  roofing 
tile  and  other  vitrified  products.    See  p.  146. 
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THE  PETROLEUM  INDUSTRY  IN  INDIANA  IN  1897. 


BY    W.    8.    BL\1CHLEY. 


With  the  exception  of  a  small  output  in  Vigo  County,  all  the  petro- 
leum produced  in  Indiana  is  yielded  by  the  Trenton  limestone  of  the 
Lower  Silurian  formation.  The  main  field  is  very  probably  a  continua- 
tion westward  of  that  of  Lima,  Ohio,  though  as  yet  the  connecting  area 
between  the  two  has  not  been  located.  This  field,  comprising  about 
400  square  miles,  lies  northeast  of  the  center  of  the  State,  in  portions 
of  Adams,  Jay,  Wells,  Blackford,  Grant  and  Huntington  counties. 
Outside  of  this  area,  oil  in  commercial  quantities  was  being  produced 
on  January  1st,  1898,  near  Peru,  Miami  County;  Walton,  Cass  County; 
Bich  Valley,  Wabash  County;  Alexandria,  Madison  County;  Washing- 
j  .  .  ton  Township,  Delaware  County,  and  Broad  Ripple^ 
mj  PiYvi  Marion  County.  All  of  these  minor  productive  pools  were 
.  located  in  1897,  except  the  one  at  Broad  Ripple,  where  one 

'  or  two  bores  produced  oil  the  year  before.  As  predicted  in 
my  former  reports,  the  main  field  is  thus  slowly  but  surely  extending 
its  borders  to  the  south  and  west,  and  will  eventually  cover  all,  or  the 
greater  portion  of  the  area  now  producing  natural  gas. 

The  petroleum  of  the  Trenton  limestone  was  formed  in  that  rock 
many  thousands  of  years  ago,  by  the  slow  decomposition  or  destructive 
distillation  of  myriads  of  animals  and  plants  which  existed  in  the 
Silurian  seas  at  the  time  the  sediment  of  which  the  limestone  was 
fonned  was  being  deposited.  Those  animals  and  plants  were  buried 
in  vast  numbers  in  that  sediment,  and  by  the  waters  above  and  the 
ooze  around  them  shut  off  from  the  free  oxygen  of  the  air,  and  the 
decay  ordinarily  undergone  by  dead  organisms  was  thereby  prevented. 
It  is  a  well  known  fact  that  if  wood,  coal  or  the  body  of  any  animal 
.  be  placed  in  an  air-tight  retort  and  heated,  a  distillation 
^  will  occur,  and  the  object  will  be  changed  to  gaseous,  oily 
p,/^j  and  solid  matters.  In  the  absence  of  heat  a  very  long 
period  of  time  will  bring  about  the  same  results.  By  this 
is  meant  the  process  of  "slow  destructive  distillation^^  above  men- 
tioned. 

The  Trenton  limestone,  when  first  formed,  was  a  pure  calcium  car- 
bonate, or  carbonate  of  lime.  In  the  course  of  time  certain  areas  of 
the  sea  bottom,  covered  with  the  lime  carbonate,  were  slowly  raised 
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until  they  became  higher  than  the  others,  and  formed  shallow  basins, 
lagoons  or  bays.  Some  of  these  raised  portions  covered  very  large 
areas.  Others  were  isolated  or  separated  from  the  main  area  some- 
times by  a  distance  of  20  to  30  miles.  The  outline  of  all  was  irregular, 
with  many  indentations  along  the  margins.  In  these  more  shallow 
portions  of  the  Silurian  seas  the  water  became  in  time  very  briny  and 
„  ..  ^caused  a  chemical  change  in  the  rock.  To  the  lime  car- 
p  -    "^  bonate  was  added  some  magnesia  from  the  brine,  and  a 

.  J,  ^  magnesia-lime  carbonate  called  "dolomite^^  resulted.  Wher- 
,  T'  I  6ver  this  change  took  place — which  was  only  in  the  shal- 
low,  briny  areas  noted — ^the  resulting  dolomite  was  porous. 
This  porous  condition  was  due  to  the  fact  that  the  new  crystals  of  dolo- 
mite were  smaller  than,  and  never  entirely  filled  the  spaces  occupied 
by,  the  older  crystals  of  lime  carbonate. 

Trenton  limestone  underlies  the  whole  State  of  Indiana  at  depths 
varying  from  348  feet  below  the  surface  at  Lawrenceburg  to  1,933  feet 
below  at  Auburn  and  2,300  feet  below  at  Evansville.     Only  a  small 

TV  proportion  of  this  underlying  Trenton  was  ever  changed 

J'      .      .   into  dolomite  or  porous  rock,  and  only  in  the  porous  areas 

^  ,.  are  gas  and  oil  found.    There  is  absolutely  no  method  of 

telling  where  the  limestone  is  porous  and  where  it  is  not, 

except  by  putting  down  a  bore. 

The  Trenton  in  Indiana  varies  in  known  thickness  from  470  to  586 
feet,  and  the  porous  portion  is  found  only  near  its  upper  part.  It  is 
useless  to  drill  into  it  more  than  70  feet,  since,  of  the  eight  thousand 
and  more  bores  which  have  been  put  down  in  the  State  no  oil  or  gas 
has  been  found  below  that  depth. 

The  surface  of  the  Trenton  limestone  is  not  level  as  many  people 
suppose,  but  is  a  series  of  alternating  arches  and  depressions  or  ridges 
and  valleys.  The  arches  or  domes  are  like  inverted  troughs  and  vary 
much  in  width  and  area,  as  do  also  the  depressions  between  them. 

Wherever  gas  and  oil  occur  they  will  be  found  in  a  porous  stratum 

in  one  of  the  arches  or  anticlines  as  they  are  called.    If  a  bore  happens 

.        to  be  put  down  and  strikes  a  depression  or  syncline  be- 

.    ,  tween  the  arches,  salt  water  will  invariably  be  found.    If 

A  .*  y  both  gas  and  oil  are  present  in  a  certain  area,  and  the  bore 
strikes  the  flank  or  side  of  the  arch,  oil  will  result.  If  the 
bore  strikes  the  crest  or  dome  of  the  arch,  gas  will  flow.  The  cause 
of  this  is  simple,  being  due  to  the  arrangement  of  the  three  fluids 
according  to  their  relative  weights — ^the  lighter  gas  having  in  the  past 
risen  to  the  highest  portion  of  the  porous  limestone;  the  oil,  being 
heavier  than  gas  and  lighter  than  water,  having  been  stored  in  the  in- 
termediate and  the  heavier  salt  water  in  the  lower  level.    The  volume 
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of  gas  and  oU  accumulated  in  any  field,  will  depend,  therefore,  upon 
the  area  and  height  of  the  anticline,  and  upon  the  relative  thickness 
imd  degree  of  porosity  of  the  dolomitic  portion  of  the  Trenton  lime- 
stone. 

AVTiere  a  bore  for  petroleum  has  resulted  in  a  good  producing  well, 
the  level  of  the  surface  of  the  Trenton  rock  below  tide  should  be  care- 
fully ascertained.  This  can  be  done  only  by  running  a  transit  level 
from  the  nearest  point  where  the  surface  level  is  known,  usually  on  a 
railway,  to  the  surface  of  the  bore.  By  subtracting  the  surface  level 
of  the  bore  from  the  depth  at  which  Trenton  limestone  is  first  struck, 
the  surface  level  of  the  latter  will  be  obtained.  In  but  few  places  in 
the  State  is  Trenton  found  above  sea  level.  Where  so  found  the 
depth  to  Trenton  will  be  less  than  the  surface  level  of  the  bore,  and 
should  be  subtracted  accordingly. 

The  location  of  the  first  dozen  or  more  wells  in  any  area  a  mile  or 

two  square  must  of  necessity  be  largely  a  matter  of  guess-work,  but  if 

.         the  surface  level  of  the  Trenton  in  each  bore,  productive  or 

^  "^  dry,  be  carefully  ascertained,  the  trend  of  the  anticline  and 

„    .         the  approximate  limits  of  the  field  or  pool  can  be  soon 

J  J  determined.  Too  much  guess-work  concerning  the  surface 
level  of  the  spot  on  which  the  well  is  located  has  been  done 
in  the  past.  In  a  broken  country  it  is  difficult  for  any  man  to  guess 
approximately  at  the  relative  levels  of  two  points  a  quarter  of  a  mile 
apart,  and  the  new  level  should  always  be  ascertained  with  instru- 
ments. Of  course  the  surface  level  of  the  l)ore  has  nothing  to  do  with 
the  absolute  height  or  surface  level  of  the  Trenton,  or  the  absence  or 
presence  of  the  petroleum,  but  it  has  a  great  deal  to  do  with  the  ac- 
curate determination  of  the  surface  level  of  the  Trenton  and  therefore 
with  the  location  of  future  wells.  If  a  few  thousand  dollars  had  been 
spent  in  Indiana  in  past  days  in  the  careful  determination  of  surface 
levels,  it  would  have  saved  a  few  himdred  thousand  which  have  been 
sunk  in  dry  holes. 

At  the  main  points  at  which  petroleum  is  produced  in  Indiana,  the 
surface  level  of  the  Trenton  lies  below  sea  level  as  follows: 

Alexandria 45  feet. 

Broad  Ripple 105  feet. 

Geneva  164  feet. 

Keystone 128  feet 

Montpeller  107  feet. 

Peru  210  feet 

Rich  Valley  208  feet 

Van  Buren    138  feet. 

Walton,  Cass  Co 171  feet. 
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A  fallacy  which  is  possessed  by  many  would-be  operators  is,  that  mI 
fields  or  pools  run  in  lines,  and  that  one  field  is  connected  with  all 
others,  the  oil  flowing  from  one  to  the  other,  through  a  continuous 
strip  of  porous  rock.  This  may  in  part  be  true  in  the  Pennsylvania 
oil  regions,  but  it  is  wholly  untrue  in  the  Trenton  limestone  area  of 
Ohio  and  Indiana.  While  all  the  so-called  ^"pools"  of  that  area  are 
found  in  the  Trenton  formation,  they  are  not  necessarily  connected, 

P  J    N  f    ^^^^^  ^*^  ^^^^^'  ^^^  ^  lines.    A  pool  may  be  of  any  shape,  and 
^^  .,     may  lie  in  any  direction  from  anv  other  pool.    Its  bouuda- 

Odd  ^^^^  ^^^^  straight  or  sinuous;  its  area  one  square  yard  or 
(lue  thousand  square  miles.  If  the  conditions  necessary 
for  the  storing  of  petroleum,  namely  a  porous  reservoir,  locatc'd  in  a 
dome  or  anticline  of  the  Trenton  limestone,  with  an  impervious  cover 
above  it  and  a  water  pressure  below  it,  have  Ijcen  present  in  the  past, 
the  oil  will  very  likely  ]»e  found,  whatever  the  shape,  size  or  relative 
location  as  to  other  similar  reservoirs.  The  operator  can  only  sink  liis 
drill;  he  has  no  way  of  knowing  before-hfind  what  the  result  will  be. 
He  may  pierce  the  center  of  the  reservoir  and  get  a  500-barrel  well;  he 
mav  strike  near  its  outer  rim  and  get  a  ten-barrel  well — he  mav  miss  it 
altogether  and  get  a  dry  hole.  One  thing  he  can  rely  upon  if  lie  strikes 
a  productive  well,  and  that  is,  that  he  is  drawing  upon  a  stored  product 
which  is  not  now  being  formed  in  the  rock  from  which  it  is  drawn, 
and  that,  therefore,  he  must  oventuallv  exhaust  the  stock  from  the 
immediate  vicinity  of  his  bore. 

More  or  less  salt  water  is  found  in  all  portions  of  the  main  field. 

A  diilereuoe  of  only  six  to  ten  feet  in  elevation  or  depression  of  the 

.surface  of  the  Trenton  defines  oil  and  Siilt-water  territory. 

.     -   ,.        Some  of  the  liest  wells  pump  a  large  amount  of  salt  water 

,,.  .,        with  the  oil.    The  water  seems  to  keep  the  pores  of  the  oil 

rock  free  from  paraffine  and  other  clogging  materials,  and 

a  well  producing  four  to  ten  barrels  of  water  a  day  is  preferred  by 

many  operators  to  one  that  produces  oil  alone. 

Throughout  the  Indiana  field  an  eight  or  ten  inch  drive  pipe  is 
forced  down  through  the  drift  to  the  Niagara  limestone.  The  saltwater 
usually  found  in  the  >»'iagara  is  cased  off  by  an  iron  tube  5^'  or  6^ 
inches  in  diameter,  which  reaches  to  the  soft  blue  Huds<m  River  lime- 
stone underlying  the  Niagara.  This  second  limestone  and  the  Utica 
shale  beneath  it  contain  no  water.  The  Trenton  is  evcrvwhcre  over- 
lain  with  the  soft,  dark  colored  l- tica  sliale  which  forms  an  impervious 
cover  through  which  neither  gas  nor  oil  can  escape.  From  the  bottom 
of  this  shale  the  drill  passes  at  once  into  hard  limestone.    Tn  the  main 
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field  the  first  "pay  streak"  is  found  at  from  15  to  25  feet 
W  MOh       ^  ^^^^  Trenton;  and  usually  a  "second  pay"  10  to  VI  feet  * 
I    (I      /  ^  lower  down.    A  few  feet  below  the  second  porous  stratum 
*  salt  water  is  usually  found.    The  driller  aims  to  go  as  near 
this  as  he  can  -without  tapping  the  stratum  in  which  it  occurs. 

For  a  number  of  reasons  a  lease  in  the  Indiana  field  can  be  operated 
as  cheaply  as  any  in  the  eastern  United  States.  Chief  among  these 
are  the  folloiivinff: 

(a)  The  wells  are  comparatively  shallow,  the  Trenton  limestone 
in  most  instances  being  struck  at  less  than  1,000  feet,  (b)  It  is 
seldom  that  more  than  150  feet  of  drive  pipe  and  400  feet  of  casing  are 
necessary,  (c)  On  account  of  a  comparatively  level  surface  a  large 
number  of  wells  can  be  connected  to  and  pumped  with  one  power. 

(d)  Gas  for  fuel  or  for  running  gas  engines  is  usually  plentiful. 

(e)  Transportation  facilities  are  excellent,  a  system  of  pipe  lines  per- 
meating all  parts  of  the  main  field. 

But  few  extensions  of  any  importance  were  made  in  the  main  Indi- 
ana oil  field  in  1897.  The  prevailing  low  price  of  petroleum  prevented 
operations  in  territory  which  had  been  fairly  well  tested.    The  "wild- 
catters" gave  most  of  their  attention  to  the  pools  at  Alexandria  and 
Peru,  where  they  hoped  to  strike  something  better  than  the  main 
field  promised.    Moreover,  all  of  the  most  promising  prospective  terri- 
tory within  or  near  the  linos  shown  on  last  season's  map  was  under 
lease,  and  the  operators  only  aimed  to  protect  property 
;     lines,  leaving  active  drilling  for  the  future  when  the  price 
^   , .' .      of  the  jiroduct  shall  have  raised.     In  Jay  County  some 

F'  u        c^*>^^  wells  were  drilled  in  the  south  half  of  section  7,  the 
northeast  quarter  of  section  8  and  the  north  half  of  section 
18  ('^l.  north,  13  east),  in  territorv  which  liad  not  before  been  tested. 

The  Diamond  Oil  Company  luis  had  remarkable  success  with  its 
lease  on  the  A.  11.  ]\Iyers  farm  in  section  30  (24  north,  12  ea^t),  Har- 
rison Township,  lilackford  County.  Of  three  wells  put  down  in  1896 
and  nine  in  ISDT,  all  have  been  good  producers,  starting  out  from  60 
to  300  barrels  per  day.  Their  total  production  for  the  year  was  75,000 
barrels  nn  the  18-1  ar-res,  i)roving  it  one  of  the  best  leases  in  the  main 
field.  Tlie  Trenton  is  found  at  depths  varying  from  934  to  972  feet. 
Numerous  bores  have  l)een  put  down  on  all  sides  of 'this  lease,  but  they 
have  for  the  most  part  proven  dry  holes  or  small  producers. 

No  developments  of  importance  were  made  in  Adams  County.    In 
Wells  County  several  good  wells  were  located  on  the  W.  Pouless  farm, 
in  section  6,  Jackson  Township,  which  had  before  been  undrilled.    It 
is  estimated  by  a  conservative  operator  that  the  old  wells  of  the  county , 
have  had  an  average  decline  of  40  per  cent,  in  output  within  the  year. 
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In  Grant  County  the  only  new  developments  have  been  in  the  north 
halves  of  sections  2  and  3,  Van  Buren  Township,  where  some  fair 
wells  were  completed  by  the  Ziegler  Oil  Company. 

In  Huntington  County  a  number  of  good  wells  were  completed  in 
the  southwest  comer  of  Jefferson  Township,  but  th*e  lines  of  the 
productive  area  were  unchanged.  Sections  27  to  34,  inclusive,  in 
Salamonie  Township,  will  doubtless  be  found  to  be  pajring  territory 
in  the  future — though  one  or  two  test  bores  have  developed  only  salt 
water. 

STATISTICS  OF  THE  OIL  INDUSTRY  IN  INDIANA. 

The  following  table  gives  the  production  of  petroleum  in  the  United 
States  from  1859  to  1896,  inclusive,  together  with  the  average  yearly 
prices  per  barrel: 
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From  the  above  table  it  will  be  learned  that  the  production  of 
petroleum  in  Indiana  gradually  increased  from  33,375  barrels  in  1889, 
when  the  wella  at  Terre  Haute  liret  began  yielding,  to  4,680,738  bar- 
rels in  1896.  In  1897,  the  production,  for  the  firat  time,  fell  below 
that  of  the  preceding  year,  the  loss  being  337,694  barrels,  or  revy 
nearly  7  per  cent.  This  decrease  was  mainly  due  to  the  prevailing  low 
price  of  the  product,  which  brought  about  an  inactivity  in  drilling. 
As  already  noted,  the  production  of  the  old  wells  in  the  main  field  fell 
off  about  one-third,  and  the  total  production  for  the  year  would  have 
been  much  less  had  it  not  been  for  the  new  developments  at  Peru, 
Alexandria  and  other  points. 

In  the  following  table  is  shown  the  total  production  in  Indiana  by 
months  from  1891  to  1897,  inclusive.  The  largest  production  in  any 
one  month  is  seen  to  have  been  in  July,  1S95,  when  434,370  barrels 
were  produced. 
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It  will  be  noted  that  the  production  in  each  of  the  winter  months  is 
less  than  in  those  of  spring  or  summer.  This  is  usually  the  case,  there 
being,  during  the  cold  season,  fewer  wells  drilled  in  and  a  smaller 
yield  from  those  already  finished.  The  shipments  are  greater  than 
the  production  in  winter  and  the  price  usually  rises  a  few  cents  per 
barrel. 

In  the  following  table  will  be  found  a  statement  of  the  production 
of  petroleum  in  Indiana  from  1889  to  1897,  inclusive: 
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PRODUCTION  OF  PETROLEUM  IN  INDIANA  FROM  1«89  TO  1S9T. 
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From  the  following  table  may  be  learned  the  number  of  wells  put 
down  in  Indiana  for  oil  in  any  month  since  June,  IS91: 


TEAR. 

Jhb. 

Pib. 

H... 

Apl. 

[ 

M., 

Jbn* 

..., 

A  UK. 

S>iii. 

Oct. 

Ko». 

Dm. 

Total. 

un 

t          < 

1^ 

„ 

, 

m 

BP 

This  table  shove  that  there  was  less  activity  in  oil  operations  in  In- 
diana in  18iJ7  than  during  any  year  since  1893.  On  January  Ist,  1898, 
there  were  3,648  nelis  producing  oil  in  the  State,  so  that  1,575  of 
those  completed  had  either  proven  dry  holes  or  had  ceased  to  yield  oil 
in  sufficient  quantity  to  pay  for  pumping. 

The  following  table  gives  the 
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From  the  following  table  may  be  learned  the 
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One  feature  of  the  oil  industry  which  has  come  into  common  use, 
and  which  should  be  abandoned,  ia  that  of  giving  the  initial  output 
of  a  well  rather  than  its  settled  production  after  30  or  60  days.  Be- 
cause a  well  starts  out  at  100  or  250  barrels  a  day  is  no  sign  that  its 
total  production  will  be  a  large  one.  In  general  it  may  be  said  that  a 
50-barreI  well  will  be  down  to  ten  barrels  in  two  months,  and  to  five 
barrels  in  a  year.  A  well  that  has  an  initial  production  of  50  barrels 
is  a  fair  average  well  for  the  entire  Indiana  field,  the  average  produc- 
tion of  which  is  about  3.7  barrels  per  well  per  day.  A  well  that  starts 
oft  at  150  to  260  barrels  gets  down  to  the  average  in  time,  the  only 
difference  being  that  the  oil  bearing  stratum  which  the  bore  has 
pierced  is  a  little  more  porous  than  in  the  one  yielding  50  barrels. 

The  following  table  shows  the 

INITIAL  DAILY  PRODUCTION  OF  NEW  WELLS  IN  THE  INDIANA  OIL  FIELDS 
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I  Bkrrela.) 


MONTH. 

mi. 

im. 

isra. 

ia»t. 

189fi. 

tm. 

1897. 

Jbduso'   ... 

312 

lJ}3o 

3^1 

^1. 

.55?  1 

m 

M^"'  ■ 

r.^ 

2.9B8 

s^ 

2m 

.lOU  ' 
2,109'' 

Avnw 

m 

1,W 

sjsa 

;i;«6 

2m 

im 

PETROLBUM   INDUSTRY  IN   INDIANA.  165 


THE  ALEXANDRIA  OIL  FIELD. 

On  April  23d,  1897,  a  bore  put  down  on  the  N*.  Carver  farm,  north- 
east quarter  of  section  17  (21  north,  8  east),  two  miles  northeast  of 
Alexandria,  Madison  County,  developed  a  large  amount  of  petroleum. 
It  was  a  wild-cat  bore  put  down  by  the  N*ori;hem  Lima  Oil  Company, 
and  when  first  drilled  in  showed  but  little  signs  of  oil.  The  Trenton 
limestone  was  struck  at  890  feet  and  was  pierced  100  feet,  the  drill 
passing  through  two  streaks  of  porous  rock  with  28  feet  of  hard,  non- 
porous  material  between  them.  The  showing  of  oil  was  enough 
to  cause  the  company  to  shoot  the  well  on  the  date  mentioned,  when 
it  at  once  began  to  flow  about  250  barrels  per  day.  Owing  to  a  lack 
of  tankage  and  pipe  line  facilities  much  of  the  first  week^s  flow  was 
wasted,  but  the  Buckeye  Pipe  Line  soon  made  connection  with  their 
loading  rack  at  Alexandria,  and  took  care  of  the  product. 

The  drilling  in  of  such  a  well  awakened  th^  lethargy  which  for  a 
number  of  months  had  enthralled  the  oil  operators  throughout  the 
Lima — Indiana  field,  and  hundreds  of  them  flocked  to  Alexandria 
and  sought  leases  in  the  prospective  territory.  A  number  of  bores  were 
soon  staited,  nine  of  which  were  completed  in  May.  Of  these,  three 
yielded  gas  only,  and  the  remaining  six  had  a  combined  initial  output 
of  but  245  barrels  of  petroleum. 

One  of  these  wells,  located  on  the  Decker  farm,  about  20  rods  west 
of  the  Carver  well,  showed  but  a  trace  of  oil,  but  gave  off  a  large 
amount  of  gas  which  for  a  time  was  allowed  to  escape.  This  opened 
up  the  great  question  of  the  waste  of  gas  from  oil  wells,  which  has 
since  been  the  subject  of  much  contention  between  oil  operators  and 
the  consumers  of  natural  gas.  This  question  is  fully  discussed  by  the 
'  State  Gas  Supervisor,  Mr.  J.  C.  Leach,  in  another  pari;  of  the  present 
volume. 

In  June,  11  additional  wells  were  drilled  in,  but  three  of  which 
yielded  oil,  and  the  remainder  gas.  One  of  the  oil  wells  was  located 
on  the  S.  M.  Peck  farm,  in  the  southwest  quaiier  of  section  23  (21 
north,  8  east),  about  two  and  one-half  miles  southeast  of  the  Carver 
well.  It  8tari;ed  out  at  100  barrels,  and  on  September  25th  was  pro- 
ducing about  60  barrels  of  oil  and  wasting  2,000,000  cubic  feet  of 
gas  daily.  Four  bores  have  since  been  drilled  on  the  same  farm,  one 
of  which  stari;ed  at  25  barrels  and  another  at  30,  the  other  two  being 
dry. 

A  second  one  of  the  wells,  which  was  finished  in  June,  created 
much  excitement^  for  the  reason  of  its  location  within  the  corporate 
limits  of  Alexandria,  on  a  lot  in  the  Hillside  Addition.    It  had  an  in- 
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itial  output  of  50  barrels  daily,  but  by  mid-September  was  down  to 
10  barrels  and  a  small  flow  of  gas.  This  immediately  started  a  town 
lot  boom  in  that  section  of  the  city  and  a  number  of  wells  were  drilled 
in,  the  most  productive  of  which,  known  as  the  Stillwell  No.  1,  was 
finished  July  Ist,  starting  at  150  barrels,  with  a  large  accompanying 
waste  of  gas. 

During  July  12  bores  were  completed  in  the  Alexandria  field,  five 
of  which  were  dry.  The  seven  producing  wells  had  an  initial  output 
of  605  barrels,  400  of  which  were  yielded  by  a  single  well  on  the  W. 
P.  Blake  farm,  east  half  of  northwest  quarter  of  section  16  (21  north, 
8  east).  This  was  one-third  mile  east  of  the  Carver  No.  1,  and  was 
the  best  well  drilled  near  Alexandria  in  1897.  The  Trenton  limestone 
was  found  at  918  feet.  Four  other  bores  on  the  same  lease  started 
at  150,  125,  10  and  100  barrels,  respectively.  The  first  two  wells 
soon  began  to  yield  large  quantities  of  salt  water,  and  by  September 
25th  the  No.  1  was  producing  65  barrels  of  oil  and  wasting  1,000,000 
cubic  feet  of  gas  daily. 

Bores  which  were  dry  or  yielded  gas  only  were  drilled  on  the  W.  P. 
Perry  farm,  one  mile  northwest  of  Alexandria,  where  the  Trenton  was 
found  at  880  feet  below  the  surface;  also  on  the  M.  E.  Tomlinson 
farm,  one  mile  north;  on  the  Wm.  Carver  farm,  one  mile  west;  on  the 
Sharp  farm,  four  miles  southwest;  on  the  Mary  Nicson  farm,  one  mile 
southwest,  and  on  the  Thomas  Baxter  farm,  two  and  a  half  miles 
southeast,  of  Alexandria.  Two  bores,  which  furnished  gas  only,  were 
also  sunk  on  the  Rosebaum  and  Vincent  farms,  near  Suiomitville. 
These  non-productive  bores  stopped  the  growth  of  the  field  to  the 
north,  west  and  south.  With  the  exception  of  three  or  four,  all  bores 
sunk  within  the  limits  of  the  town  yielded  much  gas  and  little  oil, 
and  but  eight  of  them  produced  oil  at  all.  Several  bores  which  were 
put  down  between  these  town-lot  wells  and  the  Blake-Carver  pool 
proved  dry,  and  developments  in  the  former  locality  came  to  a  close. 

During  August  and  September  23  bores  were  finished,  ten  of  which 
were  dry,  and  the  13  producing  had  a  combined  output  of  only  425 
barrels.  The  interest  of  operators  was  about  this  time  transferred  to 
the  field  at  Peru,  and  during  the  last  three  months  of  the  year  but 
little  drilling  was  done,  and  this  only  east  and  northeast  of  the  origi- 
nal Carver  well.  This  well,  by  September  25th,  was  yielding  gas  only, 
and  a  second  bore  put  down  on  the  same  lease  in  December  proved  dry. 

While  the  results  in  the  Alexandria  field  have,  up  to  the  present, 
proven  unsatisfactory,  there  is  little  doubt  but  that  in  the  future  its 
limits  will  be  extended  to  the  northeast,  until  it  is  connected  with  the 
main  Indiana  field.     It  would  be  far  better,  however,  to  postpone 
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diiilixig  within  the  limits  of  the  gas-producing  territory  until  the 
mpply  of  gas  has  been  practically  ezhansted.  The  oil  can  be  held 
in  store  and  will  not  be  wasted  while  the  gas  is  being  drawn  off.  It  is 
worse  than  folly  to  waste  the  one  while  trying  to  secure  the  other. 
Wherever  the  two  are  found  in  conjunction^  separators  should  be 
used  and  the  gas  piped  to  some  main  where  it  can  be  utilized.  Such 
separators  are  on  the  market  and  their  utility  has  been  proven.  Laws 
should  be  enacted  giving  the  Gas  Supervisor  the  right  to  shut  off  all 
wells  where  either  of  the  two  products  is  being  wasted.  By  such 
means  only  can  these  two  fuels  be  properly  conserved  and  made  to  be 
of  the  greatest  and  most  lasting  utility  to  the  people  of  the  State. 

The  following  are  the  statistics  of  the  Alexandria  field  to  January 
Isty  1896.  They  were  in  part  furnished  by  Mr.  Leach,  who  has  been 
actively  engaged  since  June  Ist  in  trying  to  shut  off  the  waste  of  gas: 

STATISTICS  OF  THE  ALEXANDRIA  OIL  FIELD  FOR  1897. 
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Am*t  of  gas  wasting  dally,  Jan.  1  (estimate). 20,000,000  cubic  ft. 

Dafly  ofl  production,  Jan.  1 400  barrels. 

Average  production  per  well,  Jan.  1 18  barrels. 

Seven  miles  northeast  of  Alexandria,  in  section  36  (22  north,  8 
«ast),  Washington  Township,  Delaware  County,  several  bores  were  put 
down  in  the  fall  of  1897,  two  of  which  yielded  oil  in  commercial  quan- 
tities. The  first  of  these,  on  the  Wm.  Broyles  farm,  struck  the  Tren- 
ton limestone  at  D40  feet,  the  first  pay  streak  at  1,010  and  the  second 
at  1,045  feet.    The  well  was  not  shot,  and  started  with  a  flow  of  50 
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barrels.  The  second,  on  the  Robert  Livingston  farm,  three-quarters 
of  a  mile  southwest,  started  at  150  barrels,  after  striking  the  Trenton 
at  937  feet.  On  the  first  of  January  Mr.  Leach  reported  that  the  two 
wells  were  producing  daily  125  barrels  of  oil  and  3,000,000  cubic  feet 
of  gas;  the  latter  being  allowed  to  escape.  On  the  Karus  farm,  near 
Matthews,  five  miles  northeast  of  the  Broyles  well,  a  bore  put  down  in 
December  resulted  in  a  dry  hole;  as  did  also  one  on  the  Vickery  farm, 
a  mile  east  of  the  Broyles  well. 

THE  PERU  OIL  FIELD. 

The  neatest  development  of  the  Petroleum  Lidustry  in  Indiana  in 
1897  was  in  the  immediate  vicinity  of  Peru,  Miami  County,  about 
35  miles  northwest  of  the  western  end  of  the  main  field.  Two  hun- 
dred and  twenty-nine  wells  were  put  down  in  this  new  field  between 
August  15th  and  January  1st,  and  of  these  178  have  proven  produc- 
tive of  petroleum  in  commercial  quantities. 

It  had  long  been  supposed  that  Peru  lay  outside  of  both  the  oil  and 
gas  areas  of  the  State.  This  supposition  was  based  on  the  fact  that 
three  wells  were  put  down  in  the  vicinity  of  that  city  in  1888 — all  of 
which  yielded  salt  water,  and  but  one  of  which  showed  signs  of  oil. 
The  first  of  these  was  located  on  the  E.  A.  Bearss  land  in  the  south- 
east quarter  of  the  northeast  quarter  of  section  28  (27  north,  4  east), 
in  the  north  part  of  the  city,  and  less  than  one-third  of  a  mile  due 
east  of  some  of  the  most  productive  wells  of  the  present  season.  The 
record  of  that  well  as  given  by  S.  S.  Gorby*  was  as  follows: 

AUuvlum— river  drift  86  feet 

Niagara  limestone  385  feet 

Hudson  River  and  Utica 454  feet 

Top  of  Trenton 875  feet 

Total  depth   905  feet 

Surface  above  sea  level 657  feet 

Top  of  Trenton  below  sea  level 218  feet 

In  this  well  a  small  quantity  of  oil  was  found  five  feet  below  the 
top  of  the  Trenton,  and  at  25  feet  in  Trenton  salt  water  in  abund- 
ance was  struck. 

The  second  bore  was  put  down  on  the  J.  F.  Miller  farm  in  the 
southeast  quarter  of  section  34  (27  north,  4  east) — south  of  the 
Wabash  River  and  about  one  and  three-quarter  miles  southeast  of 
well  No.  1.  Its  surface  was  700  feet  above  sea  level,  and  Trenton  was 
struck  at  a  depth  of  929  feet,  or  229  feet  below  sea  level,  showing  a 
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descent  of  11  feet  in  the  surface  of  the  Trenton  between  the  two 
wells.  This,  alone,  was  snflBcient  to  show  that  oil  would  not  be  found 
in  that  direction  south  of  the  river,  yet  a  number  of  bores  were  sunk 
the  present  season  to  try  to  prove  the  contrary. 

A  third  bore  was  put  down  on  the  John  Younce  farm  near  the  cen- 
ter of  section  21  (26  north,  5  east),  Butler  Township.  The  Trenton 
was  found  at  a  depth  of  960  feet,  but  the  surface  level  was  not  deter- 
mined, hence  the  record  is  of  little  value.  A  small  quantity  of  gas  was 
found  at  970,  and  salt  water,  which  filled  the  bore,  at  1,000  feet. 

The  fourth  and  last  well,  until  those  of  1897,  was  located  on  the 
farm  of  A.  C.  Bearss  in  the  southwest  quarter  of  section  16  (27  north, 
4  east),  about  three  miles  north  of  the  center  of  Peru.  The  section 
at  this  well  was  as  follows: 

Drift   324  feet. 

Niagara  limestone  379  feet 

Hudson  River  and  Utica  shale 307  feet. 

Top  of  Trenton 1010  feet 

Total  depth  1041  feet 

Surface  above  sea  level 757  feet 

Top  of  Trenton  below  sea  level 263  feet. 

This  showed  a  decline  of  35  feet  in  the  level  of  the  Trenton  between 
wells  No.  1  and  No.  4,  and  should  have  proven  the  futility  of  farther 
boring  in  this  direction. 

No  farther  search  was  made  for  gas  or  oil  until  the  spring  of  1897, 
when  100  citizens  of  Peru  organized  the  "People's  Oil  and  Gas  Com- 
pany." Ten  dollars  each  was  subscribed  and  a  bore  put  down  on  the 
B.  E.  Wallace  farm  south  of  the  Wabash  and  just  east  of  the  Missis- 
sinewa  River.  No  surface  level  was  taken  and  no  accurate  record  was 
kept  of  the  well.  No  one  seems  to  know  the  depth  at  which  Trenton 
was  struck,  which  was  on  June  29th.  The  bore  proved  a  dry  hole, 
and  the  contractor  agreeing  to  drill  another  for  $500,  the  members  of 
the  company  put  up  $5  each  and  the  second  well  was  put  down  in  the 
northwestern  part  of  Peru,  on  a  triangular  piece  of  ground  about  one- 
third  mile  a  little  south  of  west  of  the  first  bore  put  down  in  1888. 
This  land  belongs  to  W.  N.  Dukes,  and  lies  just  north  of  the  Wabash 
Railway  in  the  southeast  quarter  of  section  28  (27  north,  4  east).  The 
surface  of  this  well  was  about  657  feet  above  sea  level,  and  the  top  of 
the  Trenton  was  reached  on  July  19th,  at  855  feet,  or  198  below  sea 
level,  showing  a  rise  of  20  feet  in  one-third  mile,  providing  the 
measurements  were  correctly  made.  Oil  was  found  a  few  feet  in  the 
Trenton,  and  the  well  filled  to  the  top  and  flowed  a  small  but  steady 
stream  through  the  casing,  yielding  about  12  barrels  per  day  for  three 
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weeks.  The  well  was  then  tubed  and  pumped  and  began  yielding  120 
barrels  a  day^  which  it  kept  np  for  a  month  or  more.  As  this  was  the 
first  oil  ever  found  in  the  county  it  created  no  little  excitement,  and 
the  company  immediately  began  the  sinking  of  two  more  wells  on  the 
same  16-acre  lease.  A  nimiber  of  new  companies  were  organized,  one 
of  which,  the  Runyan  Co.,  b^an  sinking  a  well  400  feet  east  of  the 
Dukes  No.  1.  These  three  wells  were  completed  about  the  same  date, 
September  10th. 

In  the  Dukes  No.  2,  350  feet  southwest  of  No.  1,  Trenton  was 
struck  at  844J,  and  when  penetrated  but  three  feet  the  bore  filled 
with  oil  and  overflowed  faster  than  the  product  could  be  taken  care 
of  in  barrels.  The  bore  tras  finally  sunk  25  feet  in  Trenton  and  tubed, 
and  the  well  began  jaelding  175  barrels  daily.  The  Dukes,  No.  8, 
found  the  Trenton  at  848^  and  was  sunk  21  feet  deeper.  It  started 
at  150  barrels.  The  Runyan  well  pierced  the  Trenton  at  850  J  feet, 
and  started  with  a  yield  of  140  barrels. 

The  opening  of  three  new  wells,  each  with  an  excellent  yield, 
started  an  oil  craze  which  ran  riot  through  the  town.  Every  citizen 
who  could  raise  five  or  ten  dollars  joined  an  oil  company,  and  most 
of  the  land  within  five  miles  of  the  city  which  could  be  leased  at  all 
was  soon  under  contract.  Old  oil  operators  from  the  main  field  and 
from  Alexandria  flocked  to  Peru  in  droves,  but  found  little  choice 
territory  unleased.  Royalties  of  as  high  as  one-fourth  were  asked  and 
given,  and  it  is  even  claimed  that  an  over-sanguine  farmer  refused 
$3,000  bonus  and  one-third  royalty  on  a  farm  which  was  supposed  to 
be  near  the  heart  of  the  field.  Some  of  the  newcomers  secured  the 
right  of  way  along  the  Wabash  and  L.  E.  A  W.  railways,  and  derricks 
began  to  go  up  on  all  sides  of  the  little  triangular  tract  known  as  "the 
Dukes  lease.*' 

By  the  25th  of  September  more  than  30  rigs  were  up  and  wells 
drilling  within  one-fifth  of  a  mile  of  the  four  producing  wells.  Town 
lots  were  leased  and  square  feet,  rather  than  acres,  were  con- 
tracted for.  The  local  operators,  who  knew  little  of  the  oil  business, 
thought  that  all  that  was  necessary  w^as  room  enough  to  set  up  a  rig 
and  a  boiler.  Fancy  prices  were  paid  for  town  lots,  and  as  the  new 
wells  began  to  come  in  as  fine  producers  the  craze  grew  apace,  and 
stock  which  had  cost  the  owners  five  to  twenty  dollars  sold  for  $250 
to  $1,000,  with  more  eager  to  buy  than  there  were  to  sell. 

Just  north  of  the  Dukes  lease  the  surface  rises  about  50  feet  and 
forms  what  is  known  as  Hospital  Hill.  A  number  of  the  wells  put 
down  in  the  first  half  of  October  were  located  on  this  hill  east  of 
Dukes  street,  and  all  of  them  came  in  with  handsome  yields.    The 
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best  of  these,  and  probably  the  best  well  in  the  entire  field,  was  put 
down  by  the  Creecent  Co.  on  the  Artis  lot.  A  record  of  this  well  as 
kept  by  the  superintendent  of  the  comjiany  shows  the  strata  pierced 
to  be  as  follows: 

Drtft   20  feet. 

Niagara  limestone  375  feet. 

Hudson  Rirer  shales  and  limestone 296  feet. 

Uticft  sbale  248  feet. 

Top  of  Trenton  at 898  feet 

Total  depth  933  feet. 

This  well  was  drilled  in  October  22nd,  and  produced  400  barrels  of 
oil  a  day  for  four  days.  The  production  then  dropped  gradually  to 
100  barrelSy  which  it  was  making  November  12th,  when  three  weeks 
old.  An  experienced  operator  from  Findlay,  Ohio,  concluded  that  a 
well  <m  an  adjacent  lot  would  produce  as  much.  Normally  the  lot 
was  worth  $200,  but  he  paid  $1,500  for  it  and  put  down  a  well  which 
started  at  30  barrels  daily. 

On  ten  acres  of  land  owned  by  the  Peru  Bagging  Co.;  a  short  dis- 
tance from  the  Artis  well,  six  wells  were  put  do^v^l  which  struck  the 
Trenton  at  an  average  depth  of  902  feet,  and  had  an  initial  produc- 
tion of  abont  75  barrels  each.  The  accompanying  plate  shows  a  por- 
tion of  Hospital  Hill  as  it  appeared  on  December  1st,  1897,  the  bag- 
ging mill  with  its  surrounding  derricks  being  just  to  the  left  of  the 
center  of  the  view. 

North  of  the  Bagging  Co.^s  plant  several  fair  wells  have  been  drilled 
on  the  E.  B.  Knnyan  land;  but  two  put  down  by  the  Ohio  Oil  Co.  on 
the  Bachael  Zem  farm,  west  half  of  southwest  quarter  of  section  21 
{27  north,  4  east),  have  yielded  much  salt  water  and  but  20  to  25  bar- 
rels of  petroleum. 

FtogresB  eastward  was  stopped  by  two  bores,  one  a  small  producer, 
which  was  soon  abandoned,  on  the  E.  A.  Bearss  land,  about  one-third 
mile  east  of  the  People's  No.  1  and  500  feet  west  of  the  first  well 
drilled  in  the  county  in  1888;  the  other  a  bore  in  North  Peru  (God- 
frey Beservation  No.  12),  which  found  the  Trenton  rock  at  867  feet, 
but  proved  barren. 

South  of  the  Wabash  Railway,  between  Grant  Street  and  the  Peru 
Driving  Park,  a  large  number  of  good  wells  were  put  down  in  October 
and  November  by  the  Klondike,  Peru  and  People*s  oil  companies.  In 
this  region  the  Trenton  rock  was  found  between  850  and  860  feet, 
showing  its  surface  to  be  from  200  to  215  feet  below  sea  level. 

South  of  the  Wabash  River  a  number  of  bores  were  put  down,  the 
location  of  each  being  given  in  the  list  which  follows,  not  one  of  which 
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found  more  than  a  mere  trace  of  oil.  On  the  T.  Eiley  farm,  just 
north  of  the  Driving  Park,  a  well  which  never  produced  more  than 
ten  barrels  daily  stopped  the  growth  of  the  field  in  that  direction; 
while  several  dry  holes  farther  northwest  served  to  mark  more  defi- 
nitely its  boundaries. 

By  the  first  of  December  the  limits  of  the  territory  producing  oil 
in  paying  quantities  were  fairly  well  defined,  as  shown  on  the  accom- 
panying map,  and  active  operations  greatly  decreased,  since  all  the 
inside  territory  was  under  lease.  The  nimiber  of  wells  finished  in 
November  was  88,  38  more  than  in  October.  At  the  close  of  the 
month  but  22  wells  were  being  drilled,  and  in  December  but  28  were 
finished,  none  of  which  were  non-productive. 

A  list  of  the  dry  holes  put  down  in  Miami  and  adjoining  counties 
which  served  to  mark  the  boundaries  of  the  Peru  field  is  here  given. 

A  LIST  OF  NON-PRODUCTIVE  BORES  FOR  PETROLEUM  IN  MIAMI  AND  ADJOIN- 
ING COUNTIES.* 

Oumers  of  Land.  Location,  c  §  S  ®  c>t 

1.  E.  A.  Bearss— Southeast  quarter  of  northeast  quarter  of 

section  28  (27  north,  4  east),  Peru  Township. . .  875  218 

2.  J.  F.  Miller— Southeast  quarter  of  section  34  (27  north, 

4  east),  Washington  Township 020  220 

3.  Jno.  Younce— Northeast  quarter  of  southwest  quarter  of 

section  21  (26  north,  5  east),  Butler  Township. .  9G0  200 

4.  A.  C.  Bearss— Southwest  quarter  of  section  16  (27  north, 

4  east),  Peru  Township  1010  25;^ 

5.  B.  B.  WaUace— Northwest  corner  Godfrey  Reserve  No. 

9,   Butier  Township ?  870  ?200 

6.  E.  A.  Bearss— 500  feet  west  of  No.  1,  Peru  Township. . .  870  213 

7.  B.  A.  Blair— Southeast  quarter  of  southeast  quarter  of 

section  19  (27  north,  4  east),  Peru  Township. . .  884  224 

8.  E.  M.  Bloomfleld— Southeast  quarter  of  southeast  quar- 

ter of  section  21  (27  north,  4  east),  Peru  Town- 
ship      860  206 

9.    Johnson— East  part  of  North  Peru,  Godfrey  Re- 

serve No.  12,  Peru  Township 867  207 

10.  A.  A.  Cole— Northwest  quarter  of  section  20  (27  north, 

4  east),  Peru  Township  870  200 

11.  Sarah  Myers— Southwest  quarter  of  section  18  (27  north, 

4  east),  Peru  Township  920  267 

^Mach  of  the  data  for  this  list  wau  gathered  and  kindly  furnished  for  this  report  by 
Messrs.  Masterman  and  ChenTront,  of  Peru. 
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12.  A.  C.  Bearss— Southeast  quarter  of  section  17  (27  north, 

4  east),  Peru  Township  932  286 

13.  T.  Riley— Just  north  of  Peru  Driving  Park,  Peru  Town- 

ship     875  220 

14.  J.  W.  Walliclc— East  half  of  Godfrey  Reserve  No.  8,  Pipe 

Creek  Township  907  262 

15.  G.  A.  Shuman— Northeast    quarter    Lablonda    Reserve. 

Pipe  Creek  Township 871  246 

10.    J.  Graham— Northwest  quarter  of  RichardviUe  Reserve 

No.  5,  Washington  Township 902  242 

17.  J.  Clifton— Northwest  quarter  of  RichardviUe  Reserve 

No.  5,  Washington  Township 904  244 

18.  Anthony  Walker— East  half  of    RichardviUe    Reserve 

No.  6,  Washington  Township 983  228 

19.  R.  S.  Whittenberger— Northeast  quarter  RichardviUe  Re- 

serve No.  5,  Washington  Township 879  204 

20.  C.  C.  EnswUer— North  part  of  RichardvUle  Reserve  No. 

5,  Washington  Township 895  220 

21.  Z.  Swank— Northeast  quarter  of  northwest  quarter  of 

section  16  (26  north,  4  east),  Washington  Town- 
ship     1020  266 

22.  Emma  A.  Bearss— Southeast  quarter  of  southwest  quar- 

ter of  section  K)  (26  north,  4  east),  Washington 

Township   1006  236 

23.  S.  Thorn— Santa  Fe  well.  Southeast  quarter  of  section 

32  (26  north,  6  east),  Butler  Township 932  216 

24.    North  half  of  section  32  (26  north,  4  east),  Banker 

Hill  well,  Pipe  Creek  Township 992  161 

25.  Bennett's   Station— On   L.   E.   &  W.   R.   R.,   15  miles 

south  of  Peru  1009  167 

26.    WiUiams— One    mile    south    of    Waverly,    Cass 

County 982  226 

27.  R.  R.  Depot— Southeast  quarter  of  section  21  (27  north, 

3  east),  Waverly  weU  No.  1 1000 

28.    Davis— Northwest  quarter  of  section  31  (26  north, 

3  east),  Walton,  Cass  County  1012  172 

29.  J.  B.  Crook— Near  Ho<7ver's  Crossing,  Cass  County 1046  846 

30.  N.  Stroud— Northeast  quarter  of  section  6  (27  north,  4 

east),  Mexico  well  998  325 

SL    ^North  half  of  section  16  (28  north,  4  east),  Den- 
ver weU 1004  829 

82.    C.  C.  Mikesell— Southeast  quarter  section  7  (26  north, 

6  east),  Waltz  Township,  Wal)ash  County 915  220 

85.  B.  J.  WlUlams— One  mile  south  of  Keller's  Station,  Wa- 

bash County  879  199 

84.    Andrews  well— Near  Wabash  Railway 938  209 

86.  Lutz  farm— 2^  miles  north  of  Wabash,  Wabash  Co 1057  284 

Up  to  January  Ist,  1898,  the  only  producing  wells  in  the  Peru 
field  outside  of  the  area  as  defined  were  two  in  number.  One  of  these 
was  located  just  north  of  Keller's  or  Eich  Valley,  a  station  on  the 
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Wabadi  Hallway  nine  milee  east  of  Peru,  and  the  other  on  the  west 
aide  of  the  village  of  Walton,  Tipton  Township,  Cass  County.  The 
Rich  Valley  well  is  on  the  farm  of  W.  A.  Jackson  in  the  southwest 
quarter  of  the  northwest  quarter  of  section  13  (27  north,  5  east).  A 
record  of  this  well  obtained  and  kindly  furnished  by  Mr.  J.  E.  Chen- 
▼ront,  of  Peru,  is  as  follows: 

Drive  pipe  None. 

Casing  450  feet. 

Trenton  struck  at 883  feet. 

Total  depth  907  feet. 

Surface  above  sea  level 675  feet 

Top  ol  Trenton  below  sea  level 208  feet 

Initial  production,  35  barrels. 

The  surface  of  the  Trenton  was  found  at  about  the  same  level  as 
in  many  of  the  fair  producing  wells  at  Peru.  In  general  it  may  be  said 
that  in  western  Wabash  and  Miami  counties,  where  the  Trenton  lie» 
lower  than  215  feet  below  tide,  a  dry  hole  or  salt-water  well  will 
almost  invariably  result.  Whether  the  Rich  Valley  strike  will  develop- 
a  pool  or  an  eastward  extension  of  the  Peru  field  only  the  work  of  the 
drill  will  disclose. 

Lying  as  it  does  between  the  western  end  of  the  main  field  and  the 
development  at  Peru  it  strengthens  the  belief  that  the  two  are  con- 
nected. If  the  connection  be  not  continuous  there  doubtless  exist 
many  small,  isolated  pools  or  islands  of  porous  Trenton  between  the 
two  fields.  These  islands  occupy  the  sites  of  lagoons  which  existed 
shortly  after  the  time  the  Trenton  was  laid  down  and  furnished  the 
conditions  favorable  for  the  chemical  changes  which  brought  about 
the  porosity  of  the  oil-bearing  portions  of  the  Trenton  limestone. 
Therefore,  at  present  the  best  field  for  the  wild-catter,  in  the  writer's 
opinion,  lies  southeast  of  Rich  Valley  between  that  town  and  Van 
Buren,  Grant  County. 

The  Walton  well  was  sunk  on  the  land  of  J.  Baumgardner,  northeast 
quarter  of  section  36  (26  north,  2  east),  about  one-third  of  a  mile  west 
of  where  a  dry  hole  had  been  previously  drilled.*  The  Trenton  was 
pierced  at  1,011  feet  below  the  surface,  and  its  elevation  was  there- 
fore about  171  feet  below  sea  level.  The  drill  was  sunk  13  feet  in 
Trenton,  when  the  oil  rose  to  within  200  feet  of  the  top  of  the  bore. 
The  well  had  an  initial  output  of  about  35  barrels,  and  is  probably 
near  the  outer  border  of  an  isolated  island  of  porous  rock,  or  so-called 
"pooF*  of  petroleum. 
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The  cost  of  production  in  the  Peru  field  is  somewhat  less  than  in 
that  of  the  main  Indiana  field,  especially  if  the  operator  owns  his 
own  string  of  tools.  The  wells  are,  on  an  average,  1:^5  feet  less  in 
depth.  The  drift  is  in  general  much  more  shallow  and'the  amount 
of  drive  pipe  required  therefore  less.  The  Niagara  limestone  is  more 
shelly  and  broken,  and  on  that  account  more  easily  drilled.  Between 
400  and  425  feet  from  the  surface  there  is  a  ^T)reak'^  in  the  limestone 
of  20  to  40  feet,  which  is  occupied  by  a  layer  of  shale.  It  is  customary 
to  case  through  this  break  and  through  eight  to  fifteen  feet  of  lime- 
stone lying  below  it,  which  contains  a  brackish  water.  The  average 
amoimt  of  casing  in  the  Peru  field  is,  therefore,  about  450  feet. 

The  first  "pay  streak^^  is  found  close  to  the  surface  of  the  Trenton, 
instead  of  18  to  30  feet  in,  as  in  the  main  field.  In  most  cases  there 
appears  to  be  but  one  stratum  of  porous  rock,  though  in  some  of  the 
wells  where  the  Trenton  is  high  there  are  two,  the  second  being  about 
25  feet  in  the  limestone.  In  numerous  wells  there  is  found  below  the 
first  pay  streak  a  fine-grained  whitish  sand,  which  packs  so  tightly  in 
the  bottom  of  the  bailer  that  it  is  difficult  to  dump.  Where  two  pay 
streaks  are  present  this  sand  occupies  from  two  to  five  feet  of  the 
interval  between  them. 

The  dolomite  or  oil-bearing  portion  of  the  Trenton  is  12  to  20  feet 
in  thickness,  darker  and  much  more  porous  than  that  in  the  main 
field.  A  piece  at  hand  weighing  seven  pounds  is  literally  honey- 
combed with  pores  plainly  visible  to  the  naked  eye.  It  has  numerous 
cavities,  the  size  of  a  hickory  nut  or  smaller,  opening  on  the  surface, 
which  are  lined  with  small  rhombohedric  crystals  of  dolomite,  so  that 
the  cavity  resembles,  on  a  small  scale,  that  of  the  inside  of  a  geode. 
Intermingled  with  these  crystals  are  numerous  small  cubical  crystals 
of  pyrites  or  iron  sulphide.  These  crystals  of  pyrites  are  also  char- 
acteristic of  the  porous  Trenton  of  the  Broad  Ripple  field,  and  it  is 
there  claimed  that  only  where  they  occur  in  numbers  is  petroleimi 
found  in  paying  quantities. 

On  account  of  the  porosity  of  the  oil-bearing  rock  and  its  proximity 
to  the  top  of  the  Trenton  but  few  wells  in  the  Peru  field  were  shot 
with  nitro-glycerine.  There  was  too  much  danger  of  shattering  the 
overlying  Utica  shale  and  so  causing  it  to  fill  up  the  bore  into  the 
porous  reservoir,  or  of  flooding  the  well  with  salt  water  from  the 
underlying  water-bearing  portion  of  the  Trenton.  A  saving  of  from 
$75  to  $150  in  cost  was  effected  by  omitting  the  shooting. 

The  great  porosity  of  the  oil-bearing  stratum  accounts  for  the  rich- 
ness of  the  pool,  each  pore  being  simply  a  small  reservoir  where  a 
stock  of  petroleum  has  been  stored  for  thousands  of  years.    With  200 
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pumps  constantly  drawing  on  this  stock  within  an  area  of  a  mile  and 
a  half  square  it  is  no  wonder  that  the  output  gradually  lessens,  and 
unless  the  pool  is  larger  than  it  now  seems  the  stock  will  soon  be 
exhausted.  No  gas  is  found  with  the  oil,  and  it  is  forced  upward  in 
the  bore  or  to  the  surface  by  water  pressure  alone.  As  the  stock  of  oil 
lessens  the  water  is  slowly  rising  and  in  time  will  fill  the  pores  and 
take  forever  the  place  of  the  more  valuable  fluid. 

The  oil  from  the  vicinity  of  Peru  is  darker  and  more  viscid  or 
sticky,  owing  to  its  containing  a  greater  percentage  of  tarry  matter 
or  solid  bitumens,  than  that  from  the  main  Indiana  field.  For  this 
reason  it  is  more  diflBcult  to  separate  from  the  water  and  more  ex- 
pensive to  handle.  Being  wholly  free  from  gas,  it  is  heavier  and  has 
not  the  life  or  sparkle  of  the  eastern  oil.  Up  to  the  present  the  price 
paid  for  the  two  has  been  the  same,  though  that  at  Peru  requires  a 
longer  steaming  to  prepare  it  for  the  market  and  a  greater  percentage 
of  residue  is  left  in  the  tanks. 

The  average  cost  of  the  first  productive  well  on  a  lease  in  the  Peru 
field  in  1897  was  about  as  follows: 

Rig  $250.00 

Drilling 400.00 

Drive  pipe  25.00 

Casing  125.00 

Pumping  and  tubing 130.00 

Two  tanks 150.00 

Receiving  tank   40.00 

Engine  and  boiler  for  pumping 450.00 

Total   $1,570.00 

The  second  well  cost  $450  less,  as  the  one  engine  and  boiler  served 
to  pump  both.  In  many  cases,  however,  the  lease  consisted  of  a  town 
lot,  where  but  one  well  could  be  put  down.  Adding  to  the  $1,570 
invested,  $94,  the  interest  at  6  per  cent,  for  one  year,  and  $480,  the 
wages  of  a  pumper,  we  have  $2,144,  the  amount  necessary  to  put  down 
and  operate  a  town-lot  well  for  one  year. 

The  average  well  on  December  1st  was  making  but  18  barrels  a 
day,  or  15  barrels  aside  from  the  royalty.  Of  this  four  barrels  were 
used  as  fuel,  leaving  11  barrels  for  sale,  which,  at  the  prevailing  price 
of  oil — 41  cents — would  be  $4.51  for  the  income  of  the  operator.  If 
the  well  should  hold  up  to  an  eighteen-barrel  output  for  a  year,  which 
there  is  one  chance  in  a  thousand  of  its  doing,  the  operator  would 
receive,  at  the  prevailing  price  of  oil,  $1,646,  showing  a  loss  of  $498 
on  his  venture.  The  chances  are  that  in  1898  the  town-lot  wells  will 
average  less  than  eight  barrels  each  per  day  and  that  but  few  of  them 

12— Gbol. 
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\nl\  ever  pay  out.  Where  the  leases  are  in  tracts  of  from  20,  to  80 
acres  and  four  to  ten  wells  have  been  put  down  on  tliem  some  money 
will  doubtless  be  made.  There  is  room  inside  of  the  productive  area 
for  but  few  companies  to  operate  such  leases,  and  for  that  reason  much 
more  money  has  been  sunk  in  the  field  than  will  ever  be  gotten  from 
it,  unless  its  area  is  greatly  increased.  The  following  statistics  of  the 
field,  brought  up  to  January  the  first,  1898,  will  aid  in  showing  the 
tnith  of  the  last  statement: 

STATISTICS  OP  TUB  PERU  OIL  FIELD  FOR  18e7.» 

No.  Of  weUs  drilled  229 

No.  of  wells  producing  Jan.  Ist  1898 178 

No.  of  wells  abandoned  after  producing 25 

No.  of  wells,  dry  boles  20 

Daily  production  Jan.  1st,  1898 2,264     barrels. 

Average  production  per  well  Jan.  1st,  1898 12.7  barrels. 

PRODUCTION  SOLD. 

September 10,257  barrels. 

October  55,370  barrels. 

November 88,725  barrels. 

December 07,918  barrels. 


Total  222,270  barrels   at  41c-f91.183 

APPROXIMATE  EXPENDITURES  IN  THE  PERU  FIELD. 

204  producing  wells  @  $1,300 $205,200 

25  dry  holes  @  $700 17,600 

Bonuses  paid  for  leases 15,000 

Capital  invested  by  Buckeye  Pipe  Line 100,000 

Salaries  paid  60  pumpers  for  three  months 7,600 

Interest  on  above  amount  at  6  per  cent  for  two  months.      4,052 


Total  amount  invested  Jan.  1st,  1898 $409,252 

THE  BROAD  RIPPLE  OIL  FIELD. t 

During  the  year  1897  petroleum  in  commercial  quantities  was  pro- 
duced from  a  number  of  wells  in  the  vicinity  of  Broad  Ripple,  Marion 
Coimty,  five  miles  northwest  of  Indianapolis.  The  developments  of 
the  year  were  such  that  the  field  promises  much  for  the  future  and 
will  doubtless  be  the  scene  of  active  operations  during  1898. 


^This  tabl«  inoladM  11  w«lU  loeaUd  at  Bunker  Hill,  Denrer,  FuUod,  Moxico,  Santa  F«, 
Rich  Valley,  Walton  and  Waverly.  The  produotion  doM  not  include  the  amount  atedfor 
ftiel  or  other  pnrposee  in  the  field. 

tMuoh  of  the  data  relative  to  the  Broad  Ripple  field  was  fhrnished  by  Edward  Kirk- 
patrick.  of  IndiaDapoli*,  an  experienced  operator,  who  haa  made  a  careftei  study  of  the  eon* 

ditions  within  its  present  bounds. 
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The  first  deep  bore  ptit  down  in  this  field  was  sunk  for  gas  in  the 
Tillage  of  Broad  Ripple,  southwest  quarter  of  section  36  (17  north, 
3  east),  in  1888.  A  record  of  the  strata  pierced  by  that  bore  is  as 
follows; 

Drift 55  feet. 

Comlferous  limestone 48  feet. 

Xiagara  limestone  257  feet. 

Hudson  River  and  Utlca  shale 504  feet 

Top  (rf  TreBtoo 884  feet 

Total  depth  888  feet 

Surface  of  bore  above  sea  level 755  feet. 

Top  of  Trenton  below  sea  level 109  feet. 

This  bore  yielded  a  small  amoupt  of  gas  and  a  good  showing  of  oil, 
but  neither  in  sufficient  quantities  for  commercial  use,  and  as  gas  was 
the  object  sought,  no  attempt  was  made  to  develop  the  petroleum 
industry. 

Three  other  bores  were  put  down  for  gas  in  the  vicinity  of  Broad 
Bipple  about  the  same  time,  one  on  the  Jas.  HufEman  farm,  one-half 
mile  west  of  the  town,  northwest  quarter  of  southeast  quarter  of  sec- 
tion 35  (17  north,  3  east),  which  proved  dry;  a  second  in  Fairview 
Park,  west  half  of  section  11  (16  north,  3  east),  two  miles  southwest 
of  Broad  Bipple,  and  the  third  on  the  Boardman  farm,  three-quarters 
of  a  mile  northeast  of  the  town,  the  last  two  with  a  fair  shovFing  of 
oil.  As  the  prospectors  were  at  that  time  also  in  search  of  gas  but 
little  attention  was  paid  to  the  presence  of  petroleum,  and  drilling  was 
stopped  until  March,  1896. 

At  the  latter  date  Mr.  Alex.  McKnight,  an  experienced  operator 
from  the  Pennsylvania  field,  learned  of  the  presence  of  oil  in  the 
former  bores  put  down  near  Broad  Bipple,  and  visiting  the  vicinity, 
secured  leases  on  about  3,500  acres  of  land  in  Washington  Township, 
west  and  northwest  of  the  town.  In  company  with  W.  J.  Murphy 
and  other  citizens  of  Indianapolis  he  organized  the  Keystone  Oil  Com- 
pany, and  a  bore  was  started  on  the  Wm.  H.  Sharp  farm  in  the  south- 
west quarter  of  the  northeast  quarter  of  section  34  (17  north,  3  east), 
one  and  a  half  miles  a  little  north  of  west  of  Broad  Bipple.  The  ele- 
vation of  the  surface  at  this  bore  is  about  60  feet  above  Broad  Bipple, 
or  810  feet  above  tide.  The  following  is  a  record  of  the  well  as  fur- 
nished by  Mr.  Kirkpatrick: 
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Drive  pipe  90  feet 

Casing  425  feet. 

Trenton  struck  at  930  feet 

Total  depth 942  feet 

Top  of  Trenton  below  tide 120  feet 

The  Trenton  was  found  to  be  a  dark,  porous  rock  and  yielded  a 
large  amount  of  gas,  the  pressure  being  315  pounds  per  square  inch 
and  the  output  estimated  at  1,500,000  cubic  feet  per  day.  A  second 
bore  was  put  down  one  mile  northwest  of  Broad  Ripple  on  the  Jno. 
H.  Ditman  farm,  southwest  quarter  of  southeast  quarter  of  section  26 
(17  north,  3  east),  which  proved  dry,  the  Trenton  being  a  close- 
grained,  white,  hard  rock.  Dry  holes  were  also  drilled  by  the  same 
company  on  the  James  Hubbard  farm,  northwest  quarter  of  section 
34,  and  on  the  Mary  A.  Carpenter  farm,  southeast  quarter  of  section 
27  (17  north,  3  east),  and  a  second  gas  well  was  developed  on  the 
W.  H.  Sharp  farm. 

In  May,  1896,  Dr.  E.  C.  Light  organized  the  Broad  Ripple  Gas 
Company  and  secured  a  lease  on  the  E.  A.  Foley  and  H.  M.  Hessong 
farms,  in  section  34,  for  the  purpose  of  producing  natural  gas  for 
consumption  at  Broad  Ripple.  A  bore  was  sunk  on  the  Foley  farm, 
directly  west  of  the  Sharp  No.  2  gas  well,  which  developed  gas,  oil  and 
salt  water.  The  gas  was  sufficient  in  quantity  to  furnish  fuel  to  drill 
a  well  on  the  northwest  corner  of  the  Hessong  farm.  This  was  fin- 
ished the  latter  part  of  May,  1896,  and  was  the  first  well  producing 
oil  in  any  quantity  in  the  Broad  Ripple  field,  yielding  about  50  barrels 
the  first  24  houl-s.  The  owners  were,  however,  seeking  gas  instead  of 
oil,  and  though  the  well  was  tubed,  no  pumping  attachment  was 
affixed.  It  continued  to  fiow  oil  in  small  quantities,  which  was  bar- 
reled on  the  spot.  A  second  bore  in  the  southwest  corner  of  the  Hes- 
song farm  resulted  in  a  dry  hole,  as  did  also  a  third  on  the  Scott  farm, 
in  the  northeast  quarter  of  section  27  (17  north,  3  east).  Meanwhile 
a  small  oil  producer  was  drilled  in  by  the  Keystone  Company  on  the 
Ellen  Bradley  farm,  just  north  of  the  Hessong  No.  1.  This  well  was 
shot  once,  then  drilled  deeper  and  a  second  shot  put  in,  which  in  part 
lodged  above  the  Trenton,  and  as  yet  has  never  been  exploded. 

The  Broad  Ripple  Company  gave  up  its  search  for  gas  and  sur- 
rendered its  leases  to  the  Keystone,  after  making  arrangements  with 
the  latter  company  to  furnish  gas  from  the  wells  on  the  Sharp  farm 
to  consumers  at  Broad  Ripple.  The  developments  of  1896  resulted, 
therefore,  in  two  small  oil  wells,  three  gas  wells  and  six  dry  holes. 

In  1897  no  developments  were  made  in  the  Broad  Ripple  field  until 
August,  when  a  bore  was  finished  by  the  White  River  Company  on 


fbtboi.bi;h  imdubtbt  in  Indiana.. 


181 


the  H.  M.  Heseeong  larm  about  800  feet  southeaBt  of  the  No.  1  well. 
When  the  Trentoii  was  pierced  at  939  feet  oil  began  to  fill  the  hole 
and  Boon  ran  over  the  top,  and  when  the  well  was  shot  and  put  to 
pumping  it  yielded  135  barrels  per  day  for  a  week.  In  a  month  the 
production  had  dropped  to  75  barrels,  and  by  January  1,  1898,  was 
down  to  15  barrels. 


BROAD  RIFFLE  GAS  fr  OIL  FIELD 


.ECEftO:      4  Gas 


"■y ".«      ,^> 


Several  companies  now  entered  the  field  and  scoured  the  surround- 
ing country  for  leases,  which  were  hard  to  obtain,  as  the  White  Biver 
and  Keystone  companies  had  most  of  the  land  under  contract. 

The  second  bore  sunk  in  1897  was  1,000  feet  southeast  of  Kessong 
Ko.2,on  the  Claypool farm.  Italso  Btartedatl25  barrels,but  trouble 
occurred  by  the  caving  of  the  Utica  shale,  the  shot  having  been  too 
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high,  and  the  production  soon  dropped  to  70,  and  by  January  let, 
1898,  to  20  barrels.  A  second  well  on  the  same  farm,  700  feet  south- 
east of  No.  1,  was  finished  on  November  23d,  and  proved  the  best 
producer  drilled  in  1897,  flo^'ing  150  barrels  per  day  for  ten  days,  and 
on  Januar}'  1st  was  pumping  50  barrels. 

The  Ohio  Oil  Company  (an  adjunct  of  the  Standard)  secured  a  lease 
and  put  down  two  wells  on  the  F.  E.  &  T.  Hessong  farm,  east  half 
of  northwest  qitarter  of  section  2  (16  north,  3  east),  just  west  of  Clay- 
pool's.  One  of  these  was  drilled  80  feet  into  the  Trenton  and  shot 
with  200  quarts  of  nitro-glycerine.  It  started  at  90  barrels;  the  other, 
700  feet  south  and  100  west,  was  a  very  light  well,  and  is  yielding  at 
present  but  five  barrels  daily. 

At  "Crow's  Nest,"  near  the  bridge  across  White  River,  one  mile 
southwest  of  Broad  Hippie  and  nearly  one  mile  southeast  of  H.  M. 
Hessong  No.  1,  two  weUs  were  drilled  on  the  Hamlin  farm,  one  of 
which  started  at  40  and  the  other  at  100  barrels  daily.  Forty  rods 
south  of  the  wagon  bridge,  on  the  west  side  of  White  River,  is  the 
No.  2  well  on  the  Wiggins  farm.  In  it  Trenton  was  struck  at  850 
feet,  and  the  bore  filled  to  within  50  feet  of  the  surface  before  being 
shot.  After  shooting  it  began  to  yield  150  barrels  daily,  and  is  prob- 
ably the  second  best  well  in  the  field.  The  Wiggins  No.  1,  1,500  feet 
northwest  on  the  same  farm,  is  a  light  producer,  yielding  about  eight 
barrels  on  January  1st.  A  dry  hole  was  sunk  by  the  Ohio  Oil  Com- 
pany on  the  M.  L.  Hessong  farm,  in  the  northeast  quarter  of  the 
southeast  quarter  of  section  3  (16  north,  3  east),  which  is  one-half 
mile  farther  southwest  than  any  other  bore  in  the  field.  The  Trenton 
was  found  15  feet  lower  than  on  the  E,  &  T.  Hessong  farm,  and  was 
pierced  207  feet  Between  170  and  190  feet  in  Trenton  the  rock 
became  dark  and  porous,  but  yielded  blue  lick  water  instead  of  gas  or 
oil. 

East  of  White  River  are  two  producing  wells,  one  on  the  M.  Garver 
farm,  close  to  the  east  line  of  section  2,  and  the  other  one-third  of  a 
mile  northeast  on  the  V.  Dawson  farm.  These  are  the  most  south- 
easterly wells  in  the  field,  and  started  at  about  40  barrels  each. 

Two  dry  holes  were  drilled  in  Broad  Ripple  in  November,  the  Tren- 
ton being  struck  at  850  and  pierced  to  a  depth  of  40  feet.  Bores 
which  produced  only  a  showing  of  oil  were  also  put  down  on  the  Wm. 
Bosson  and  S.  Thompson  farms  on  the  line  between  Broad  Ripple 
and  the  V.  Dawson  well. 

The  statistics  of  the  Broad  Ripple  field  from  March,  1896,  to  Janu- 
ary, 1898,  are  as  follows: 
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STATISTICS  OF  THE  BROAD  RIPPLB  OIL  FIELD  TO  JAmJARY  1,  If^, 

Total  aumber  of  bores 29 

Bores  producing  oil  in  commercial  quantities. ...  12 

Bores  producing  gas  in  commercial  quantities 4 

Dry  holes  13 

Wells  drilling  4 

Total  daily  production  Jan.  1st,  1898 230  barrels. 

Average  production  per  well,  Jan.  1st,  1898 19  barrels. 

PRODUCTION  OF  THE  BROAD  RIPPLE  FIELD  BY  MONTHS  IN  1897.' 

August  188  barrels. 

September 1,886  barrels. 

October 1,070  barrels. 

November  1,660  barrels. 

December 2,892  barrels. 

Total   7,696  barrels. 

The  productive  oil  wells  are  found  in  a  strip  of  territory  three- 
fourths  of  a  mile  wide  and  a  mile  and  a  half  long,  extending  in  a 
northwest  and  southeast  direction  from  the  Bradley  farm,  in  the 
southeast  quarter  of  section  34  (17  north,  3  east)  to  the  V.  Dawson 
farm  in  the  northeast  quarter  of  the  southwest  quarter  of  section  1 
(16  north,  3  east).  The  porous  oil-bearing  stratum  lies  very  near  the 
top  of  the  Trenton,  and  in  the  productive  wells  is  found  from  10  to  15 
feet  higher  than  in  the  non-productive  bores  to  the  northeast  and  south- 
west. Salt  water  in  quantity  has  not  been  found  in  any  of  the  wells 
yet  drilled,  either  productive  or  dry.  The  flow  of  gas  in  large  amounts 
from  some  of  the  wells  bored  would  indicate  the  presence  of  a  good- 
sized  area  of  oil-producing  territory  in  the  immediate  vicinity  of  the 
field  as  developed.  There  are  no  indications  as  yet  to  prove  that  the 
Broad  Ripple  oil  field  is  connected  with  the  main  oil  field  in  Grant 
and  Blackford  counties.  As  already  noted,  oil  is  liable  to  be  found 
in  commercial  quantities  in  isolated  areas  anywhere  within  15  to  25 
miles  of  the  margins  of  the  main  gas  field,  and  will  eventually  be 
foimd  over  the  greater  portion  of  that  field.  The  Broad  Ripple  field 
lies  on  the  southwestern  slope  of  the  gas  field  within  the  distance 
named.  It  is  most  probably  an  isolated  area  of  porous  Trenton  rock, 
formed  in  the  manner  previously  mentioned  t,  and  its  area  can  only 
be  circumscribed  by  the  future  use  of  the  drill.  Since  wells  with  a 
showing  of  oil  have,  in  the  past,  been  drilled  at  the  Atlas  Engine 
Works,  within  the  limits  of  Indianapolis;  at  Brightwood,  in  section  29 
(16  north,  4  east);  on  the  Mary  J.  Wolf  farm,  in  the  northeast  quarter 

''NotincladiDg  the  amount  used  for  fael  and  other  purposes  in  the  field. 
tSee  p.  156  of  the  present  volume. 
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of  the  southeast  quarter  of  section  21  (16  north,  4  east),  and  on  the 
Hezekial  Smart  farm  in  the  northeast  quarter  of  section  6  (16  north, 
5  east),  two  miles  northeast  of  the  station  of  Lawrence,  the  field  may 
expand  into  one  of  large  size.  At  any  rate,  it  at  present  oflfers  good 
attractions  to  the  speculative  operator,  and  it  is  to  be  hoped  that  the 
season  of  1898  will  bring  him  a  fair  degree  of  success. 

**  * 

Up  to  the  present,  much  more  money  has  been  put  into  the  Indiana 
oil  field  than  has  been  gotten  from  it.  The  reason  for  this  lies  with 
the  operators  themselves,  and  not  with  the  field.  They  come  in  from 
other  States  and  lease  a  large  amount  of  territory,  which  they  fail  to 
properly  develop.  They  expect  to  get  rich  from  the  leases  and  not 
from  the  oil  which  they  develop  from  them.  If,  within  the  productive 
area  of  each  of  the  fields,  a  well  had  been  sunk  on  every  eight  acres, 
and  those  on  each  lease  of  40  to  160  acres  connected  with  one  power, 
and  then  managed  as  other  successful  business  interests  are  managed, 
the  success  would  have  been  much  greater,  and  the  balance  on  the 
ledger  of  the  Indiana  field  would  have  been  on  the  opposite  side  from 
where  it  is  at  present.  There  is  no  doubt  but  that  the  oil  is  there, 
but  different  methods  of  development  will  have  to  be  inaugurated  be- 
fore the  field  becomes  as  productive,  proportionally,  as  those  of  Ohio, 
Pennsylvania  and  West  Virginia. 


ON  THE  ADVANTAGES  OF  PRODUQNG  BEET  SUGAR 

IN  NORTHWESTERN  INDIANA. 


BY  E.    L.    FURNE88,    FURNE88VILLE,    PORTER  COUNTY,    INDIANA. 


The  subject  of  growing  beets,  for  the  purpose  of  making  sugar,  to 
supply  the  demands  of  commerce,  is  attracting  much  attention  in  the 
United  States,  and  it  now  seems  quite  probable  that  the  sugar  con- 
sumed in  this  coimtry  will  be  produced  within  it  before  many  years. 

A  careful  study  of  the  subject,  makes  it  appear  to  be  entirely  de- 
sirable and  feasible  to  do  so.  It  has  been  proved  by  actual  experience, 
that  it  may  be  done  profitably — in  itself  considered — but  that  it  will 
also  greatly  benefit  incidentally  and  directly  many  other  industries. 

There  are  already  ten  or  twelve  large  sugar  factories,  located  in 
different  parts  of  the  country,  east  and  west,  profitably  at  work,  turn- 
ing out  refined  sugar,  of  the  best  quality,  from  sugar  beets  grown  in 
their  respective  vicinities,  and  others  are  now  being  built.  It  is  said 
by  the  Hon.  James  Wilson,  Secretary  of  Agriculture,  "that  at  least 
nineteen  sugar  beet  factories  will  be  at  work  in  the  United  States  in 
the  year  1898.*' 

And  Hon.  Aaron  Jones,  Worthy  Master  of  the  National  Grange,  in 
his  annual  address  to  the  Indiana  State  Grange,  says  that  he  is  proud 
to  say,  "that  at  least  one,  if  not  two,  of  these  factories  will  be  in  In- 
diana, and  that  probably  they  will  be  in  the  Kankakee  valley  of  north- 
western Indiana.^' 

It  seems  reasonable  to  believe,  that  if  a  part  of  the  sugar  used  in 
this  country  can  be  profitably  produced  in  it,  that  the  whole  might  be, 
and  that  it  should  be;  and  it  is  proper  that  intelligent  investigation 
should  be  given  the  subject  to  discover  its  requirements,  and  that 
whatever  may  be  needed  in  the  way  of  private  effort  to  bring  about 
this  result,  should  be  given  it  by  individuals;  but  as  an  essentially  wise 
and  economic  policy  it  should  also  have  the  encouragement  and  fos- 
tering help  of  both  State  and  Nation. 

More  than  two  million  tons  of  sugar  (with  2,240  pounds  to  the  ton) 
are  consumed  annually  in  the  United  States,  and  less  than  one-sixth 
of  it  (315,000  tons)  is  produced  at  home.  One  hundred  million  dol- 
lars— ^more  or  less — ^go  out  regularly  year  after  year  to  pay  for  this 
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sugar.  It  is  bought  of  nearly  every  other  nation  in  the  world  (the 
countries  of  Europe,  Asia  and  Africa,  South  America  and  the  Islands 
of  the  Sea — West  Indies,  East  Indies,  Phillipine  Islands  and  Hawaii^ 
etc.). 

We  thus  buy  what  we  can,  and,  with  great  advantage,  shotild  make 
ourselves.  If  we  were  producers,  as  well  as  consumers,  of  this  im- 
mensely large  and  indispensable  commodity,  we  should  become  more 
independent  as  a  nation,  and  give  needed  employment  to  our  own 
people,  thus  adding  greatly  to  their  comfort  and  prosperity. 

We  have  here,  therefore,  not  only  an  important  economic  question, 
but  an  important  social  one  as  well. 

It  is  deserving,  certainly,  of  much  painstaking  study  and  investiga- 
tion, from  a  broad  and  high  plane  of  patriotic  and  philanthrojac 
statesmanship,  entirely  freed  from  any  taint  of  the  prejudice  of  parti- 
sanship. 

Sugar  beets  in  large  quantity,  of  proper  quality  and  rich  in  saccha- 
rine, can  be  profitably  grown  throughout  the  State  of  Indiana,  but 
especially  so  in  the  nortliwestem  part  of  the  State.  Beets  for  augar 
are  said  to  do  best  in  north  temperate  latitudes,  and  in  friable  aoils. 
There  is  a  large  area  of  sandy,  sandy-loam  and  alluvial  soil,  in  north- 
western Indiana,  which  is  particularly  favorable  for  growth  of  vegeta- 
bles, as  has  been  demonstrated  by  actual  performance.  This  soil  is 
easy  to  cultivate,  it  is  warm  and  fertile,  and  there  is  in  this  part  of  the 
State  the  proper  degree  of  sunshine,  and  an  especially  requisite 
and  favorable  amount  and  time  of  rainfall,  for  the  growth  and  ripening 
of  sugar  beets,  as  well  as  the  developing  in  them  of  the  quantity  and 
purity  of  saccharine  to  fit  them  for  profitable  sugar  making.  The  price 
of  the  land  is  low,  and  taxes  are  nominal.  The  numerous  farmers  who 
occupy  this  land,  in  moderate-sized  holdings,  have  the  energy,  the  ixH 
telligence  and  the  willingness  to  make  a  success  of  beet  raiaing,  and 
will  gladly  furnish  to  factories  all  that  can  be  used.  The  facilities  for 
transportation  are  all  that  can  be  needed,  and  greatly  excel  those  of 
other  parts  of  the  coimtry. 

Hailroads  interlace  the  land,  and  shipping  stations  can  be  had  at 
any  point  where  freight  offers  in  reasonable  quantity.  Water  car- 
riage can  also  l)e  surprisingly  developed,  when  the  necessity  for  it  is 
presented. 

Northwestern  Indiana  borders  on  Lake  Michigan,  and  has  several 
rivers  that  can  be  used  for  freight  highways,  for  taking  beets  to  fac- 
tories at  low  cost,  and  can  be  used  for  other  freight.  Again,  the  close 
proximity  to  Chicago — a  great  distributing  point,  and  mart  of  trade, 
with  its  inunense  consumption — is  an  argument  in  and  of  itself  of  the 
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favontblfi  location  of  northweBtem  Indiana.  All  thfi  conditions  for 
in  economical  and  prosperous  manufacture  and  marketing  of  sugar, 
bmm  sugar  beets,  seem  assured  beyond  perad venture  for  this  peculiarly 
fiYored  locality. 

All  that  now  seems  to  be  lacking  for  this  consiunmation  is  a  recog- 
nition of  the  chance^  and  the  determination  to  do  that  which  should 
be  done,  and  the  accomplishment  of  making  sugar  under  these  favor- 
able circrnn stances,  is  so  logical  and  legitimate  as  to  go  without  saying. 
Here  is  the  land,  waiting  as  a  fair  bride;  here  is  the  energy  of  labor 
and  capital,  with  the  opportunity;  here  is  the  urgent  demand  to  be 
supplied,  and  a  great  commercial  enterprise  of  incalculable  value 
should  legitimately  spring  into  life,  to  cheer  and  bless  the  community. 

It  is  known  from  experience,  that  beets  rich  in  sugar,  will  grow 
here  readily,  and  satisfactorily,  but  to  place  the  matter  beyond  con- 
jecture, scientific  tests  have  been  made,  for  the  past  ten  years,  at  the 
Indiana  State  Agricultural  Experiment  Station,  at  Purdue  University, 
I^layette,  by  chemical  analysis,  by  the  State  Chemist,  Dr.  H.  A. 
Huston,  and  he  reports  that  his  investigations  show  entirely  satis- 
factory results.  He  sees  no  reason  to  doubt,  that  from  the  large  per 
cent  of  sugar  contained  in  the  beets  grown  in  northwestern  Indiana, 
and  the  high  per  cent,  of  its  purit}-,  that  they  fully  meet  commercial 
and  manufacturing  requirements,  for  the  purpose  of  making  sugar. 
His  tabulated  report  of  analyses  of  sugar  beets  grown  in  1897,  in  this 
section,  will  soon  be  made  public,  and  will  be  found  to  be  assuring 
as  to  the  richness  and  good  quality  of  northern  Indiana  grown  beets. 

Tests  of  the  sugar  value  of  beets  grown  in  northwestern  Indiana 
are  also  being  made  by  the  C-hemist  of  the  United  States  Agricultural 
Department  at  Washington,  and  will  be  found  to  be  favorable.  There 
is  consequently  definite  knowledge  of  the  sugar  value  of  beets  grown 
in  this  part  of  the  State;  and  the  reader  is  recommended  to  consult 
these  statistics. 

It  D:iay  not  be  necessary  to  draw  with  minute  definiteness  the  exact 
border  line  of  what  is  here  spoken  of  as  northwestern  Indiana — the 
line  may  be  considered  as  quite  elastic — and  there  is  no  need  of  nam- 
ing hard  and  fast,  the  many  grand  counties  tliat '  are  within  its 
boundaries,  nor  is  it  essential  to  figure  up  precisely  its  area  of  square 
miles,  or  thousands  of  fertile  acres,  well  adapted  to  sugar  beet  grow- 
ing, or  to  enumerate  with  the  exactness  of  a  census  its  host  of  intelli- 
gent people.  It  is  a  vast  area,  a  magnificent  territory,  a  phncipahty, 
an  empire  of  possibilities,  the  future  home  of  many  people,  more  mil- 
lions than  now  live  in  the  entire  State. 
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The  advent  of  its  prosperity  depends  upon  its  people  coming  to  the 
recognition  of  their  opportunities,  and  in  making  energetic  eflEorts  to 
realize  and  to  materialize  them.  Its  close  proximity,  as  has  already 
been  said,  to  the  large  and  progressive  city  of  Chicago,  makes  its 
domain  a  source  of  supply,  from  a  sure  vantage  groimd,  of  a  large 
portion  of  that  citys  great  and  increasing  wants.  It  has  also  many 
large  cities  within  its  own  borders,  and  a  large  and  rapidly  increasing 
surplus  of  cash  capital  that  very  unnecessarily  and  mistakenly  too 
often  seeks  investment  outside,  instead  of  within  its  own  borders.  A 
home  investment  would  be  not  only  safe  and  profitable,  but  would 
immensely  increase  the  value  of  all  home  property. 

The  same  kind  and  degree  of  energy,  and  work  and  faith,  that  have 
built  Chicago,  that  raised  it  from  the  quagmire,  is  needed  to  develop 
the  latent  possibilities  of  northwestern  Indiana.  The  many  travelers 
passing  on  their  way  to  and  from  Chicago,  through  northwestern 
Indiana,  see  on  the  face  of  things,  much  that  may  be  unthinkingly, 
and  perhaps  freely  criticised.  They  would  have  seen  much  to  criticise 
also  in  the  early  Chicago. 

He  who  foresees  the  great  transformation  that  is  inevitably  to  take 
place  in  this  favored  part  of  Indiana,  wonders  that  it  should  be  so 
long  delayed. 

He  who  has  lived  to  see  the  evolution  of  Chicago,  is  prepared  to 
believe  unhesitatingly  in  the  coming  development  of  northwestern 
Indiana. 

The  introduction  of  sugar  making,  from  sugar  beets,  promises  to 
hasten  this  development  and  prosperity — for  this  region.  The  men 
who  are  actively  working  for  this  cause,  are  benefactors  to  this  part 
of  the  State,  and  to  the  whole  State,  and  to  the  American  people.  The 
thing  to  be  accomplished  is  not  a  light  one.  It  requires  work  and 
money,  and  time,  with  many  discouragements,  and  all  that  is  implied 
in  awakening  dormant  energy  from  its  lethargy  and  unbelief,  and  to 
overcome  the  active  hostility  of  prejudiced  opposition,  but  success  is 
bound  to  come,  slowly  probably,  but  steadily,  and  then  the  whole  thing 
will  carry  itself  forcefully  forward,  and  the  wonder  will  be  that  it 
was  not  all  done  sooner.  Sugar  making  here  means  improving  all  the 
general  conditions  of  society,  by  introducing  a  new  and  successful  in- 
dustry that  will  put  large  suras  of  money  into  general  circulation — ^it 
means  improving  the  land,  and  improved  culture  of  land,  planting 
larger  areas,  the  introduction  of  a  new  crop,  that  will  not  compete 
with  present  crops,  but  will  make  added  market  for  them,  and  one 
that  has  the  exceptional  advantage  to  its  merit,  of  having  the  price 
which  is  to  be  paid  for  it,  agreed  upon  even  before  it  is  planted.    This 
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last  fact  means  much  to  the  farmer  who  has  toiled  through  heat  and 
cold,  to  raise  a  crop,  and  has  then  found  the  market  over-supplied,  and 
that  it  could  not  be  sold  for  cost  of  production.  It  means  employ- 
ment of  a  great  number  of  beet  growers,  and  light,  healthful,  and 
profitable  employment  for  women  and  children,  who  can  thus  have 
the  pleasure  and  benefit  of  having  money  of  their  own  earning. 

It  means  the  building  of  factories,  and  consequent  demand  for 
building  material  (brick,  lumber,  etc.),  and  the  equipment  with 
machinery — work  for  mechanics  and  factory  hands — increase  of  rail- 
road buriness,  which  of  itself  affects  all  the  industries  of  the  country 
favorably.  It  means  too,  a  greatly  increased  demand  upon  the  farmer, 
for  other  farm  products,  to  supply  the  increased  population  of  his 
neighbprhood,  a  demand  too,  right  at  the  farmer's  own  door,  which 
he  will  find  of  much  more  worth  to  him,  than  a  distant  foreign  market, 
and  one  that  will  include  many  articles  that  could  not  be  shipped 
away.  New  houses  will  be  needed,  greater  sales  of  merchandise  will 
follow,  both  of  necessities  and  luxuries,  as  is  always  the  case  with 
the  ability  to  purchase,  consequent  upon  regular  employment,  with 
paying  wages.  This  increase  of  activity  would  put  money  into  active 
circulation  and  new  enterprises  would  naturally  follow,  resting  upon 
this  basis  of  prosperity.  There  would  necessarily  be  a  very  decided 
improvement  of  the  highways — live  people  must  move  about — and 
good  roads  are  a  necessity  to  advancing  civilization.  It  would  not  do 
to  haul  a  small  load  of  beets  ten  or  twelve  miles  to  factorv,  when  with 
gw)d  roads,  two  or  three  times  as  much  might  be  taken  in  less  time, 
^^  with  the  same  team. 

^  these  things,  high  in  color  as  they  may  seem,  have  come  to  pass 
*t  other  points,  where  sugar  is  being  made,  from  home-grown  beets, 
^^  with  so  many  favoring  conditions,  as  prevail  here  in  northwestern 
'*^<'iaiia,  there  is  no  reason  to  expect  anything  less,  but  rather  more. 

^^ts  rich  in  sugar,  of  high  degree  of  purity,  will  grow  here — that 

^^  ^he  foundation  fact  which  can  be  made  strong  by  a  formidable  ar- 

}  of  statistics.     There  are  here,  too,  good  locations,  for  factories, 

^h  abundant  supply  of    good  water,  which    is    needed    in    large 

^^Utity,  and  there  must  be  ready  chance  for  proper  drainage,  to  take 

Hr^y  fr^iy^  without  discommoding  any  one,  the  fouled  water  used 

^ashing  and  treating  the  beets. 

^here  is  here  also  an  abundant  and  cheap  supply  of  fuel,  and  the 
^^e  can  be  said  of  the  lime  needed,  also  in  large  quantity,  in  manu- 
?|^^turing.  And  there  can  be  found  the  needed  number  of  workmen. 
.  ith  assurance  of  a  full  supply  of  beets,  it  would  seem  to  be  an  invit- 
^^  field  for  the  investment  of  the  requisite  capital.    One  successful 
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beet-sugar  factory  established  in  northwestern  Indiana,  would  demon- 
strate the  truth  of  the  positions  herein  taken,  and  would  lead  to  the 
building  of  many  more.  It  matters  little  where  this  first  factory  shall 
be  started,  it  should  have  the  support  of  the  whole  district,  and  of 
the  whole  State. 

It  takes  a  large  sum  of  money — ^probably  from  two  hundred  to  fire 
hundred  thousand  dollars — ^to  build  and  operate  a  modem  sugar  fac- 
tory, with  its  new  methods  and  improved  and  costly  machinery. 
Prudent  and  cautious  men  who  have  money  must  naturally  be 
convinced,  before  investing  their  money  in  a  beet  factory  in  northr 
western  Indiana,  that  all  the  conditions  are  correct,  and  can  be 
depended  upon  to  make  the  investment  a  safe  and  paying  one. 
Confidence  is  a  plant  of  slow  growth,  and  new  ventures,  even  where 
the  promises  are  so  favorable  as  in  the  present  case,  are  apt  to  be 
looked  upon  with  doubt.  There  must  be  first  the  sure  thing,  that 
the  beets,  in  quantity  and  quality,  will  be  forthcoming  as  needed, 
from  300  to  500  tons,  each  and  every  day,  for  one  hundred  or  more 
days.  This  is  a  large  quantity — from  30,000  to  60,000  or  more  tons; 
requiring  an  acreage  to  produce,  in  direct  use,  or  to  be  planted  eedi 
year,  of  five  or  six  thousand  acres.  To  keep  the  land  in  proper  rota- 
tion, so  that  one  crop  of  beets  shall  not  follow  too  quickly  another 
crop  of  beets,  on  the  same  land,  will  require  a  total  of  twenty  or  thirty 
thousand  or  more  acres,  within  say  a  radius  of «ten  miles  of  a  factory. 

Fifty  thousand  tons  of  beets,  at  four  dollars  per  ton  (and  five  dol- 
lars are  paid  in  some  localities),  would  make  a  health-giving  sum  of 
two  hundred  thousand  dollars  to  be  paid  out  yearly  in  a  comparatively 
small  farming  community  directly  to  the  beet  growers.  Multiply  the 
factories  to  the  number  of  500,  to  absorb  the  one  hundred  million 
dollars  paid  for  foreign  made  sugar  brought  into  the  country  annually, 
and  there  would  be  a  wave  of  prosperity  sweep  over  the  aitire  land, 
which  would  banish  all  thought  of  hard  times. 

The  beet  tops,  and  refuse  beets,  have  also  value  to  the  grower,  for 
feeding  farm  animals,  and  the  improved  condition  in  which  land  is 
put  by  beet  culture,  for  better  and  larger  yields  to  the  crops  which 
follow  the  beets,  is  an  advantage  to  be  considered  as  additional  money 
value. 

The  profits  of  successful  beet  sugar  factories  are  said  to  be  large, 
and  rightfully  they  should  be,  for  they  cost  much  money  to  build  and 
maintain.  Insurance,  interest  and  taxes  are  large  items,  and  die 
factories  run  only  a  small  part  of  the  year,  perhaps  four  to  five  months^ 
and  the  costly  machinery  suffers  while  idle.    The  larger  the  capacity 
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d  the  plant  for  using  beets,  and  the  longer  the  time  it  can  be  kept 
nmningy  the  cheaper  per  pound  can  sugar  be  made.  The  fraction  of 
I  oat  may  make  a  large  figure  in  the  profit. 

In  lesfi  than  twelve  hours  after  the  raw  beet  enters  the  factory,  the 
rdned  sugar  from  it,  may  leave  in  bag  or  barrel  ready  for  market. 

This  quick  realisation  on  the  manufacture  is  a  very  big  item  in  favor 
of  the  industry  of  sugar  making.  There  is  a  large  and  growing  demand 
for  ngar  in  the  United  States.    It  is  the  largest  and  best  market  for 
it  in  the  world.    The  consumption  of  sugar  is  rapidly  increasing  in 
the  world;  it  has  more  than  doubled  in  the  past  few  years.    Sixty-five 
pounds  eachy  annually,  is  the  average  amount  used,  for  every  man, 
woman  and  child  in  the  United  States— not  that  every  person  uses 
*  directly  in  the  form  of  sugar,  that  large  amount,  but  it  is  used  in  dis- 
tilling, brewing,  preserving  fruits,  making  jellies  and  jams,  confec- 
tionery, chocolate,  varnishes,  blacking,  etc.,  etc.    There  are  also  large 
qmntities  of  foreign  substances,  adulterants,  added  to  sugars,  such  as 
•tirdi,  chalk,  white  earth  (terra  alba),  glucose,  etc.    The  people  should 
protect  themselves  from  such  fraud  since  it  is  not  wise  to  be  imposed 
Qpon  in  any  such  way.    There  are  immense  quantities  of  glucose,  made 
bm  Indian  com,  and  used  in  the  United  States  as  well  as  exported. 
It  seems  to  be  a  legitimate  industry,  and  the  time  may  come  suddenly, 
*hen  the  art  will  be  discovered  of  turning  glucose  to  sucrose,  and  we 
***all  have  sweet  sugar  made  from  com  and  other  grains.    There  are 
roua  of  maple  sugar,  and  maple  syrup,  and  sorghum,  and  a  large 
^'^iintity  of  honey  is  gathered  annually. 

These  sweets  are  all  in  eager  demand,  and  enter  largely  into  the 
^^^od  of  the  people  of  this  country,  and  are  influencing  more  largely 
P^i'haps,  than  is  realized,  the  character  of  the  nation.  It  has  been  said 
*^y  some  physiologists:  "Tell  me  what  you  eat,  and  I  will  tell  you 
^hat  Tou  are." 

The  Japanese  have  lived  quite  exclusively  for  centuries  on  rice. 
They  are  small  in  stature,  presumably  as  a  result  of  this  diet,  and  the 
Japanese  Government  is  now  seeking  to  introduce  the  general  use  of 
^heat  among  the  people,  hoping  from  its  bone  and  muscle  making 
elements  to  induce  a  larger  stature.  The  beef -eaters  of  merry  Eng- 
land, are  noted  for  a  robustness  and  an  energy,  that  continually 
reshapes  the  maps  of  the  world. 

The  great  consumption,  and  demand  for  sweets,  requires  an  im- 
mense production,  and  calls  for  the  employment  of  large  amounts  of 
capital  and  of  labor,  and  warrants  the  investment  of  money  in  the 
industry,  so  far  as  demand  for  the  product  goes.  The  question  pre- 
sents itself  pointedly  then,  whether  we  shall  continue  to  buy  our 
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sugar.  It  is  bought  of  nearly  every  other  nation  in  the  world  (the 
countries  of  Europe,  Asia  and  Africa,  South  America  and  the  Islands 
of  the  Sea — West  Indies,  East  Indies,  Phillipine  Islands  and  Hawaii, 
etc.). 

We  thus  buy  what  we  can,  and,  with  great  advantage,  should  make 
ourselves.  If  we  were  producers,  as  well  as  consumers,  of  this  im- 
mensely large  and  indispensable  commodity,  we  should  become  more 
independent  as  a  nation^  and  give  needed  employment  to  our  own 
people,  thus  adding  greatly  to  their  comfort  and  prosperity. 

We  have  here,  therefore,  not  only  an  important  economic  question, 
but  an  important  social  one  as  well. 

It  is  deserving,  certainly,  of  much  painstaking  study  and  investiga- 
tion, from  a  broad  and  high  plane  of  patriotic  and  philanthropic 
statesmanship,  entirely  freed  from  any  taint  of  the  prejudice  of  parti- 
sanship. 

Sugar  beets  in  large  quantity,  of  proper  quality  and  rich  in  saccha- 
rine, can  be  profitably  grown  throughout  the  State  of  Indiana,  but 
especially  so  in  the  northwestern  part  of  the  State.  Beets  for  sugar 
are  said  to  do  best  in  north  temperate  latitudes,  and  in  friable  soils. 
There  is  a  large  area  of  sandy,  sandy-loam  and  alluvial  soil,  in  north- 
western Indiana,  which  is  particularly  favorable  for  growth  of  vegeta- 
bles, as  has  been  demonstrated  by  actual  performance.  This  soil  is 
easy  to  cultivate,  it  is  warm  and  fertile,  and  there  is  in  this  part  of  the 
State  the  proper  degree  of  sunshine,  and  an  especially  requisite 
and  favorable  amount  and  time  of  rainfall,  for  the  growth  and  ripening 
of  sugar  beets,  as  well  as  the  developing  in  them  of  the  quantity  and 
purity  of  saccharine  to  fit  them  for  profitable  sugar  making.  The  price 
of  the  land  is  low,  and  taxes  are  nominal.  The  numerous  farmers  who 
occupy  this  land,  in  moderate-sized  holdings,  have  the  energy,  the  in- 
telligence and  the  willingness  to  make  a  success  of  beet  raising,  and 
will  gladly  furnish  to  factories  aU  that  can  be  used.  The  facilities  for 
transportation  are  all  that  can  be  needed,  and  greatly  excel  those  of 
other  parts  of  the  country. 

Railroads  interlace  the  land,  and  shipping  stations  can  be  had  at 
any  point  where  freight  offers  in  reasonable  quantity.  Water  car- 
riage can  also  l^e  surprisingly  developed,  when  the  necessity  for  it  is 
presented. 

Northwestern  Indiana  borders  on  Lake  Michigan,  and  has  several 
rivers  that  can  be  used  for  freight  highways,  for  taking  beets  to  fac- 
tories at  low  cost,  and  can  be  used  for  other  freight.  Again,  the  close 
proximity  to  Chicago — a  great  distributing  point,  and  mart  of  trade, 
with  its  immense  consumption — is  an  argument  in  and  of  itself  of  the 
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fk^oiable  location  of  northwestern  Indiana.  All  the  conditions  for 
an  eccMOLomical  and  prosperous  manufacture  and  marketing  of  sugar, 
from  sugar  beets,  seem  assured  beyond  perad venture  for  this  peculiarly 
favored  locality. 

All  that  now  seems  to  be  lacking  for  this  consiunmation  is  a  recog- 
nition of  the  chance,  and  the  determination  to  do  that  which  should 
be  done,  and  the  accomplishment  of  making  sugar  under  these  favor- 
able circumstances,  is  so  logical  and  legitimate  as  to  go  without  saying. 
Here  is  the  land,  waiting  as  a  fair  bride;  here  is  the  energy  of  labor 
and  capital,  with  the  opportunity;  here  is  the  urgent  demand  to  be 
supplied,  and  a  great  commercial  enterprise  of  incalculable  value 
should  legitimately  spring  into  life,  to  cheer  and  bless  the  community. 

It  is  known  from  experience,  that  beets  rich  in  sugar,  ^^-ill  grow 
here  readily,  and  satisfactorily,  but  to  place  the  matter  beyond  con- 
jecture, scientific  tests  have  been  made,  for  the  past  ten  years,  at  the 
Indiana  State  Agricultural  Experiment  Station,  at  Purdue  University, 
Lafayette,  by  chemical  analysis,  by  the  State  Chemist,  Dr.  H.  A. 
Huston,  and  he  reports  that  his  investigations  show  entirely  satis- 
factory results.  He  sees  no  reason  to  doubt,  that  from  the  large  per 
cent,  of  sugar  contained  Id  the  beets  grown  in  northwestern  Indiana, 
and  the  high  per  cent,  of  its  purity,  that  they  fully  meet  commercial 
and  manufacturing  requirements,  for  the  purpose  of  making  sugar. 
His  tabulated  report  of  analyses  of  sugar  beets  grown  in  1897,  in  this 
section,  ^vill  soon  be  made  public,  and  will  be  found  to  be  assuring 
as  to  the  richness  and  good  quality  of  northern  Indiana  grown  beets. 

Tests  of  the  sugar  value  of  beets  grown  in  northwestern  Indiana 
are  also  being  made  by  the  Chemist  of  the  United  States  Agricultural 
Department  at  Washington,  and  will  be  found  to  be  favorable.  There 
is  consequently  definite  knowledge  of  the  sugar  value  of  beets  grown 
in  this  part  of  the  State;  and  the  reader  is  recommended  to  consult 
these  statistics. 

It  may  not  be  necessary  to  draw  with  minute  definiteness  the  exact 
border  line  of  what  is  here  spoken  of  as  northwestern  Indiana — the 
line  may  be  considered  as  quite  elastic — and  there  is  no  need  of  nam- 
ing hard  and  fast,  the  many  grand  counties  that '  are  within  its 
boundaries,  nor  is  it  essential  to  figure  up  precisely  its  area  of  square 
miles,  or  thousands  of  fertile  acres,  well  adapted  to  sugar  beet  grow- 
ingy  or  to  enumerate  with  the  exactness  of  a  census  its  host  of  intelli- 
gent people.  It  is  a  vast  area,  a  magnificent  territory,  a  principality, 
an  empire  of  possibilities,  the  future  home  of  many  people,  more  mil- 
lions than  now  live  in  the  entire  State. 
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The  advent  of  its  prosperity  depends  upon  its  people  coming  to  the 
recognition  of  their  opportunities,  and  in  making  energetic  eflEorts  to 
realize  and  to  materialize  them.  Its  close  proximity,  as  has  already 
been  said,  to  the  large  and  progressive  city  of  Chicago,  makes  its 
domain  a  source  of  supply,  from  a  sure  vantage  ground,  of  a  large 
portion  of  that  city's  great  and  increasing  wants.  It  has  also  many 
large  cities  within  its  own  borders,  and  a  large  and  rapidly  increasing 
surplus  of  cash  capital  that  very  unnecessarily  and  mistakenly  too 
often  seeks  investment  outside,  instead  of  within  its  own  borders.  A 
home  investment  would  be  not  only  safe  and  profitable,  but  would 
immensely  increase  the  value  of  all  home  property. 

The  same  kind  and  degree  of  energy,  and  work  and  faith,  that  have 
built  Chicago,  that  raised  it  from  the  quagmire,  is  needed  to  develop 
the  latent  possibilities  of  northwestern  Indiana.  The  many  travelers 
passing  on  their  way  to  and  from  Chicago,  through  northwestern 
Indiana,  see  on  the  face  of  things,  much  that  may  be  unthinkingly, 
and  perhaps  freely  criticised.  They  would  have  seen  much  to  criticise 
also  in  the  early  Chicago. 

He  who  foresees  the  great  transformation  that  is  inevitably  to  take 
place  in  this  favored  part  of  Indiana,  wonders  that  it  should  be  so 
long  delayed. 

He  who  has  lived  to  see  the  evolution  of  Chicago,  is  prepared  to 
believe  unhesitatingly  in  the  coming  development  of  northwestern 
Indiana. 

The  introduction  of  sugar  making,  from  sugar  beets,  promises  to 
hasten  this  development  and  prosperity — for  this  region.  The  men 
who  are  actively  working  for  this  cause,  are  benefactors  to  this  part 
of  the  State,  and  to  the  whole  State,  and  to  the  American  people.  The 
thing  to  be  accomplished  is  not  a  light  one.  It  requires  work  and 
money,  and  time,  with  many  discouragements,  and  all  that  is  implied 
in  awakening  dormant  energy  from  its  lethargy  and  unbelief,  and  to 
overcome  the  active  hostility  of  prejudiced  opposition,  but  success  is 
bound  to  come,  slowly  probably,  but  steadily,  and  then  the  whole  thing 
will  carry  itself  forcefully  forward,  and  the  wonder  will  be  that  it 
was  not  all  done  sooner.  Sugar  making  here  means  improving  all  the 
general  conditions  of  society,  by  introducing  a  new  and  successful  in- 
dustry that  will  put  large  sums  of  money  into  general  circulation — ^it 
means  improving  the  land,  and  improved  culture  of  land,  planting 
larger  areas,  the  introduction  of  a  new  crop,  that  will  not  compete 
with  present  crops,  but  will  make  added  market  for  them,  and  one 
that  has  the  exceptional  advantage  to  its  merit,  of  having  the  price 
which  is  to  be  paid  for  it,  agreed  upon  even  before  it  is  planted.    This 
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last  fact  means  much  to  the  farmer  who  has  toiled  through  heat  and 
cold,  to  raise  a  crop,  and  has  then  found  the  market  over-supplied,  and 
that  it  could  not  be  sold  for  cost  of  production.  It  means  employ- 
ment of  a  great  number  of  beet  growers,  and  light,  healthful,  and 
profitable  employment  for  women  and  children,  who  can  thus  have 
the  pleasure  and  benefit  of  having  money  of  their  own  earning. 

It  means  the  building  of  factories,  and  consequent  demand  for 
building  material  (brick,  lumber,  etc.),  and  the  equipment  with 
machinery — work  for  mechanics  and  factory  hands — increase  of  rail- 
road business,  which  of  itself  affects  all  the  industries  of  the  country 
favorably.  It  means  too,  a  greatly  increased  demand  upon  the  farmer, 
for  other  farm  products,  to  supply  the  increased  population  of  his 
neighborhood,  a  demand  too,  right  at  the  farmer's  own  door,  which 
he  will  find  of  much  more  worth  to  him,  than  a  distant  foreign  market, 
and  one  that  will  include  many  ari:icles  that  could  not  be  shipped 
away.  New  houses  will  be  needed,  greater  sales  of  merchandise  will 
follow,  both  of  necessities  and  luxuries,  as  is  always  the  case  with 
the  ability  to  purchase,  consequent  upon  regular  employment,  with 
paying  wages.  This  increase  of  activity  would  put  money  into  active 
circulation  and  new  enterprises  would  naturally  follow,  resting  upon 
this  basis  of  prosperity.  There  would  necessarily  be  a  very  decided 
improvement  of  the  highways — live  people  must  move  about — and 
good  roads  are  a  necessity  to  advancing  civilization.  It  would  not  do 
to  haul  a  small  load  of  beets  ten  or  twelve  miles  to  factorv,  when  with 
good  roads,  two  or  three  times  as  much  might  be  taken  in  less  time, 
and  with  the  same  team. 

All  these  things,  high  in  color  as  they  may  seem,  have  come  to  pass 
at  other  points,  where  sugar  is  being  made,  from  home-grown  beets, 
and  with  so  many  favoring  conditions,  as  prevail  here  in  northwestern 
Indiana,  there  is  no  reason  to  expect  anything  less,  but  rather  more. 

Beets  rich  in  sugar,  of  high  degree  of  purity,  will  grow  here — that 
is  the  foundation  fact  which  can  be  made  strong  by  a  formidable  ar- 
ray of  statistics.  There  are  here,  too,  good  locations,  for  factories, 
with  abundant  supply  of  good  water,  which  is  needed  in  large 
quantity,  and  there  must  be  ready  chance  for  proper  drainage,  to  take 
away  freely,  without  discommoding  any  one,  the  fouled  water  used 
in  washing  and  treating  the  beets. 

There  is  here  also  an  abundant  and  cheap  supply  of  fuel,  and  the 
same  can  be  said  of  the  lime  needed,  also  in  large  quantity,  in  manu- 
facturing. And  there  can  be  found  the  needed  number  of  workmen. 
With  assurance  of  a  full  supply  of  beets,  it  would  seem  to  be  an  invit- 
ing field  for  the  investment  of  the  requisite  capital.    One  successful 
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beet-sugar  factory  establiahed  in  northwestern  Indiana,  would  demon- 
strate the  truth  of  the  positions  herein  taken,  and  would  lead  to  the 
building  of  many  more.  It  matters  little  where  this  first  factory  shall 
be  started,  it  should  have  the  support  of  the  whole  district,  and  of 
the  whole  State. 

It  takes  a  large  sum  of  money — probably  from  two  hundred  to  fire 
hundred  thousand  dollars — to  build  and  operate  a  modem  sugar  fac- 
tory, with  its  new  methods  and  improved  and  costly  machinery. 
Prudent  and  cautious  men  who  have  money  must  naturally  be 
convinced,  before  investing  their  money  in  a  beet  factory  in  north- 
western Indiana,  that  all  the  conditions  are  correct,  and  can  be 
depended  upon  to  make  the  investment  a  safe  and  paying  one. 
Confidence  is  a  plant  of  slow  growth,  and  new  ventures,  even  where 
the  promises  are  so  favorable  as  in  the  present  case,  are  apt  to  be 
looked  upon  with  doubt.  There  must  be  first  the  sure  thing,  that 
the  beets,  in  quantity  and  quality,  will  be  forthcoming  as  needed, 
from  300  to  500  tons,  each  and  every  day,  for  one  hundred  or  more 
days.  This  is  a  large  quantity — from  30,000  to  60,000  or  more  tons; 
requiring  an  acreage  to  produce,  in  direct  use,  or  to  be  planted  each 
year,  of  five  or  six  thousand  acres.  To  keep  the  land  in  proper  rota- 
tion, so  that  one  crop  of  beets  shall  not  follow  too  quickly  another 
crop  of  beets,  on  the  same  land,  will  require  a  total  of  twenty  or  thirty 
thousand  or  more  acres,  within  say  a  radius  of  ^ten  miles  of  a  factory. 

Fifty  thousand  tons  of  beets,  at  four  dollars  per  ton  (and  five  dcd- 
lars  are  paid  in  some  localities),  would  make  a  health-giving  simi  of 
two  hundred  thousand  dollars  to  be  paid  out  yearly  in  a  comparatively 
small  farming  community  directly  to  the  beet  growers.  Multiply  the 
factories  to  the  number  of  500,  to  absorb  the  one  hundred  million 
dollars  paid  for  foreign  made  sugar  thought  into  the  country  annually, 
and  there  would  be  a  wave  of  prosperity  sweep  over  the  entire  land, 
which  would  banish  all  thought  of  hard  times. 

The  beet  tops,  and  refuse  beets,  have  also  value  to  the  grower,  for 
feeding  farm  animals,  and  the  improved  condition  in  which  land  is 
put  by  beet  culture,  for  better  and  larger  yields  to  the  crops  which 
follow  the  beets,  is  an  advantage  to  be  considered  as  additional  money 
value. 

The  profits  of  successful  beet  sugar  factories  are  said  to  be  large, 
and  rightfully  they  should  be,  for  they  cost  much  money  to  build  and 
maintain.  Insiu-ance,  interest  and  taxes  are  large  items,  and  the 
factories  run  only  a  small  part  of  the  year,  perhaps  four  to  five  months, 
and  the  costly  machinery  suffers  while  idle.    The  larger  the  capacity 
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of  the  plant  for  usmg  beets,  and  the  longer  the  time  it  can  be  kept 
running,  the  cheaper  per  pound  can  sugar  be  made.  The  fraction  of 
a  cent  may  make  a  large  figure  in  the  profit. 

In  less  than  twelve  hours  after  the  raw  beet  enters  the  factory,  the 
refined  sugar  from  it,  may  leave  in  bag  or  barrel  ready  for  market. 

This  quick  realization  on  the  manufacture  is  a  very  big  item  in  favor 
of  the  industry  of  sugar  making.  There  is  a  large  and  growing  demand 
for  sugar  in  the  United  States.  It  is  the  largest  and  best  market  for 
it  in  the  world.  The  consimiption  of  sugar  is  rapidly  increasing  in 
the  world;  it  has  more  than  doubled  in  the  past  few  years.  Sixty-five 
pounds  each,  annually,  is  the  average  amount  used,  for  every  man, 
woman  and  child  in  the  United  States— not  that  every  person  uses 
directly  in  the  form  of  sugar,  that  large  amount,  but  it  is  used  in  dis- 
tilling, brewing,  preserving  fruits,  making  jellies  and  jams,  confec- 
tionery, chocolate,  varnishes,  blacking,  etc.,  etc.  There  are  also  large 
quantities  of  foreign  substances,  adulterants,  added  to  sugars,  such  as 
starch,  chalk,  white  earth  (terra  alba),  glucose,  etc.  The  people  should 
protect  themselves  from  such  fraud  since  it  is  not  wise  to  be  imposed 
upon  in  any  such  way.  There  are  immense  quantities  of  glucose,  made 
from  Indian  com,  and  used  in  the  United  States  as  well  as  exported. 
It  seems  to  be  a  legitimate  industry,  and  the  time  may  come  suddenly, 
when  the  art  will  be  discovered  of  turning  glucose  to  sucrose,  and  we 
shall  have  sweet  sugar  made  from  com  and  other  grains.  There  are 
tons  of  maple  sugar,  and  maple  syrup,  and  sorghum,  and  a  large 
quantity  of  honey  is  gathered  annually. 

These  sweets  are  all  in  eager  demand,  and  enter  largely  into  the 
food  of  the  people  of  this  country,  and  are  influencing  more  largely 
perhaps,  than  is  realized,  the  character  of  the  nation.  It  has  been  said 
by  some  physiologists:  "Tell  me  what  you  eat,  and  I  will  tell  you 
what  you  are." 

The  Japanese  have  lived  quite  exclusively  for  centuries  on  rice. 
They  are  small  in  stature,  presumably  as  a  result  of  this  diet,  and  the 
Japanese  Government  is  now  seeking  to  introduce  the  general  use  of 
wheat  among  the  people,  hoping  from  its  bone  and  muscle  making 
elements  to  induce  a  larger  stature.  The  beef-eaters  of  merry  Eng- 
land, are  noted  for  a  robustness  and  an  energy,  that  continually 
reshapes  the  maps  of  the  world. 

The  great  consumption,  and  demand  for  sweets,  requires  an  im- 
mense production,  and  calls  for  the  employment  of  large  amounts  of 
cajntal,  and  of  labor,  and  warrants  the  investment  of  money  in  the 
industry,  so  far  as  demand  for  the  product  goes.  The  question  pre- 
sents itself  pointedly  then,  whether  we  shall  continue  to  buy  our 
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sugars  of  other  nations,  or  shall  we  make  them  ourselves.  If  all  the 
conditions  are  as  favorable  as  assumed  in  this  paper,  all  that  seems 
necessary  is  to  build  the  factories,  and  that  is  a  question  of  much 
money.  The  question  of  investing  money  in  sugar  making  in  the 
United  States,  waits  upon,  and  is  dependent  upon  the  will  of  the 
people,  to  be  expressed  in  national  legislation,  for  there  must  be  legis- 
lative protection,  to  this  industry,  until,  at  least,  it  is  substantially 
established,  to  keep  it  from  disastrous  competition  of  foreign  made 
sugar.  This  legislation  must  be  without  fluctuation,  and  so  reliable 
in  constancy  as  to  command  confidence  in  its  stability,  as  being  the 
settled  policy  of  the  nation  to,  eflEectually  encourage  and  protect  home 
made  sugar.  This  policy  would  end  all  doubt  as  to  the  ability  of  the 
American  people  to  advantageously  make  their  own  sugar.  This  mat- 
ter of  protection  to  home  industries  should  cease  to  be  a  thing  of 
partisan  politics,  and  be  recognized  as  the  policy  of  loyal  statesman- 
ship. The  experience  and  practice  of  other  highly  civilized,  enlight- 
ened and  prosperous  countries,  is  in  direct  and  positive  evidence  upon 
this  very  question  of  legislation  in  favor,  and  protection  of  making 
sugar  by  their  own  people.  The  recent  experience  of  the  United 
States  in  fostering  its  iron  and  steel,  and  tin,  and  textile  industries  is 
happily  directly  in  point,  and  is  convincing  as  to  its  wisdom. 

Large  sums  of  money  were  formerly,  continually  being  sent  out  of 
the  country  to  purchase  manufactured  articles,  while  the  raw  material 
was  lying  unused  in  abundance  at  home,  and  workmen  lying  idle, 
needing  work.  By  simply  invoking  the  aid  of  the  necessary  and  sensi- 
ble tariff  protection,  we  now  make  at  home  what  we  formerly  bought 
of  other  people,  and  are  fully  able  to  supply  our  own  wants  in  these 
lines  with  not  only  better  goods,  but  at  cheaper  prices.  We  also  ship 
such  goods  profitably  abroad.  With  such  eminently  and  plainly  prac- 
tical good  results,  so  conspicuous  that  "He  who  runs  may  read,  and  the 
wayfaring  man  tho'  a  fool  need  not  err  therein,*'  all  the  theories 
that  are  arrayed  against  it,  seem  to  be  knocked  silly,  and  have  no 
foot,  or  groimd  to  stand  upon. 

It  is  said  by  making  our  own  sugar,  we  should  prejudice  a  profitable 
trade  with  countries  from  which  we  now  buy  sugar,  and  this  is  held 
as  valid  argument  why  we  should  export  wheat  to  pay  for  sugar.  It  is 
said  to  take  all  the  wheat,  and  wheat-flour  shipped  from  the  United 
States  to  pay  for  the  sugar  brought  into  it.  Why  is  there  any  ad- 
vantage in  trading,  just  for  the  sake  of  trading?  With  the  yield  of 
one  acre  of  wheat,  the  American  farmer  might  buy,  say  200,  or  300 
poimds  of  sugar.  That  same  acre  planted  with  sugar-beets  might 
yield,  say  2,000  or  3,000  pounds  of  sugar,  a  difference  in  figures,  and 
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real  values,  that  shows  big  loss,  in  the  way  of  friction,  or  manipula- 
tion, or  trade,  somewhere  on  the  road  from  wheat  to  sugar.  And  it  is 
probably  quite  true  that  there  is  really  more  sugar  in  the  wheat,  that 
the  farmer  trades  for  the^ sugar,  than  there  is  in  the  sugar  he  gets  for 
it.  It  may  be  worth  the  while  of  the  American  farmer  to  look  sharply 
into  this  matter. 

If  we  should  make  our  own  sugar,  the  sugar  workmen  might  con- 
siune  in  tliis  coimtry,  all  the  surplus  wheat  which  is  now  shipped 
abroad,  making  a  home  market  for  it,  much  better  than  a  foreign  one, 
and  paying  better  prices.  The  farmer  has  very  good  reasons  for  being 
dissatisfied  with  present  prices  of  wheat,  and  would  be  justified  in  at- 
tempting to  create  a  better  market  for  it,  and  there  would  consequently 
be  an  added  new  market  for  butter,  eggs,  milk,  meat,  clothing,  and 
the  whole  thing  of  sugar  and  wheat  would  be  of  home,  and  for  home. 
There  is  very  much  that  might  be  said  as  to  the  questionable  policy 
of  shipping  wheat  from  this  coimtry.  Wliatever  will  contribute  to  the 
healthful  growth  and  independence  of  this  country,  whatever  will 
improve  the  character  and  condition  of  our  people,  is  desirable.  A 
study  of  the  promises  to  these  ends,  held  out,  by  making  at  home,  all 
the  sugar  needed,  makes  it  seem  to  be  the  right  thing  to  do.  Beet 
raising  requires  a  more  thorough  and  systematic  method  of  farming, 
than  is  usually  given  to  the  growing  of  wheat  and  corn — and  it  is 
more  profitable.  It  is  certainly  desirable,  and  quite  possible,  to  im- 
prove the  manner  and  method  of  fanning.  There  is  much  said 
enthusiastically  about  large  yields  of  sugar-beets  and  of  extra  high  per 
cent,  of  sugar  value,  etc.,  but  12  tons  of  beets  to  the  acre,  with  sugar 
value  of  12  per  cent.,  with  proper  purity  of  the  juice,  say  70  per  cent., 
may  be  considered  as  a  standard  yield,  and  this  will  require  a  good 
deal  of  effort  to  attain,  although  it  may  fortunately  be  quite  possible 
to  excel  in  this  region.  To  make  12  pounds  of  beets,  yield  one  pound 
of  sugar,  will  require  great  skill  in  manufacture. 

Great  improvements  have  been  made  in  the  whole  art  of  sugar  mak- 
ing— in  growing  the  beets,  in  the  process  of  extracting  and  refining, 
and  much  more  in  this  direction  is  yet  possible.  The  horticulturist,  the 
inventor  and  the  chemist  have  united  forces  in  the  problems  involved, 
and  the  State  has  protected  and  encouraged  by  bounties  and  privileges, 
and  the  battle  royal  between  cane  sugar  and  beet  sugar  is  won  in  favor 
of  art  over  crude  nature.  This  paper  might  be  lengthened  indefinitely 
upon  the  interesting  subject  of  the  history  of  sugar  making,  and  of  the 
disturbing  and  agitating  conditions  surrounding  it  to-day.  The  subject 
grows  with  study,  in  magnitude  and  importance,  but  the  paramount 
question  in  this  subject,  even  at  the  risk  of  repetition,  is.  Shall  the 
people  of  this  coimtry  make  their  own  sugar?  There  is  of  course 
13— GfiOL. 
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much  chance  for  the  play  of  sentimeiit  and  emotion^  in  weighing  up 
or  adjusting  the  seeming  rights  and  wrongs  which  float  on  the  surface 
of  many  great  and  grave  questions,  but  the  law  of  self  interest,  or 
apparent  self  interest,  will,  and  should  control  in  the  actions  of  those 
who  are  affected  by  any  given  polic}'.  How  other  lands,  and  other 
peoples,  may  be  effected  by  the  people  of  the  United  States  striking 
directly  for  their  own  advancement  and  prosperity,  is  involved  in  too 
great  and  uncertain  obscurity  to  be  considered. 

There  can  hardly  be  a  question  as  to  the  good  policy  of  having  the 
people  of  this  country  fully  and  profitably  employed.  It  appears  so 
entirely  self  evident,  that  no  argimient  of  words  is  needed  to  support 
it.  It  is  an  impleasant  fact,  that  there  are  now,  and  have  been  for 
several  years  past,  many  unemployed  people — who  would  gladly  work, 
and  their  material  and  moral  condition  would  be  greatly  benefited 
by  doing  so.  There  has  been  and  still  is  the  general  complaint  of  hard 
times,  and  there  exists  a  spirit  of  unrest  and  dissatisfaction,  which 
surely  constitute  a  serious  menace  to  the  safety  of  the  community.  This 
condition  costs  immensely  in  the  way  of  self  denials,  of  suffering  and 
misery,  and  of  stagnation  of  industry  and  business,  and  a  retrogression 
of  all  material  interests.  The  aggregate  cannot  be  computed  in 
money.  It  costs  much  in  direct  public  taxation,  and  for  an  unusual 
support  of  the  needy,  and  for'  prosecuting  an  increased  growth  of 
crime. 

There  is  too  a  great  tax  upon  the  charitable,  for  voluntary  contri- 
butions to  the  poor,  a  tax  that  in  equity  should  be  borne  by  the  State, 
so  that  all  citizens  might  bear  their  proper  share  of  it.  In  the  form 
of  charity  it  has  a  very  demoralizing  effect.  It  is  desirable  to  have 
all  the  people  of  this  country  self  sustaining  and  self  respecting,  even 
if  to  furnish  requisite  employment,  enterprises  are  instituted  requir- 
ing governmental  aid  and  protection.  This  means  simply,  when 
analyzed,  the  very  proper  co-operation  of  the  whole  people  in  the  per- 
formance of  a  self  protective  duty,  by  enabling  all  to  support  them- 
selves by  their  own  labor,  without  any  sacrifice  of  self  respect,  and  to 
contribute  to  the  support  of  the  Government.  A  portion  of  the  com- 
munity cannot  be  benefited  without  the  whole  community  sharing 
the  benefit.  Whatever  it  might  seem  to  cost  there  would  be  equivalent 
value  received  for  it.  Whatever  is  really  worth  much  more  than  it 
costs,  and  is  entirely  beneficial  in  its  results,  is  not  dear,  but  is  cheap. 
As  George  Washington  expressed  it,  "The  aggregate  happiness  of 
society  is,  or  ought  to  l>e,  the  end  of  all  government." 

There  seems  to  be  prophecy,  shaping  into  fulfillment,  in  the  general 
expectancy  that  sugar  making  on  such  a  scale  as  to  fully  supply  our 
own  market  will  soon  be  an  accomplished  fact  in  the  United  States  of 
America.    It  is  in  the  thought  and  in  the  purpose  of  the  people. 
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I.     (iENERAL  INTRODUCTION. 


This  report  is  a  continuation  of  the  one  on  the  Middle  and  Upper 
Silurian  rocks  of  Clark,  Jefferson,  Ripley,  Jennings  and  southern 
Decatur  counties,  published  in  the  twenty-first  report  of  the  Depart- 
ment of  Geology.  While  the  preceding  report  dealt,  however,  chiefly 
with  the  geological  problems  involved,  especially  with  the  question  as 
to  what  demarcation  of  horizons  in  the  Middle  and  Upper  Silurian 
strata  would  be  most  valuable  in  a  study  of  these  rocks  from  a  geolog- 
ical point  of  view,  the  present  report  is  concerned  chiefly  with  a  study 
of  the  principal  quarries  opened  up  in  these  strata,  and  the  purposes 
for  which  the  stone  found  in  these  quarries  have  been  found  especially 
valuable. 

And  it  is  desired  to  state  at  the  very  start  that  the  present  report 
does  not  seek  to  give  an  accoimt  of  every  neighborhood  quarry.  Al- 
most all,  perhaps  more  than  95  per  cent.,  of  the  stone  shipped  in  the 
areas  here  under  investigation  is  quarried  in  the  neighborhood  of 
Osgood,  Westport,  Harris  City,  St.  Paul,  New  Point  and  Laurel.  In 
comparison  with  these  localities  the  output  of  all  other  localities  is 
insignificant. 

This  does  not  signify  that  the  limestone  at  other  localities  is  not  as 
valuable  as  that  foimd  at  the  localities  just  mentioned.  Some  quar- 
ries now  scarcely  worked  or  altogether  abandoned  are  known  to  have 
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formerly  produced  great  quantities  of  valuable  stone.  But  various  cir- 
cumstances have  contributed  to  make  the  working  of  these  quarries  no 
longer  as  profitable  as  was  formerly  the  case. 

In  many  cases  the  stone  could  be  worked  with  profit  while  the  work- 
ings were  confined  to  the  outer  faces  of  a  cliff  or  hillside.  But  as  soon 
as  the  quarrying  operations  were  carried  deeper  into  the  recesses  of 
the  hill  the  amount  of  clay  and  gravel  which  had  to  be  removed  in 
order  to  reach  the  valuable  stone  increased  in  quantity  and  materially 
reduced  the  profits  of  the  investment.  Moreover,  on  entering  the  hill- 
side new  strata  would  be  exposed  to  view  which  were  not  encountered 
while  the  quarrying  was  confined  to  the  lower  pari;s  of  the  hill  or 
cliff.  These  strata,  which  came  above  the  valuable  building  rock  first 
exposed  were  often  of  no  value  themselves,  and  their  removal  entailed 
much  expense.  These  quarries  were  usually  abandoned  as  soon  as  the 
worthless  rock  exceeded  more  than  five  or  six  feet  in  thickness. 

For  a  time  most  of  the  quarrying  which  was  done  in  the  areas  here 
considered  was  carried  on  in  spite  of  great  inconveniences  as  regards 
shipping  facilities.  The  stone  was  quarried  at  a  distance  from  the 
railroad  and  was  hauled  by  wagons  over  bad  roads  to  the  railway 
station. 

As  soon  as  the  most  enterprising  companies  secured  switches  con- 
necting their  quarries  with  the  railroad  the  additional  expense  of 
double  loading,  once  on  the  wagons  and  a  second  time  on  the  cars, 
was  avoided.  The  quarries  not  having  these  advantages  were  no 
longer  able  to  compete  with  these  companies  unless  they  had  unusual 
natural  advantages.  The  chief  quarries  in  the  neighborhood  of  Os- 
good, Westport,  Harris  City,  St.  Paul  and  New  Point  all  have  switches 
running  from  the  quarries  to  the  railroad  stations.  Laurel  is  the  only 
region  of  any  consequence  which  does  not  have  such  connections,  and 
its  output  would  be  greatly  increased,  to  the  advantage  both  of  the 
quarries  and  of  the  railroad  companies,  if  switch  connections  were 
establisliod. 

The  fact  is  that  Laurel  ])0S8esses  certain  natural  advantages  which 
have  enabled  the  quarries  there  to  compete  with  the  quarries  else- 
where, even  without  the  assistance  of  switches.  These  natural  ad- 
vantages consist  in  the  fact  that  the  valuable  stone  at  Laurel  is  well 
exposed  at  many  })oints  so  near  the  tops  of  the  hills  that  considerable 
quarrying  may  be  done  without  reaching  sufficient  poor  overlying 
stone  to  materially  interfere  with  the  profits  of  the  quarry.  Moreover, 
most  of  tliL*  layers  are  so  thin  that  while  the  Laurel  stone  is  of  no  great 
value  as  a  l)uilding  stone,  yet  it  is  without  a  rival  in  the  ease  with 
which  it  is  }>ossible  to  secure  there  great  quantities  of  stone  of  just 
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the  right  thickness  for  curbing,  gutter  stone  and  flagging  stones.  This 
natural  advantage  would  be  much  emphasized  if  the  Laurel  district 
were  placed  on  a  par  with  other  regions  as  to  its  shipping  facilities. 

In  addition  to  the  quarries  just  mentioned  there  are  many  neigh- 
borhood quarries  which  furnish  just  enough  stone  to  supply  the  de- 
mands of  the  neighboring  farmers  and  villages  for  cellar  and  founda- 
tion stone.  Work  is  done  at  these  quarries  only  spasmodically  and 
their  total  output  is  small.  In  the  course  of  time  their  history  will 
probably  be  different.  Some  new  line  of  railroad  not  foreseen  will 
bring  some  of  these  quarries  into  prominence.  But  at  present  they 
have  no  great  value.  Many  of  these  smaller  quarries  are  however  men- 
tioned in  the  body  of  the  report  when  they  show  some  features  of  inter- 
est in  studying  the  general  distribution  of  the  quarry  rock  in  this  part 
of  the  State. 

VALUABLE  COURSES  OF  STONE. 

In  last  year's  report  the  Upper  Silurian  rocks  were  divided  into  the 
following  horizons,  mentioning  the  upper  horizons  first: 

f  LouisvUle  limestone. 
.    Waldron  shale. 
Niagara.  {    Laurel  limestone. 

Osgood  beds,  including  limestone  and 
clayey  shales. 
Clinton,  \  Clinton  limestone. 

In  the  area  here  under  investigation  only  one  horizon  furnishes 
stone  which  is  of  any  value  commercially  when  quarried  on  a  large 
scale.  This  is  the  Laurel  horizon.  At  the  very  top  of  the  Osgood 
beds  there  is  often  a  single  layer  of  limestone  which  can  be  used  for 
the  same  purposes  as  the  Laurel  limestone,  but  often  it  is  of  inferior 
quality,  and  in  any  event  it  forms  only  a  very  small  part  of  the  rock 
actually  quarried. 

The  layer  at  the  top  of  the  Osgood  beds  is  about  14  inches  thick 
where  it  is  most  worked.  Immediately  below  this  layer  of  limestone 
is  a  shaly  clay  layer,  usually  about  15  to  24  inches  thick,  which  is 
locally  known  as  the  soapstone  bed  and  which  marks  the  base  of  all 
the  quarrying  operations  in  this  part  of  the  State. 

The  Laurel  limestone,  which  is  the  real  source  of  supply  for  all  the 
good  limestone  of  this  section,  has  a  total  thickness  of  about  45  feet. 
This  does  not  mean  a  total  thickness  of  45  feet  of  serviceable  stone. 
At  various  levels  the  Laurel  limestone  beds  contain  cherty  nodules 
and  even  almost  continuous  cherty  layers,  which  more  or  less  vitiate 
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the  usefulness  of  the  stone.  Moreover,  different  layers  of  the  lime- 
stone free  from  chert  vary  considerably  in  their  chemical  constituents, 
some  layers  containing  more  argillaceous  material  than  others.  These 
more  argillaceous  layers  are  less  white  in  color;  they  are  softer  and 
show  the  effects  of  wear  sooner;  they  are  more  readily  disintegrated 
by  the  ordinary  processes  of  weathering,  of  heat  and  cold,  than  the 
purer  layers  of  limestone,  and  are  therefore  of  much  less  value  where 
continually  subjected  to  the  influences  of  weathering. 

The  very  same  quarry,  therefore,  shows  layers  of  the  very  best  lime- 
stone, and  also  layers  which  are  vitiated  by  the  presence  of  chert  or 
which  are  too  soft  and  which  disintegrate  too  readily  for  many  kinds 
of  work. 

It  is  very  easily  possible  to  discriminate  between  the  different  grades 
of  stone,  even  without  the  assistance  of  chemical  analyses.  The  better 
layers  of  limestone  always  form  the  projecting  ledges  on  the  faces  of 
cliffs  in  the  neighborhood  of  the  quarries.  The  softer,  more  readily 
disintegrated  layers,  however,  form  the  recesses  between  the  better 
layers.  On  the  face  of  the  cliff  the  softer  layers  have  often  worn  back 
several  feet;  they  have  often  disintegrated  enough  to  change  from  ap- 
parently a  fair  quality  of  limestone  to  a  series  of  cracked  and  shaly 
limestones,  which  crumble  away  readily  imder  the  blow  of  the 
hammer. 

In  quarries  which  have  no  cliff  exposure  the  poorer  layers  are  dis- 
covered as  soon  as  the  quarries  are  opened,  because  disintegration 
takes  place  not  only  on  the  sides  of  cliffs  exposed  to  the  air,  but 
also  under  the  surface  of  the  ground  where  plentifully  supplied  with 
water.  Therefore,  as  soon  as  the  stone  is  imcovered  in  the  processes  of 
quarrying  the  poorer  qualities  of  stone  proclaim  their  character  by 
being  reduced  to  a  mass  of  friable  limestone  material  near  their  edges 
and  just  beneath  their  covering  of  clay  or  soil. 

The  frequency  with  which  the  different  layers  are  traversed  by 
cracks  is  also  indicative  of  their  wearing  qualities  when  exposed  to  the 
influences  of  weathering  and  of  rough  usage  under  foot.  The  good 
layers  will  show  relatively  fewer  cracks,  while  the  poorer  layers  will 
be  traversed  by  frequent  and  often  quite  adjacent  cracks,  the  stone 
being  often  reduced  to  a  sort  of  limestone  shale. 

Any  quarry  which  has  been  opened  for  a  number  of  years  is  likely  to 
have  a  considerable  dump  pile  where  the  irregular  pieces  of  limestone 
are  thrown.  Usually  quite  a  number  of  pieces  of  limestone  accmnu- 
late  which  have  by  no  means  been  discarded,  but  which  have  not  yet 
been  sold.  In  any  large  quarry  there  is  practically  no  layer  of  lime- 
stone which  is  not  represented  by  some  slab,  lying  in  some  part  of  the 
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jirdy  and  which  has  been  quarried  during  some  preceding  season. 
Any  stone  which  will  not  readily  withstand  the  influences  of  weather- 
ing when  exposed  to  the  changes  of  weather  in  winter  is  not  likely  to 
resist  changes  of  weather  readily  when  exposed  to  changes  of  tem- 
perature and  to  differences  of  moisture  when  inserted  in  the  walls  of 
buildings,  and  still  less  when  used  for  sidewalks^  curbings,  gutter 
stones  or  for  exposed  bridge  work. 

The  fact  is  that  quarrymen  are  well  acquainted  with  the  character- 
istics  of  the  different  layers  exposed  in  their  own  quarries.  An  ex- 
perienced quarryman  will  identify  at  sight  any  one  of  the  many  layers 
of  limestone  lying  promiscuously  in  the  quarry  yard  and  give  a  very 
good  estimate  of  its  comparative  value  for  any  specified  purpose.  In 
the  presence  of  a  person  who  is  not  a  possible  purchaser  he  will  express 
himself  with  great  freedom.  In  the  presence  of  a  buyer,  however,  all 
the  layers  seem  to  grow  in  value. 

When  a  large  order  of  stone  comes  in,  the  inferior  layers  of  stone 
are  often  placed  in  requisition  to  fill  in  the  order  in  the  stipulated 
time.  It  is  this  dishonesty  on  the  part  of  the  quarry  owners  which 
has  done  much  to  bring  the  limestone  into  bad  repute  when  brought 
into  competition  with  good  stone  from  other  localities.  Usually  the 
quarrymen  deny  all  charges  of  dishonorable  dealing  in  furnishing 
poorer  stone,  when  the  samples  originally  shown  were  of  better  qual- 
ity, by  saying  that  the  buyers  who  were  securing  the  stone  were  offer- 
ing such  pitiable  prices  that  they  had  no  right  to  expect  a  better 
quahty  of  stone  for  the  money  which  they  were  paying.  Or,  they 
argue  that  it  was  necessary  to  use  the  inferior  quality  of  stone  in  order 
to  fill  the  large  order  of  stone  which  they  had  received  within  the 
stipulated  time,  which  is  often  no  doubt  true;  but  this  does  not  assist 
in  establishing  a  good  reputation  for  the  stone  from  their  quarry. 

Several  quarrymen  whom  I  visited  frankly  declined  to  give  me  any 
information  concerning  their  quarries,  on  the  ground  that  it  would 
not  assist  them  in  any  way  financially  to  have  the  true  character  of 
the  various  layers  in  their  quarry  known.  In  several  cases  they  told 
me  of  cases  in  which  they  had  filled  orders  partially  by  the  use  of 
inferior  stone,  and  also  of  cases  in  which  stone  which  they  had  sup- 
plied had  proven  unsatisfactory  for  similar  reasons. 

There  is  not  the  slightest  doubt  that  sharp  practices  of  this  kind, 
no  matter  what  the  cause  or  motive,  must  place  the  quarry  supplying 
the  order  in  disrepute. 

The  presence  of  chert  nodules  does  not  necessarily  interfere  with 
the  value  of  limestone  layers  if  they  occur  only  in  small  quantities 
and  are  not  likely  to  split  the  rock  when  exposed  to  the  infiuences  of 
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weathering.  The  unequal  expansion  of  chert  and  of  the  surrounding 
limestone  will  sometimes  result  in  the  parting  of  the  rock  along  the 
plane  occupied  by  the  chert  nodules. 

The  chief  damage  of  the  moderate  presence  of  chert  nodules  in  the 
limestone  is  to  the  cutting  tools.  Provided  the  stone  is  to  be  used  for 
purposes  which  do  not  require  further  cutting  after  the  stone  has  left 
the  quarr}"^,  the  damage  to  the  cutting  tools  is  confined  to  the  opera- 
tions at  the  quarry,  and  the  expenses  of  broken  tools  its  added  to  the 
other  expenses  of  quarrying.  To  the  purchaser  the  presence  of  chert 
offers,  however,  no  inconvenience. 

When,  however,  the  stone  is  to  be  used  for  purposes  which  require 
further  cutting  after  the  stone  has  reached  the  hands  of  the  purchaser 
the  presence  of  chert  nodules  is  often  a  serious  additional  and  perhaps 
totally  imexpected  expense.  Cherty  layers  of  limestone,  in  other 
words,  are  not  verv  suitable  for  cut  stone. 

COMPETITION    WITH   CEMENT. 

The  Laurel  limestone  occurs  in  such  thin  layers,  and  is  so  readily 
quarried  into  slabs  of  quite  considerable  area,  that  it  has  always  been 
regarded  as  the  natural  stone  for  purposes  of  constructing  sidewalks, 
street  and  gutter  crossings,  curb  stones  and  gutter  stones.  Of  late 
years  it  has,  however,  had  a  serious  competitor  in  cement,  the  use  of 
which  has  increased  to  a  remarkable  extent.  While  formerly  the 
sidewalks  of  almost  all  the  towns  in  western  Ohio  and  in  Indiana  were 
chiefly  constructed  of  the  Laurel  limestone  or  its  Ohio  equivalent,  at 
present  the  use  of  Cement  has  almost  entirely  superseded  that  of  the 
limestone.  Many  reasons  have  contributed  to  this  change.  The 
cement  is  easily  shipped  from  place  to  place  in  barrels,  which  are 
readily  loaded  and  unloaded  without  the  assistance  of  cranes  or  der- 
ricks. A  much  smaller  weight  of  material  requires  shipping  when 
cement  is  used.  The  sand  and  grouting  used  in  connection  \vith 
cement  is  usually  readily  obtained  at  the  locality  where  the  cement  is 
to  be  used  at  very  moderate  expense.  This  is  a  great  saving  in  the 
item  of  shipping  expenses.  Moreover,  when  a  poor  quality  of  lime- 
stone is  shipped,  owing  to  reasons  mentioned  in  preceding  paragraphs, 
the  cement  sidewalks,  if  well  constructed,  are  found  to  be  more  even 
and  more  durable  than  the  limestone  slabs. 

For  quite  a  number  of  years  after  cement  had  become  a  serious  com- 
petitor to  the  Laurel  limestone  for  walks  the  limestone  remained  by 
far  the  most  used  material  in  western  Ohio  and  in  Indiana  for  curb 
and  gutter  stones.     During  the  last  few  years  cement  has,  however. 
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begun  to  be  a  serious  competitor  even  for  these  uses.  This  is  espe- 
cially true  in  the  residence  parts  of  cities,  where  heavy  hauling  is  not 
likely  to  be  done,  and  where,  therefore,  the  wheels  of  vehicles  are  not 
likely  to  cause  serious  damage. 

In  some  of  the  larger  towns  it  is  now  possible  to  find  miles  of  curb- 
ing and  gutter  where  cement  has  been  used.  The  curbing  and  gutter 
is  usuaUy  constructed  at  the  same  time.  The  grouting  is  put  down 
solidly  and  heavily,  there  is  no  break  between  the  curb  and  the  gutter 
and  the  entire  length  of  curbing  and  gutter  is  continuous  around  each 
square,  cement  not  being  used  where  the  gutter  crosses  the  street. 

COMPETITION   WITH  IRON. 

Formerly  gutter  crossings  were  largely  constructed  of  limestone 
slabs.  At  present,,  and  indeed  for  many  years,  cast-iron  crossings  have 
been  used  to  a  large  extent.  They  are  neater;  they  are  much  thinner, 
and  therefore  give  a  greater  amount  of  space  for  the  passage  of  water, 
when  compared  with  slabs  whose  upper  surface^  had  no  greater  ele- 
vation above  the  bottom  of  the  gutter.  For  similar  reasons  iron  plates 
have  taken  the  place  of  the  limestone  slabs,  which  were  formerly  more 
commonly  used  as  coverings  for  gutters  where  these  crossed  over  inter- 
sectiug  streets. 

COMPETITION   WITH   IRON   AND   CEMENT. 

One  of  the  most  recent  fields  in  which  limestone  has  been  brought 
into  competition  with  other  materials  has  been  in  the  construction 
of  bridge  piers.  The  heaviest  slabs  of  limestone  were  formerly  much 
in  use,  and  they  are  still  employed  largely.  Recently,  however,  piers 
have  been  constructed  of  large  tubes  of  iron,  which  were  subsequently 
filled  with  cement.    This  forms  a  structure  as  firm  as  solid  stone. 

Even  in  the  case  of  bridge  abutments  in  some  cases  tubes  of  iron 
filled  with  cement  have  furnished  the  main  support  of  the  bridge  at 
either  end.  Behind  these  piers  large  slabs  of  limestone  have  been 
placed,  and  behind  these  slabs  rough  broken  stone  of  all  sorts  has  been 
packed,  held  together  by  the  abundant  use  of  cement.  There  is  no 
doubt  that  in  many  cases  this  forms  a  perfectly  satisfactory  bridge 
backing. 

In  all  of  the  preceding  paragraphs  it  should  be  remembered  that 
the  term,  Laurel  limestone,  does  not  mean  the  limestone  found  at 
Laurel  as  distinguished  from  the  limestone  in  other  localities  in  the 
field  here  under  investigation.  The  same  series  of  limestones  which 
are  found  at  Laurel  are  also  found  at  Osgood,  Westport,  Harris  City, 
St.  Paul,  New  Point  and  other  localities. 
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It  is  convenient  to  have  some  name  which  can  be  used  to  indicate 
the  general  class  of  white  limestones  which  is  found  at  all  of  the  local- 
ities just  named,  and  it  is  quite  common  to  name  a  series  of  rocks 
after  the  name  of  some  locality  where  they  are  ver}'  readily  found. 
The  choice  of  the  locality,  Laurel,  as  the  region  which  should  furnish 
the  name  for  the  general  series  of  white  limestones  found  in  eastern 
Indiana  was  purely  a  matter  of  accident,  and  the  expression.  Laurel 
limestone,  is  only  a  general  expression  for  all  the  limestones  here  spe- 
cially considered. 

FORM   IN   WHICH   THE   LAUREL  LIMESTONE   USUALLY   OCCURS. 

The  Laurel  limestone  usually  occurs  in  horizontal  slabs  which  vary 
considerably  in  thickness,  but  the  variation  in  thickness  lies  between 
rather  narrow  limits.  In  the  region  of  Ijongwood,  slabs  an  inch  and 
a  half,  two  inches  and  two  inches  and  a  half  are  very  frequent,  but 
these  quarries  are  no  longer  run  on  a  large  scale.  In  the  neighborhood 
of  Laurel  the  slabs  are  usually  four,  five  and  six  inches  thick,  but 
layers  seven,  eight  and  nine  inches  thick  occur  with  suflRcient  fre- 
quency to  enable  the  quarr}'men  to  furnish  stone  also  for  purposes 
requiring  heavier  stone.  Some  thinner  layers,  two  and  three  inches 
thick,  also  occur,  but  the  characteristic  stone  at  Laurel  varies  between 
four  and  six  inches,  with  only  occasional  layers  of  greater  or  smaller 
thickness.  At  New  Point  the  slabs  vary  chiefly  between  eight  and 
ten  inches,  although  some  of  the  layers  hang  together  sufficiently  well 
to  be  quarried  into  12  and  15-inch  slabs.  By  a  process  of  splitting  or 
capping  some  of  the  layers  can  be  separated  into  four-inch  slabs.  The 
quarries  at  St.  Paul,  Harris  City,  Westport  and  Osgood  all  show  layers 
four  inches  thick.  Layers  five  and  six  inches  thick  also  occur.  But 
seven,  eight,  nine  and  ten-inch  layers  are  the  characteristic  layers  at 
these  quarries.  Moreover,  the  different  layers  can  be  quarried  out  to- 
gether more  commonly  than  farther  northeastward,  so  that  slabs  12, 
15,  18  and  even  20  inches  thick  may  be  obtained.  Occasionally  slabs 
23,  24  and  25  inches  thick  have  been  secured  from  certain  layers  in 
some  of  the  quarries.  It  should  be  remembered,  however,  in  the 
case  of  these  much  thicker  slabs,  that  they  in  reality  consist  of  a  num- 
ber of  slabs  that  can  be  easily  split  or  capped,  and  that  they  can  not 
readily  be  subjected  to  great  pressures  parallel  to  the  bedding.  When 
used,  however,  in  position  where  the  pressure  is  vertical  to  the  bedding 
these  large  slabs  have  proved  very  serviceable,  requiring  less  handling 
and  not  demanding  the  use  of  as  much  cement  or  mortar  in  the  con- 
struction of  piers  for  bridges  and  other  heavy  work. 
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USES  TO   WHICH   THE   LAUREL   LIMESTONE   18   PUT. 


In  the  construction  of  buildings  the  thinner  layers  are  used  for 
window  sills  and  window  caps.  The  thicker  layers  make  very  good 
door  sills  and  range  stone.  By  range  stone  is  meant  the  layer  of 
dressed  stone  which  is  placed  just  beneath  the  brick  of  a  brick  build- 
ing and  which  serves  as  a  sort  of  protection  to  the  underlying  ordinary 
cellar  stone.  The  range  stone  usually  projects  a  short  distance  beyond 
the  cellar  stone  and  thus  sheds  the  rain  which  during  a  storm  runs 
down  the  walls  of  a  building. 

Medium-sized  stone  is  used  for  ashlar.  Ashlar  is  the  name  applied 
to  the  flat  stone  slabs  which  are  placed  in  an  upright  position  on  the 
outer  surface  of  the  cellar  stone  of  the  better  class  of  buildings. 
These  slabs  offer  an  additional  protection  against  the  ram  to  the  cellar 
stone.  It  is  customary  to  dress  the  exposed  face  of  the  ashlar,  very 
much  improving  the  appearance  of  this  part  of  the  building. 

Heavy  slabs  are  used  for  steps  and  large  slabs  are  used  for  the  broad 
slab  which  usually  forms  the  top  of  a  series  of  steps,  furnishing  a  land- 
ing at  the  top  of  the  steps  and  immediately  in  front  of  the  doorway. 

Fairly  heavy  slabs  of  considerable  length  and  breadth  are  also  in 
great  demand  for  porticos  and  porches.  For  the  foundation  of  ordi- 
nary houses  the  fragments  rejected  for  other  purposes  on  account  of 
their  insufficient  size  are  used.  This  cellar-stone  material  is  usually 
known  to  quarrymen  as  rubble. 

Below  the  foundations  of  very  heavy  buildings  very  large  and  thick 
stone  are  usually  placed  to  serve  as  a  strong  and  broad  foundation 
for  the  superstructure.    These  heavy  stone  are  known  as  footings. 

In  the  construction  of  jails,  one  or  two  slabs  of  limestone  are  some- 
times used  to  form  each  side  of  the  cell.  These  slabs  must,  of  course, 
be  of  considerable  size.  Three  or  five  of  these  slabs  will  completely 
surround  the  cell  by  walls  in  which  it  will  be  impossible  for  the  pris- 
oner to  make  any  insertions,  and  from  which  he  will  be  unable  to  make 
any  removals  without  having  the  same  readily  discovered  by  the  jail 
authorities. 

Reference  has  already  been  made  to  the  use  of  limestone  slabs  for 
sidewalks,  street  crossings,  gutter  crossings,  curbing  and  gutter  stone. 
Usually  the  thinner  layers  of  stone  are  found  to  be  of  sufficient  thick- 
ness for  these  purposes. 

In  the  case  of  bridges,  the  very  heaviest  stones  are  used  for  pier 
footings,  or  the  very  heavy  stones  placed  at  the  base  of  piers.    Similar 
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heavy  stones  will  be  used  for  the  construction  of  the  piers  them- 
selves. Large,  heavy,  thick  slabs  are  used  as  a  capping  to  the  piers, 
and  as  a  support  to  the  ends  of  the  iron  superstructure. 

The  very  heaviest  layers  of  limestone  are  used  for  bridge  abut- 
ments. The  heavy  stone  is  usually  placed  in  that  part  of  the  abut- 
ment which  is  exposed  to  the  fury  of  the  water  during  high  freshets. 
Behind  this  outer  surface  of  very  heavy  stone  the  backing  of  the  abut- 
ment is  placed.  This  consists  usually  of  riprap  and  gudgeon,  piled  in 
closely  and  held  together  by  cement.  By  gudgeon  is  meant  the  yellow, 
soft  stone  which  is  usually  found  forming  the  upper  layers  of  any 
quarry,  before  the  regular  good  quarry  stone  is  reached.  In  the  quar- 
ries in  the  area  here  under  consideration  the  gudgeon  consists  usually 
of  thin  layers,  two  to  four  inches  thick,  which  are  likely  to  be  more  or 
less  filled  with  chert  or  to  be  at  least  associated  with  chert. 

The  large  four-inch  slabs  which  are  now  occasionally  placed  behind 
the  iron  post  or  pillars  of  bridges  on  the  abutment  side,  and  behind 
which  a  backing  of  rubbish  and  cement  is  placed,  have  already  been 
mentioned. 

Heavy  limestone  is  used  for  the  bases  of  monuments,  and  thin 
layers  are  used  as  grave  covers,  -directly  over  the  caskets. 

The  heaviest  layers  arc  used  in  the  construction  of  milk  troughs  and 
drinking  troughs. 


WHY   THE   LAUREL   LIMESTONE   IS  ESPECIALLY   USEFUL   FOR 

THESE   PURPOSES. 

The  Laurel  limestone  occurs  in  the  quarry  in  the  form  of  slabs 
of  nearly  uniform  thickness  in  the  same  layer.  Different  layers,  how- 
ever, vary  considerably  in  thickness,  as  has  already  been  described. 
The  upper  and  lower  surfaces  of  these  slabs  are  so  nearly  even  that 
where  no  dressed  work  is  required  the  stone  is  already  sufliciently 
smooth  on  these  two  faces  to  be  at  once  used.  Even  where  it  is  de- 
sired to  use  dressed  work  the  flatness  of  the  upper  and  lower  surfaces 
makes  it  necessary  to  do  but  little  extra  cutting  there.  Stone  for 
almost  any  puri)ose  can  l)o  therefore  secured  by  selecting  those  layers 
in  the  vertical  section  in  the  quarry  wliich  have  tlie  proper  thi(»kness, 
and,  after  the  stone  has  ])een  quarried,  the  two  faces  in  (juestion  are 
already  trimmed  by  nature,  altogether  or  nearly  ready  for  use. 

More  than  this,  the  quarrynian  may  break  out  the  stone  slabs  in 
such  width  that  the  stone  will  require  scarcely  any  trimming  around 
the  margins  of  the  slab,  when  being  ])repared  for  use. 

It  is  readily  seen  that  any  stone  which  occurs  in  layers  of  all  sizes, 
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as  regards  thickness,  and  which  is  already  trimmed  by  nature  on  the 
two  largest  surfaces,  can  he  quarried  much  more  cheaply  than  a  stone 
which  is  more  massive,  and  which  must  be  first  split  in  order  to  reach 
these  dimensions.  For  this  reason  the  Laurel  limestone  will  alwavs 
be  the  pre-eminent  stone  for  use  in  all  cases  in  which  it  is  desirable 
to  use  the  stone  in  the  form  of  slabs  of  greater  or  less  dimensions. 
It  may  be  crowded  out  in  part  by  the  cheaper  cement,  but  in  any 
case  where  it  is.  desirable  to  use  stone  at  all,  the  Laurel  limestone  will 
be  cheaper  to  quarr}*,  and  it  will  be  cheaper  to  work. 

PURPOSES   FOR   WHICH   THE  LAUREL  LIMESTONE    IS   NOT   SUITABLE. 

The  Laurel  limestone  is  a  hard  rock.  It  is  not  readilv  carved.  This 
does  not  mean  that  it  can  not  be  carved  at  all.  I  have  seen  pillars  of 
Btone,  equivalent  to  the  Laurel  limestone,  which  have  been  carved 
in  the  most  delicate  fashion,  but  it  has  been  hard  work.  Of  course 
the  stone,  when  once  carved,  should  retain  the  carved  surface  for  a 
long  time,  but  carving  such  a  hard  stone  is  too  expensive,  and  for  all 
purposes  requiring  carving  the  Laurel  limestone  will  be  always  super- 
seded by  the  Bedford  limestone  in  Indiana,  and  by  the  Berea  sand- 
stone in  Ohio. 


THE   USE  OF   LAUREL   LIMESTONE   FOR    FINE   ARCHITECTURAL 

CONSTRUCTION.**. 

The  value  of  the  Laurel  limestone  for  strictly  architectural  purposes 
has  never  been  fully  appreciated.  I  do  not  know  of  any  striking  use 
of  the  limestone  in  an  architectural  way  in  the  entire  State  of  Indiana. 
And  yet  it  is  a  stone  admitting  of  excellent  architectural  effects,  when 
properly  handled  in  conjunction  with  other  materials.  In  order  to 
justly  appreciate  the  value  of  the  Laurel  limestone  it  is  necessary  to  go 
to  Dayton,  Ohio,  where  the  stone  equivalent  to  the  Laurel  limestone 
is  known  under  the  name,  the  Dayton  limestone. 

Many  of  the  most  striking  buildings  recently  erected  in  the  city 
show  the  value  of  this  stone  when  used  in  conjunction  with  other 
materials.  This  is  especially  true  of  some  of  the  buildings  in  the  resi- 
dent portion  of  the  city. 

The  Laurel  limestone  is  a  very  white  rock.  This  color  is  usually 
in  strong  contrast  with  that  of  any  other  rock.  When  used  with 
taste,  the  white  limestone  does  much  to  enliven  the  appearance  of  a 
building  otherwise  dull  and  gloomy  in  appearance.  The  white  lime- 
stone usually  offers  good  contrasts  with  the  red  color  of  bricks,  and 
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is  especially  striking  when  used  in  combination  with  pressed  bricks. 
It  gives  a  very  chaste  appearance  to  a  building  in  which  the  upper 
story  is  composed  chiefly  of  light  painted  wood,  the  white  limestone 
forming  the  lower  part  of  the  building. 

Of  course  the  limestone  must  be  free  from  iron  pyrites,  or  else  the 
weathering  of  the  pyrites  will  soon  streak  the  walls  of  the  building 
with  the  most  imsightly  streaks  of  brown.  But  this  can  readily  be 
av.oided.  There  are  numerous  quarries  in  the  region  here  described 
in  which  certain  layers  are  entirely  free  from  pyrites.  Quarrymen 
furtiishing  stone  containing  iron  pyrites,  when  the  contract  has 
been  for  stone  free  from  pyrites,  and  when  they  have  been  informed 
by  the  architects  that  the  stone  in  question  is  to  be  used  to  produce 
special  architectural  effects,  should  have  their  names  published  as 
those  of  men  to  be  avoided  by  the  entire  fraternity  of  architects;  and 
those  who  furnish  only  good  stone  should  be  paid  a  price  worthy  of 
their  labor  and  care. 

METHODS  OF  (^UABRYING   IN   U8E. 

The  methods  of  quarrying  in  use  in  many  of  the  quarries  in  the 
Laurel  limestone  are  often  very  primitive.  After  the  quarry  has  once 
been  opened,  holes  are  drilled  by  means  of  hand-drills  a  certain  dis- 
tance behind  the  front  edge  of  the  uppermost  layer.  Wedges  are  in- 
fcrted  in  the  holes  thus  formed,  and  a  slab  of  a  definite  width  is  thus 
removed.  The  drill  holes  are  placed  in  a  row  parallel  to  the  front 
edge  of  the  layer,  closer  together  or  farther  apart,  as  experience  directs 
the  quarryman,  the  distance  being  determined  by  the  hardness  of  the 
layer  being  worked. 

The  original  length  of  the  slab  is  usually  determined  by  the  pres- 
ence of  seams  which  traverse  the  limestone  in  approximately  parallel 
directions.  After  the  blocks  of  stone  have  been  once  loosened  they 
are  divided  into  such  lengths  as  are  considered  desirable. 

Some  of  the  quarries  at  Osgood,  Westport,  Harris  City,  St.  Paul 
and  New  Point  have,  however,  introduced  the  use  of  steam  drills,  and 
of  steam  channelers.  The  channelers  are  used  to  cut  deep  grooves 
into  the  stone  parallel  to  the  face  of  the  quarry,  and  also  to  cut  similar 
grooves  at  the  extreme  right  and  left  of  the  area  quarried.  The  steam 
drills  are  then  employed  to  divide  the  large  blocks  of  stone  thus 
blocked  out  into  smaller  pieces. 

The  methods  employed  are  essentially  the  same  as  used  in  the  work- 
ings of  other  quarries,  and  have  been  very  well  described  in  the  report 
on  the  Bedford  stone  given  in  the  Twenty-first  Beport  of  the  Indiana 
Geological  Survey- 
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II.     A  GENERAL  AC€OrNT  OF   THE    UPPER  SILURIAN    KOCKS   IN 
THE  COUNTIES  CONSIDERED  IN  THIS  REPORT. 


In  descending  order  the  following  Upper  Silurian  formations  are 
found  in  eastern  Indiana: 

f  LouisviUe  limestone. 


Niagara  Waldron  clay. 

Farmatifm.      1    Laurel  llmeBtone. 


(^  Osgood  limestone  and  clay. 

CUrUon        \  ^j,^^^^  limestone. 
Formation,      j 

A  brief  account  of  the  various  formations  is  given  in  the  following 
lines: 

THE  OLINTOX  LIMESTONE. 

The  Clinton  limestone  of  the  more  southern  counties  is  quite  fully 
described  in  the  preceding  report.  North  of  New  Point  it  varies  in 
thickness  from  5-6  feet,  at  St.  Maurice  and  at  Larkin  Walter's  quarry, 
to  seven  feet  near  the  Cave  Hollow  Falls  in  Franklin  County.  At 
New  Point  the  Clinton  is  less  than  3  feet  thick.  A  mile  and  a  half 
directly  east  of  Buena  Vista  and  a  short  distance  southward  the  Clin- 
ton is  only  5  feet  thick,  and  a  mile  west  of  this  town  it  seems  to  be 
reduced  to  three  and  a  half  feet. 

At  Senior's  quarry,  south  of  Bull  Town,  the  Clinton  is  3  feet 
thick;  at  Bull  Town  it  shows  pebbles.  Farther  northward  the  follow- 
ing thicknesses  are  shown:  At  Derbyshire  Falls,  7^  feet;  three- 
quarters  of  a  mile  eastward,  5^  feet;  at  Chris  Mead's  quarry,  6^  feet; 
a  short  distance  below  Harrison  Crowell's  quarry,  not  quite  3  feet;  an 
eighth  of  a  mile  below,  or  eastward,  3^  feet;  at  Harry  Manlejr's  quarry, 
3  2-3  feet;  at  D.  L.  Sechrist's  quarry,  3  feet;  about  a  quarter  of  a  mile 
eastward,  3^  feet;  at  D.  L.  Sechrist's  quarry,  north  of  Little  Sain's 
Creek,  a  little  over  2  feet;  near  John  Deis's  house  it  varies 
from  nearly  2  to  2  2-3  feet;  near  John  Bower's  house  it  varies 
from  3  to  4  1-3  feet;  at  Daly  Adams's,  4  1-3  feet;  at  Reiboldt^s 
cave,  7  feet;  at  the  Dry  Branch  quarry,  only  1  foot. 

In  Fayette  County,  at  church  half  a  mile  north  of  the  county  line, 
on  Big  Sain's  Creek,  it  is  3  feet;  at  Huston's  quarry,  4 J  feet;  at  Ball's 
quarry,  near  Longwood,  4  feet. 

As  compared  with  the  thickness  of  the  Clinton  at  the  nearest 
localities  in  Ohio  the  Clinton  undoubtedly  thins  out  westward. 
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The  Clinton  has  no  value  as  a  huilding  rock.  It  is  considerably 
used  in  southern  Ripley  County  as  road  material  in  the  form  of 
crushed  stone.  Where  other  material  can  not  be  obtained  it  is 
undoubtedly  much  better  than  sand  or  clayey  gravel. 

It  has  been  suggested  that  the  crushed  Clinton  might  be  used  for 
fiTTouting  in  case  the  cement  works  at  Laurel  were  established. 


THE  OSGOOD  BEDS. 

A  short  distance  east  of  the  Alfred  Ashman  quarry,  west  of  Osgood, 
the  Osgood  beds  are  well  exposed  on  the  north  side  of  the  stream, 
which  heads  in  the  quarry.  About  a  foot  at  the  base  of  the  quarry 
is  not  exposed.  Above  this  are  44  inches  of  clayey  material,  which 
farther  northwest  very  much  resembles  the  Madison  rock,  and  which 
has  sometimes  been  confused  with  the  latter.  Above  this  are  40 
inches  of  clayey  and  rubbly  limestone,  such  as  is  very  characteristic 
of  the  upper  half  of  the  Osgood  beds  in  this  part  of  the  State.  Over- 
Ijring  this  are  several  inches  of  clay;  this  clay  layer  is  quite  well  known 
among  quarrymen  under  the  name  of  the  soapstone  bed.  The  soap- 
stone  bed  usually  forms  the  base  of  the  quarries  opened  in  the  Laurel 
limestones.  The  reason  for  this  lies  in  the  fact  that  the  top  of  the 
Osgood  beds  is  usually  formed  by  a  limestone  layer,  which  is  of  such 
good  quality  that  it  can  be  quarried  with  profit.  Not  infrequently 
this  upper  Osgood  limestone  layer  proves  treacherous  when  used  for 
outside  work,  where  the  stone  is  required  to  withstand  weathering, 
but  for  most  inside  work  it  is  usually  sufficiently  lasting. 

The  soapstone  layer  forms  the  base  of  all  the  quarries  worked  along 
Sand  Creek.  The  first  layer  above  the  soapstone  rarely  stands  weath- 
ering, but  is  quarried  for  inside  purposes.  The  total  section  of  the 
Osgood  beds  is  well  shown  at  the  Westport  limestone  quarry,  where 
the  basal  layer  is  seen  to  consist  of  about  14  inches  of  fairly  hard 
limestone.  Overlying  this  are  46  inches  of  Madison-like  clayey  rock; 
then  GG  inches  of  poor  limestone;  and  finally,  14  inches  of  the  so- 
called  soapstone  overlaid  by  the  14-inch  limestone  bed,  which  com- 
pletes the  Osgood  section,  and  which  is  the  lowest  rock  here  quarried. 

The  lower  Osgood  beds  were  once  quarried  at  the  McGee  quarry, 
but  on  account  of  their  inferior  quality  their  use  was  soon  abandoned. 
A  part  of  the  Osgood  section  is  well  exposed  down  the  creek  from  the 
Harris  City  quarry.  Enough  is  seen  to  show  that  the  section  is 
essentially  the  same  as  that  exposed  at  the  Westport  Limestone  flom- 
pany  quarry. 
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The  Osgood  limestone  was  formerly  quarried  at  the  J.  L.  Scanlan 
quarry,  near  St.  Paul,  but  this  part  of  the  quarry  has  been  abandoned 
and  the  quarry  hole  has  been  filled  up  with  water.  The  Osgood 
limestone  is  still  worked  in  the  more  northern  H.  C.  Adams  quarry. 
The  section  does  not  closely  resemble  the  Osgood  sections  of  the  Sand 
Creek  region,  but  it  presents  features  so  closely  similar  to  those  of 
the  New  Point  as  to  admit  of  their  ready  recognition.  This  simi- 
larity consists  especially  in  the  presence  in  the  upper  part  of  the 
Osgood  section  of  limestone,  which  is  so  irregularly  intercalated  with 
clayey  masses  that  the  section  appears  more  like  a  clayey  rock,  with 
irregular  streaks  and  lenses  of  crinoidal  limestone  material.  This 
stone  will  not  withstand  weathering  at  all.  Its  use  has  been  aban- 
doned in  all  parts  of  the  State,  except  at  the  Scanlan  quarry  and  at 
the  New  Point  quarry.  The  usual  thickness  of  this  inferior  clayey 
limestone  is  about  48  inches.  Underlying  the  same  should  be  about 
5  feet  of  clayey  shale,  representing  the  basal  portion  of  the  Osgood 
section.  The  soapstone  layer  above  the  clayey  limestone  can  not  be 
recognized  at  this  locality.  The  so-called  soapstone  of  this  locality 
belongs  to  a  lower  horizon. 

The  Osgood  beds  are  well  exposed  at  New  Point.  Lithologically 
they  present  the  same  streaky  argillaceous  layers  between  impure  lime- 
stone layers,  which  have  been  already  described  as  occurring  at  the 
St.  Paul  quarries.  But  in  the  case  of  the  St.  Paul  quarries  the 
horizon  of  the  Osgood  beds  is  not  as  satisfactorily  determined  as  is 
the  case  at  New  Point,  because  at  St.  Paul  the  underlying  Clinton  is 
not  exposed,  and  without  the  Clinton  as  a  guide,  the  Osgood  beds 
can  not  always  be  readily  recognized  when  showing  abnormal  litho- 
logical  features.  The  Osgood  beds  at  New  Point  are  about  11  feet 
thick.  At  locality  206,  northeast  of  Larkin  Walter's  quarry,  the 
Osgood  beds  are  about  11  feet  thick.  The  so-called  soapstone  layer, 
near  the  top  of  the  formation,  is  here  about  2  feet  thick.  At  the 
Senior  quarry,  south  of  Bull  Town,  the  Osgood  beds  are  about  9  feet 
thick;  the  soapstone  layer  near  the  top  is  about  1^  feet  thick.  At 
the  Derbyshire  Falls  the  Osgood  beds  are  about  9^  feet  thick,  includ- 
ing the  limestone  layer  above  the  soapstone  ledge.  At  D.  L. 
Sechrist^s  lower  quarry  the  Osgood  beds  are  about  9  feet  thick;  the 
soapstone  layer  near  the  top  of  the  beds  is  20  inches  thick.  At  Har- 
rison Cro well's  quarry  the  Osgood  beds  are  about  13^  feet  thick;  the 
soapstone  layer  is  seen.  At  Harry  Manley's  quarry  the  Osgood  beds 
are  8  1-3  feet  thick;  the  soapstone  layer  near  the  top  is  about  1  foot 
thick.  At  A.  W.  Cloud's  quarry  the  Osgood  beds  are  about  8  feet 
thick;  the  soapstone  bed  was  not  measured.     At  D.  L.  Sechrist's 
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quarry,  north  of  Little  Saints  Creek,  the  Osgood  beds  are  7  feet  thick; 
the  soapstone  layer  is  20  inches  thick.  At  least  6  feet  of  rock  assign- 
able to  the  Osgood  beds  are  seen  at  the  Longwood  quarries,  but  the 
total  thickness  is  not  known;  nor  is  it  certain  whether  the  soapstone 
layer,  which  farther  south  is  always  found  near  the  top  of  the  Osgood 
beds,  is  here  present. 

The  general  characteristics  of  the  Osgood  beds  as  seen  near  Osgood 
consist  of  a  series  of  clayey  rocks,  averaging  about  10  feet  in  total 
thickness;  overlying  the  clayey  rocks  is  found  a  shaly  soft  clay,  vary- 
ing from  1  to  2  feet  in  thickness;  above  the  clay  or  so-called  soapstone 
layer  are  several  layers  of  limestone,  carrying  the  characteristic 
Osgood  fauna.  Aside  from  the  abundance  of  fossils  at  this  horizon 
the  limestones  at  the  top  of  the  Osgood  beds  are  often  not  to  be  dis- 
tinguished from  the  limestone  layers  of  the  overlying  Laurel  beds. 
On  going  northward  and  northwestward  from  Laurel  it  becomes  more 
and  more  difficult  to  distinguish  the  upper  Osgood  limestone  beds 
from  the  lowest  Laurel  limestone  beds.  As  a  matter  of  fact,  the 
shaley  clay,  or  so-called  soapstone  layer,  usually  about  a  foot  thick, 
which  is  found  near  the  top  of  the  Osgood  beds,  is  usually  the  only 
indication  that  a  horizon  just  beneath  the  top  of  the  Osgood  beds  has 
been  reached.  In  the  entire  Laurel  region  in  western  Franklin 
county,  therefore,  the  soapstone  is  the  only  real  indication  that  the 
top  of  the  Osgood  beds  is  near  at  hand.  In  the  various  sections  of 
the  quarried  rocks  in  Franklin  County  the  lowest  layer  of  limestone 
just  above  the  soapstone  layer  has  been  added  to  the  Osgood  section 
in  order  to  make  the  Osgood  section  of  these  regions  appear  more  in 
accord  with  those  of  more  southern  regions.  The  fact  is  that  it  is 
impossible  to  determine  whether  one,  two  or  even  three  layers  at  the 
bfcse  of  the  good  quarry  rock  should  be  added  to  the  Osgood  section 
in  this  region,  since  the  Osgood  beds  cease  to  be  richly  fossiliferous 
northward,  and  the  lithological  distinctions  are  insufficient. 

That  portion  of  the  Osgood  beds  below  the  soapstone  is  at  present 
Quarried  at  New  Point. 

I  consider  the  stone,  however,  of  very  inferior  value;  I  do  not 
believe  that  it  will  stand  weathering;  and  do  not  believe  that  it  should 
be  put  upon  the  market.  The  fact  that  it  is  usually  employed  where 
it  is  not  readily  seen  after  it  is  embodied  in  the  masonry  does  not 
iecommend  it  for  extensive  use.  Where  exposed  to  the  atmosphere 
it  always  weathers  badly,  and  it  is  not  to  be  considered  good  practice 
to  place  such  stuff  on  the  market. 

The  Osgood  beds  below  the  soapstone  layer  were  formerly  also 
worked  in  some  of  the  quarries  near  Laurel.  They  are  there  known  as 
the  lower  quarry  rock.     The  rock  was  a  miserable  failure,  and  it 
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18  quite  amusing  to  note  the  explanations  which  are  offered  to  account 
for  its  ready  disintegration.  For  the  stone  soon  becomes  so  disin- 
tegrated that  it  readily  crumbles  imder  the  blow  of  the  hanmier. 
One  season's  exposure  to  frost  and  rain  in  the  quarry  yard  is  usually 
sufficient  to  spoil  the  sale  of  the  rock.  It  seems  that  quite  a  number 
of  years  ago  extensive  operations  were  begun  in  this  lower  quarry 
rock.  A  part  of  these  operations  extended  into  the  winter.  Before 
the  spring  had  arrived  the  stone  was  already  useless.  Indeed  in  some 
cases  the  stone  could  not  be  brought  down  to  the  railroad  station 
within  a  short  time  after  quarrying  operations  had  begun  if  several 
strong  frosts  had  intervened.  Of  course^  the  damage  had  been  caused 
by  the  frosts,  but  the  quarrymen  believed  that  there  was  nothing  the 
matter  with  the  stone  itself  and  that  if  it  were  quarried  in  summer 
weather  it  would  harden  and  form  a  most  serviceable  stone.  It  is 
almost  needless  to  say  that  this  hope  will  never  be  realized. 


THE  LAURRL  BEDS. 

The  line  of  railway  running  between  Greensburg  and  North  Vernon 
extends  in  a  direction  very  nearly  parallel  to  Sand  Creek;  thus  afford- 
ing excellent  shipping  facilities  to  the  numerous  quarries  situated 
along  the  banks  of  the  creek.  Switches  extend  from  the  railway  to 
the  nearest  quarries  at  Harris  City,  Westport  and  Sherwood  Crossing. 
A  few  years  ago  quite  a  number  of  these  quarries  were  in  active  opera- 
tion, but  at  present  only  the  quarries  at  Harris  City,  and  those  near 
Westport  are  doing  enough  business  to  warrant  their  special  consid- 
eration. 

These  quarries  are  all  opened  in  the  Laurel  limestone.  At  their 
very  base,  however,  are  found  one  or  two  layers  of  limestone  which 
are  lithologically  similar  to  the  Laurel,  so  as  not  to  be  distinguishable 
from  the  same,  but  which,  nevertheless,  must  be  assigned  to  the  next 
lower  horizon,  that  of  the  Osgood  beds.  The  evidence  upon  which 
this  is  done  is  found  in  the  more  southeastern  exposures  of  the 
Osgood  beds,  where  this  upper  layer  is  readily  distinguishable  from 
the  overlying  Laurel  limestone,  and  contains  a  very  abundant  fauna, 
such  as  is  generally  characteristic  of  the  Osgood  beds.  This  upper 
layer  of  the  Osgood  is  also  quarried,  and  is  the  lowest  layer  ever 
worked  in  the  Sand  Creek  quarries.  Sometimes  it  is  a  fairly  hard 
limestone,  but  more  commonly  it  is  a  somewhat  softer  stone  than  the 
overlying  layers,  notwithstanding  the  influences  of  weathering  so  well, 
so  that  it  can  not  be  used  with  perfect  safety  for  outside  work,  while 
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still  quite  satisfactory  for  all  purposes  where  the  stone  is  not  exposed 
to  extremes  of  temperature.  It  is  frequently  of  a  blue  color,  and  is 
locally  known  as  the  soft  blue  limestone  bed. 

Underlying  this  topmost  member  of  the  Osgood  formation  is  a  soft 
clay  layer,  which  is  usually  called  the  "soapstone  ledge'^  by  the  quarry- 
men.  The  soapstone  forms  the  base  of  all  the  quarries  along  Sand 
Creek.  It  will  therefore  be  made  the  starting  point  of  all  the  meas- 
urements recorded  in  the  following  lines: 

Three  and  a  half  feet  above  the  soapstone  there  is  usually  in  the 
Sand  Creek  area  a  layer  which  breaks  up  readily  into  thin  pieces, 
especially  after  weathering  a  little;  it  is  called  the  flawed  or  the  fraud 
ledge. 

About  5  feet  above  the  soapstone  is  a  very  good  ledge  of  stone  with 
a  fairly  even  surface,  known  as  the  regular  ledge.  Between  it  and 
the  flawed  ledge  is  another,  known  as  the  hard  ledge.  These  terms 
are  sufficiently  explanatory  in  themselves. 

The  6  or  7  feet  of  stone  immediately  above  the  soapstone  are  usually 
free  of  chert,  and  taken  all  in  all  constitute  the  best  stone  of  the 
quarry.  The  4  feet  of  stone  overlying  this  part  of  the  section,  com- 
monly contain  more  or  less  chert,  and  therefore  can  not  be  very  well 
used  for  work  requiring  considerable  dressing.  Some  of  the  layers 
naturally  contain  more  chert  than  others.  One  of  these,  about  8  feet 
above  the  soapstone,  contains  so  much  chert  that  it  is  locally  known 
as  the  black  diamond  ledge. 

The  rock  above  the  chert,  that  is,  above  the  level  of  10  or  11  feet 
above  the  soapstone,  is  usually  comparatively  free  from  chert.  It  is, 
therefore,  extensively  used  for  dressed  work.  About  16  feet  above 
the  soapstone  one  of  these  layers  is  uniformly  of  such  thickness  and 
of  such  superior  quality  that  it  is  used  for  the  best  kinds  of  dressed 
work.  It  has  received  on  this  account  the  special  name,  "the  milk- 
trough  ledge." 

About  18  or  20  feet  above  the  soapstone  the  layers  of  rock  cease  to 
be  readily  separable.  The  rock  is  usually  densely  crinoidal  and  some- 
what more  coarse  grained  than  the  layers  below.  It  not  infrequently 
contains  little  black  nodular  masses,  which  are  very  hard  to  cut  with 
the  quarry  tools.  Iron  pyrites  are  often  found.  It  is  so  hard  to  work 
that  it  is  used  only  for  the  roughest  kind  of  work,  such  as  cellar  stones 
and  the  like.  These  layers  of  stone  are  known  as  the  iron  ledges. 
They  usually  have  a  total  tliickness  of  6  or  7  feet.  They  form  the 
least  desirable  part  of  the  quarry,  and  their  presence  is  rather  a  nui- 
sance than  a  help. 
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Some  of  the  quarries  contain  stone  even  higher  up  .than  the  iron 
ledges,  but  this  stone  is  the  one  used  for  footings,  and  other  heavy 
work,  and  occasionally  for  a  poor  grade  of  curbings.  About  28  feet 
above  the  soapstone  some  chert  is  found. 

The  Harris  City  and  Layton  quarries  include  the  iron  ledges. 
McGee's  quarry  extends  about  5  feet  above  the  iron  ledges.  The 
quarry  of  the  Westport  Limestone  Company  does  not  quite  reach  the 
milk-trough  ledge,  but  the  quarries  of  the  neighboring  companies 
extend  as  far  as  the  iron  ledges. 

The  quarries  at  Osgood  do  not  include  such  a  great  vertical  section 
as  most  of  the  quarries  in  the  Sand  Creek  region.  The  top  of  the 
Alfred  Ashman  quarry  is  at  least  2  feet  below  the  level  of  the  milk- 
trough  ledge.  The  chert  comes  in  at  very  much  the  same  level  as  in 
the  Sand  Creek  quarries. 

The  Wagner  quarry,  south  of  Osgood,  with  its  vertical  section  of 
only  7^  feet,  extends  only  a  foot  above  the  level  of  the  base  of  the 
chert  layers,  as  exposed  in  the  other  quarries  just  described.  This 
accounts  for  the  remarkable  freedom  of  the  stone  in  this  quarry  from 
chert,  a  feature  which  is  at  once  remarked  by  any  observer  accus- 
tomed to  the  frequent  layers  of  chert  in  most  other  quarries  of  western 
Eipley  and  Decatur  Counties. 

The  Laurel  limestone  in  the  vicinity  of  Laurel,  in  Franklin  County, 
is  sufficiently  described  in  the  body  of  this  report  to  make  any  detailed 
description  here  unnecessary.  Near  the  base  of  the  Upper  Quarry 
rock,  immediately  overlying  the  soapstone  layer  are  found  two  or 
three  layers  of  stone  which  are  known  to  the  quarrymen  as  the  under- 
ground ledges.  They  do  not  consist  of  the  best  qualities  of  stone,  and 
are  usually  used  only  for  a  lower  grade  of  curbing.  These  under- 
ground ledges  occupy  the  horizon  just  above  the  soapstone  layer,  a 
position  usually  occupied  by  the  limestone  beds  at  the  very  top  of  the 
Osgood  beds  in  more  southern  localities.  It  is  very  probable  that  the 
underground  beds,  therefore,  form  in  reality  the  top  of  the  Osgood 
beds,  and  are  to  be  assigned  to  these  beds  wherever  they  can  be  identi- 
fied.    The  underground  beds  are  usually  only  10  to  15  inches  thick. 

About  3  or  4  feet  above  the  soapstone  layer  is  a  layer  which  is 
known  as  "the  spotted  calf."  The  name  is  derived  from  the  quite 
general  presence  in  this  layer  of  little  chert  nodules,  which  do  not 
altogether  interfere  with  its  value  as  a  mercantile  product.  In  fact, 
where  not  much  dressing  is  required  it  is  a  very  useful  stone.  The 
very  best  stone  in  the  quarry  is  found  between  the  underground  and 
the  spotted  calf  layers.  All  of  the  stone  can  be  used  for  the  highest 
grade  work. 
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The  3  or  4  feet  of  stone  above  the  spotted  calf  layer  are  also  of 
considerable  value,  but  chiefly  for  flagging,  street  crossings,  cellar 
stone  and  similar  work.  For  dressed  stone  it  is  not  so  serviceable;  the 
presence  of  chert  in  some  of  the  layers  being  especially  detrimental 
when  stone  is  desired  for  dressed  work. 

Farther  up  chert  becomes  quite  frequent,  and  the  layers  are  often 
thin  and  much  traversed  by  vertical  seams. 

THE  WALDRON  SHALE. 

The  Waldron  shale  is  quite  typically  exposed  at  the  Tunnel  Mill, 
south  of  old  Vernon.  It  is  here  chiefly  a  clayey  shale  exposure.  On 
going  northward  the  shale  contains  a  greater  proportion  of  limestone 
elements.  In  the  neighborhood  of  Sandusky,  at  the  famous  fossil 
locality,  on  Conn's  Fork,  south  of  Waldron,  at  the  George  Wright 
locality,  and  at  the  Mary  Wurtz  locality,  on  Flat  Rock  Creek,  and  at 
several  of  the  localities  near  Hartsville,  the  Waldron  shale  contains 
irregular,  almost  nodular,  masses  of  limestone,  which  are  often  very 
fossiliferous.  These  irregular  limestone  masses  are  often  of  consid- 
erable size;  some  of  them  are  4  or  5  feet  long  and  1  or  2  feet  thick. 
Usually,  however,  they  are  only  about  24  to  30  inches  long.  The 
presence  of  these  limestone  masses  is  only  another  instance  of  a  ten- 
dency which  seems  to  be  quite  general  in  the  Middle  and  Upper  Silu- 
rian sections  of  this  part  of  the  State,  m.  e.,  that  the  corresponding 
rocks  grow  more  calcareous  to  the  northwestward.  This  tendency  is 
naturally  more  readily  detected  in  the  case  of  the  more  shaly  courses 
of  the  sections. 

The  tendency  of  the  Waldron  shale  to  become  more  calcareous  on 
going  northward  in  the  State  is  also  shown  by  the  fact  that  at  the 
localities  east  of  Sandusky  the  lower  part  of  the  Waldron  shale  sec- 
tion contains  a  considerable  amount  of  limestone  in  the  form  of  very 
thin  limestone  courses,  while  still  farther  north  the  horizon  of  the 
Waldron  shale  is  only  marked  by  the  abundant  appearance  of  its  char- 
acteristic fossils,  the  matrix  in  which  these  fossils  appear  being,  how- 
ever, a  limestone,  and  the  shaly  character  of  the  formation  having 
entirely  disappeared. 

THE  LOUISVILLE  LIMESTONE. 

The  Louisville  limestone  is  weU  exposed  on  Conn's  Creek,  south  of 
Waldron.  It  is  quarried  at  William  Avery's  quarry,  and  is  a  very 
serviceable  stone  for  the  region  in  which  it  is  found.  It  has  been 
found  very  diflBcult  to  determine  the  line  between  the  top  of  the 
Louisville  limestone  and  the  bottom  of  the  Devonian  at  any  locality 
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far  north  of  the  Ohio  River  in  the  area  here  investigated.  The  Lotiia- 
ville  limestone  is  not  fossiliferons  in  most  of  the  exposures  from 
Vernon  northward.  In  the  few  localities  where  fossils  have  been 
found,  it  has  been  impossible  to  determine  the  species  with  sufficient 
accuracy,  and  to  find  the  fossils  over  a  sufficient  vertical  distribution 
to  make  it  possible  to  assign  any  appreciable  thickness  of  limestone 
over  the  Waldron  shale  to  the  Louisville  limestone.  Most  of  the  fos- 
sils that  have  been  found  have  occurred  just  above  the  Waldron 
shale. 

In  the  same  manner  the  lowest  fossils  which  could  with  certainty 
be  identified  with  fossils  from  Devonian  horizons  have  usually 
occurred  about  26  or  30  feet  above  the  Waldron  shale.  This  is  true 
of  most  of  the  localities  near  Vernon,  in  Jennings  County,  and  near 
Hartsville,  in  Bartholomew  County.  In  several  localities  south  of 
Hartsville,  however,  especially  at  Long's  Falls,  it  has  seemed  possible 
to  refer  certain  fossils  found  within  5  feet  of  the  Waldron  shale  to  the 
Devonian  fauna.  Now,  at  William  Avery's  quarry,  and  at  several 
other  localities  along  Conn's  Creek,  farther  southward,  it  is  possible 
to  observe  a  distinct  unconformity  between  the  layers  here  assigned  to 
the  Louisville  limestone,  and  the  beds,  which  with  almost  equal  cer- 
tainty are  assigned  to  the  Devonian.  The  degree  of  this  unconform- 
ity is  at  no  point  very  great.  It  is  best  seen  at  the  Avery  quarry  itself, 
where  it  was  first  noticed.  But  the  unconformity  is  believed  to  be 
sufficiently  extended  to  account  for  the  close  proximity  of  Devonian 
fossils  to  the  Waldron  shale  in  the  neighborhood  of  Long's  Falls,  near 
Hartsville,  and  the  much  greater  thickness  of  the  Louisville  bods  in 
the  southern  part  of  the  State.  Unfortunately  the  writer  has  made 
most  of  his  studies  on  the  Middle  Silurian  rocks  of  the  State,  and  upon 
the  Laurel  beds,  so  much  used  commercially,  and  the  overlying  Louis- 
ville beds  and  Devonian  series  have  not  been  studied  as  thoroughly. 

The  opinion  which  has  been  frequently  expressed  that  all  the  rock 
overlying  the  Waldron  shale  is  Devonian  and  that  the  top  of  the 
Waldron  shale  marks  the  top  of  the  Silurian,  it  is  believed  will  not 
stand  investigation.  It  seems  very  probable,  however,  in  the  light 
of  our  present  knowledge  of  the  subject,  that  it  will  be  found  that  the 
thickness  of  the  Louisville  limestone  varies  considerably  in  different 
parts  of  the  State,  owing  to  the  unconformity  just  mentioned,  and  that 
at  many  points  its  thickness  may  be  inconsiderable. 

A  careful  investigation  of  the  boimdary  between  the  Silurian  and 
Devonian  rocks  of  the  State  might  be  of  considerable  interest  to  any 
one  well  prepared  by  great  familiarity  with  the  Devonian  fauna.  The 
fossils  are  rare,  they  are  often  poorly  preserved,  and  not  infrequently 
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shown  only  as  casts  in  the  debatable  part  of  the  section.  But  higher 
np  fossils  are  often  shown  in  sufficient  perfection  to  make  up  for  the 
deficiency  elsewhere,  in  case  the  difficulties  of  the  problem  here  stated 
should  cause  the  interest  to  flag  temporarily. 


III.    THE  LOWER  SILURIAN  NEAR  LAUREL  AS  A  SOURCE 

OF  CEMENT. 

The  top  of  the  Lower  Silurian,  near  Laurel,  consists  chiefly  of 
clayey  layers,  which  often  show  loose  fossils,  or  thin  limestone  courses, 
with  fossils  more  or  less  irregulariy  distributed  through  them.  In 
some  places  the  clay  elements  predominate  very  much  over  the  thin 
limestone  courses.  At  Derbyshire  Falls  there  is  very  little  limestone 
in  the  section.  At  this  point  several  local  pari;ies  are  interested  in 
starting  a  cement  factory,  believing  that  the  clayey  materials  which 
are  here  found  in  such  abundance  and  with  such  freedom  from  other 
materials  will  be  very  suitable  for  the  manufacture  of  cement.  The 
following  analyses  were  made  by  Dr.  W.  A.  Noyes  from  material 
collected  by  the  writer: 


ANALYSES  OF  CEMENT  ROCK  FROM  DERBYSHIRE  FALLS,  FRANKLIN  COUNTY, 

INDIANA. 
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The  analyses  are  based  on  the  material  dried  at  135''  C.  The  iron  is  partly,  at  least,  in 
the  ferrous  state,  and  probably  in  part  ferrous  carbonate,  but  the  two  forms  of  iron  were  not 
separated. 
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Sample  No.  I.  was  obtained  3  feet  9  inches  below  the  base  of  the 
Clinton,  on  the  southern  side  of  the  quarry.  It  contained  many 
worm-borings,  and  had  a  decidedly  bluish  appearance.  It  did  not 
have  a  very  uniform  texture,  and  did  not  promise  to  be  a  very  valuable 
layer.     Its  total  thickness  was  also  rather  small. 

Sample  No.  II.  was  obtained  10  feet  below  the  base  of  the  Clinton. 
It  was  a  fossiliferous  clayey  layer.  The  presence  of  considerable  lime 
was  shown  by  the  white  color  of  the  fossils,  but  the  grayer  color  of 
the  remainder  of  the  rock  suggested  that  the  lime  was  probably  not 
uniformly  distributed. 

Sample  No.  III.  was  obtained  12  feet  below  the  base  of  the  Clinton. 
It  was  a  very  even  grained  rock,  fairly  soft,  and  weathered  back. 
About  2  feet  of  this  material  constituted  the  layer,  but  there  was  quite 
a  considerable  amount  of  this  rock  and  also  of  rock  similar  to  sample 
n.  in  the  section. 

For  instance,  5  feet  of  rock  similar  to  sample  II.,  with  plenty  of 
fossils,  occur  just  below  the  layer  from  which  sample  III.  was  derived. 
And  just  below  this  are  5  feet  of  rock  similar  to  sample  III.;  the  rock 
in  this  case  is  again  worn  back  under  the  more  fossiliferous  layer. 
The  pool  at  the  bottom  of  the  falls  is  32  feet  below  the  Clinton. 

The  analyses  indicate  that  the  clays  at  the  top  of  the  Lower  Silurian 
can  be  used  as  a  source  of  cement,  but  the  cement  will  not  have  the 
qualities  of  the  best  cements,  such  as  the  Portland  cements.  The 
percentage  of  magnesium  carbonate  is  altogether  too  large  to  furnish 
this  quality  of  cement.  The  percentage  of  alkalies  is  also  too  large. 
But  the  clay  will  make  a  very  fair  grade  of  hydraulic  cement,  and 
there  is  such  an  enormous  amount  of  material  at  the  falls  and  the 
cement  can  be  produced  so  cheaply  that  in  the  hands  of  experienced 
hydraulic  cement  producers  the  manufacture  of  cement  at  this  point 
might  become  a  considerable  source  of  revenue. 

IV.     A  DETAILED  DEvSCRIPTION   OF  THE  GEOLCKJY  OF  THE  VARI- 
OUS LOCALITIES  EXAMINED,  WITH   SECTIONS  OF  ALL  THE 
IMPORTANT  (JUARRIES  AND  A  STATEMENT  OF  THE 
USES  TO  WHICH  THEIR  STRATA  ARE  PUT. 

It  has  been  considered  desirable  to  give  a  very  detailed  account  of 
the  various  layers  found  at  all  the  important  quarries  and  to  state  the 
uses  to  which  their  various  strata  are  put.  The  various  strata  in  the 
same  quarry  differ  so  much  in  thickness  and  general  value  that  no  gen- 
eral description  adequately  reveals  the  possibilities  of  each  quarry.  As 
far  as  general  descriptions  serve  any  purpose  the  various  accounts  of 
the  Tifturol  limestone  in  the  earlier  parts  of  this  report  have  already 
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provided  material.  On  the  following  pages  will  be  found  not  only 
a  description  of  the  general  geological  conditions  under  which  every 
quany  opening  is  found,  but  the  character  of  each  individual  layer 
and  the  uses  to  which  it  is  applied,  are  given  as  circumstantially  as 
may  bo  profitable  in  each  case.  Where  quarries  are  remote  from  all 
railroad  connections  or  have  been  but  little  operated  the  statements 
are  often  much  less  detailed.  It  is  believed  that  all  the  more  practi- 
cal data  are  here  given.  Regarding  the  practical  working  of  the 
various  quarries  the  methods  are  all  very  primitive,  excepting  in  the 
quarries  already  specified  in  the  earlier  part  of  this  report  which  have 
swiich  cornections  with  the  railroad,  and  which  employ  steam  drills, 
steam  channelers,  steam  pumps  and  steam-operated  derricks.  In  sev- 
eral cases  traveling  steam  cranes  placed  on  the  tracks  of  the  switches 
entering  the  quarry  are  employed.  No  other  outfit  was  noticed  at 
any  quarry.  The  quarries  supplied  with  the  various  conveniences  just 
enumerated  are,  of  course,  able  to  lead  in  the  competition  for  orders 
for  stone,  excepting  in  the  few  cases  in  which  other  quarries  have 
natural  advantages,  owing  to  a  great  number  of  layers  of  stone  of  the 
particular  thickness  desired,  or  which  are  located  at  no  great  distance 
from  the  point  to  which  the  stone  is  to  be  shipped. 

Ripley  County. 

A,      OSGOOD. 

104.     Alfred  Ashman's  Quarry,  Osgood. — The  following  section  is 
at  present  exposed  at  this  quarry: 

12-18  inches  of  rough  stone  used  for  rubble. 
4  Inch  layer,  used  for  curb  and  sidewalk;  this  layer  con- 
tains the  most  flint  of  any  layer  in  the  quarry. 
11  inch  layer,  capping  into  a  6  and  a  5  inch  layer,  working 

up  into  5  and  4  inch  curbs. 
8  inch  layer,  with  some  flint,  used  for  footings. 
14  inch  layer,  with  hardly  any  chert,  capping  into  two  7 
I  inch  curbs. 

-j  10  inch  layer,  capping  into  two  5  inch  layers,  both  contain- 
Limestone,  j^^  chert,  especially  the  lower  one;  both  used  for 

I  curbs.    This  is  about  the  level  of  the  top  of  the  Wag- 

j  ner  quarry  south  of  Osgood. 

G  inch  layer,  used  for  footings,  sidewalks  and  rubble. 
8  inch  layer,  containing  a  little  chert;  used  for  footings 
and  rubble  only. 
I   11  inch  layer,  used  for  good  curbing,  after  capping  Into  a 
j  4  and  a  7  inch  layer. 


Laurel 
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Lcmrel 
CofUinaed. 


(hgood 
Limestone. 


11  inch  layer,  capping  into  a  4  in<^  layer  u&ed  for  side- 
walks, and  a  7  inch  layer,  nsed  for  gutter  stone;  it  la 
too  cappy  for  other  purposes. 

5  inch  layer,  used  for  curbing  and  sidewallcB. 

9  inch  layer,  used  for  curbings,  water  tables  and  ashlars, 

8  inch  layer,  used  for  curbings,  water  tables,  ashlars. 

3H  inch  layer,  used  for  sidewalks,  flagging  and  3  inch 
curbs. 

9  inch  layer,  used  for  curbs,  sills,  water  tables  and  all 

kinds  of  first-class  dressed  work. 
16  inch  layer,  used  for  12  inch  water  tables,  and  after  cap- 
ping into  two  8  inch  layers,  it  is  used  for  caps  of 
piers;  it  may  be  trimmed  to  5  inch  flags  and  curbs. 

10  inch  layer,  used  for  curbing,  all  kinds  of  dressed  work, 
such  as  water  tables  and  also  for  gutter  work. 

Below  this  is  the  shaly  clayey  stone  which  occurs  constant- 
ly a  short  distance  below  the  top  of  the  Osgood  beds. 


Decatur  C^ouih'y. 


B.      WE8TP0RT. 


Westport  Limestone  Quarries. — A  little  over  half  a  mile  directly 
west  of  locality  194,  described  in  the  report  for  1896,  is  the  ter- 
minal of  a  switch,  which  leads  from  the  railroad  half  a  mile  south 
of  Westport  eastward  to  the  banks  of  Sand  Creek.  The  follow- 
ing limestone  companies  are  situated  here:  The  Westport  Lime- 
stone Company,  Samuel  A.  HoUinsbe,  proprietor;  the  Hollinsbe 
Stone  Company,  Ira  J.  Hollinsbe,  Superintendent,  and  the  Sand 
Creek  Limestone  Company,  M.  H.  Sample,  President,  and  0.  H. 
Stout,  Secretary. 

The  quarries  nearer  the  creek  have  gone  far  enough  into  the  hill- 
side to  expose  the  iron  ledges.  The  section  at  the  Westport  Lime- 
stone Company  is  more  limited,  the  topmost  ledge  now  exposed  being 
30  inches  below  the  level  of  the  iron  ledges.  The  following  section 
was  taken  at  this  quarry: 

About  two  feet  of  clay. 
6  inch  layer  used  for  curbing  and  flagging. 
10  inch  layer  capping  into  a  5  inch  layer  used  for  curbing 
and  a  11  inch  layer  used  for  footings  and  light  bridge 
stone. 
9  inch  layer  used  for  steps,  sills  and  caps;  it  is  especially 

adapted  for  fine  steps. 
18  inch  layer  capping  into  two  0  inch  layers,  used  for  foot- 
ings and  bridge  stone. 


Laurel 
Limestone, 
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Laurel 
Limestone, 
Continued. 


Osgood 
Bed*, 


6  inch  layer,  locally  known  as  the  regular  6  inch  ledge, 
used  principally  for  flagging,  and  also  for  curbing. 

15  inch  layer  capping  into  a  4  inch  layer  used  for  curbing, 
flagging,  Jail  flag  and  window  sills;  a  5  inch  layer 
used  for  similar  purposes;  and  a  6  inch  layer  used  for 
flagging  and  bridge  baclLing.     The  last  named  ledge 

•f  is  locally  known  as  the  flawed  or  fraud  ledge,  on  ac- 

,  count  of  the  ease  with  which  it  breaks  up  into  ir- 

regular pieces. 

I  21  inch  layer  capping  into  a  9  inch  and  two  6  inch  layers, 
used  for  curbing,  steps,  flne  bench  work,  fence  cop- 
ing and  jail  work. 

t    6  Inch  layer,  used  for  curbing  and  flagging;  blue. 

[  14  inch  layer  of  soft  stone,  an  inferior  stone  which  has 
been  used  for  curbing  but  which  should  not  be  used 
at  all. 
12  inch  layer  of  clay  rock,  locally  known  as  the  soapstone 

I  ledge.    This  ledge  is  quite  constantly  found  near  the 

upper  part  of  the  Osgood  beds. 
The  underlying  Osgood  stone  is  of  no  value  commercially, 

\  but  has  Iwen  worked  by  former  quarrymen  with  the 

view   of  ascertaining  their  quality.     The   following 
thicknesses  of  layers  were  established  at  this  time: 

I  7,  14,  16,  6.  26  inches  which  would  cap  twice,  and  a 

I  12  Inch  layer.    Below  this  are  48  inches  of  solid  rock 

with  no  sign  of  capping,  corresponding  to  the  Madi- 

'  son-like  rook  often  found  forming  the  lower  half  of 

I  the  Osgood  section  in  this  part  of  the  State. 

John  J.  Layton's  Quarry. — About  three  miles  northward,  on  the- 
western  side  of  the  creek,  is  the  John  J.  Layton  quarry. 

The  quarry  has  not  been  operated  extensively  for  several  years.  A 
Tery  good  exposure  is,  however,  presented  by  the  former  workings,  and 
the  following  section  is  well  exposed: 

r  Several  feet  of  clay. 

7  feet  of  limestone  without  good  bedding,  used  only  for 

crushed  stone  for  road  beds;  known  locally  as  the  iroD^ 
ledges. 
,     3Vj  inches  of  curbing. 

11  inch  layer,  known  locally  as  the  milk  trough  ledge:  used 

for  water  tables,  steps,  veranda  blocks. 
7  inch  layer,  capping  irregularly  into  thin  flagging. 

14  inch  layer  capping  into  a  5  inch  layer,  used  for  flag- 
ging and  curbing;  and  a  9  inch  layer  used  for  curbing,, 
flne  steps  and  veranda  blocks. 

17  inch  layer  capping  into  a  3  inch  flag  or  curb;  a  1  inch- 
scale;  a  7  inch  layer  used  for  5  inch  curbing;  and  6^ 
inches  of  stone  used  for  flagging  or  poor  gutter  stone.. 


Jjattrd 
Bed*. 
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Laurd 

Beds, 

*Continued, 


6  inch  layer,  used  for  curbing,  gutter  6r  flagging  stone. 
9  inch  layer  used  for  Jail  flag,  jail  flooring  and  for  cells. 
4  inch  layer  with  chert  on  the  bottom,  used  for  flag. 
9  inch,  layer  with  chert;  can  be  used  only  for  crushed 

stone  for  road  beds. 
4  inch  layer,  used  for  flag. 

4  inch  layer,  used  for  flag. 

6  inch  layer,  used  for  gutter  flag  and  footings;  it  contains 
chert  on  the  bottom. 

6  inch  layer  with  chert;  can  be  used  only  for  crushed 

stone. 
0  inch  layer,  used  for  gutter  flag. 

5  inch  layer,  cherty. 

2  inch  layer,  used  for  a  poor  quality  of  scrap  flag. 

7  inch  layer  capping  into  a  4  inch  layer  used  for  flag  and 

not  good  enough  for  curbing;  and  a  3  inch  layer  used 
for  similar  purposes. 
13  inch  layer  capping  into  a  4  inch  layer  used  for  flag  and 
curbing;  a  6  Inch  layer  used  for  gutter  stone  and  flag, 
not  good  for  curbing;  and  3  inches  used  for  flagging, 
and  a  good  quality  of  curbing. 

5  inch  layer,  locally  known  as  the  regular  ledge,  used  for 

flagging  and  curbing. 
9  inch  layer,  forming  the  hard  ledge,  capping  into  a  5  and 

.a  4  inch  layer,  used  for  flagging  and  curbing. 
4  inch  layer,   used  for  flagging,  poor  quality,   owing  to 
readily  breaking  up  in  an  irregular  manner. 

6  inch  layer,  locally  known  as  the  flawed  ledge;  as  the 

name  implies,  the  stone  is  of  inferior  value,  breaking 
up  irregularly. 
21  Inch  layer,  capping  into  a  4  Inch  layer,  under  which  is  a 
second  4  inch  layer,  both  used  for  flagging  and  curb- 
ing; and  two  6  Inch  layers  used  for  gutter  flag.  This 
Is  the  lowest  layer  which  will  stand  weathering. 
6  Inch  layer,  good  for  4  Inch  curbing. 


Vpper  Fart 

(^  ike 
^Osgood  Beds 


f  14  Inch  layer  capping  Into  two  7  Inch  layers  of  blue  stone 
of  very  Inferior  quality,  notwithstanding  the  Influ- 
ences of  weathering. 
IG  Inch  layer  of  clayey  rock,  known  locally  as  the  soap- 
stone  ledge;  this  Is  the  blue  clayey  layer  which  so 
i*eadily  disintegrates  into  a  clay  bed,  where  long  ex- 
posed to  the  Influences  of  weathering.  It  belongs  to 
the  upper  part  of  the  Osgood  beds,  the  14  inch  layer 
overlying  the  same  being  also  a  part  of  the  Osgood 
beds,  although  not  to  be  distinguished  from  the  over- 
lying Laurel  l»eds  so  far  north  of  the  typical  Osgood 

I  beds. 


i 
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C.      HARRIS   CITY. 


Harris  City  Quarry. — The  following  section  is  exposed  in  the  exten- 
sive quarries  located  in  this  area: 

f  Several  feet  of  clay. 

G  fi»et  of  bard  llmeatoDe  with  i)oor  planes  of  separation 

along  the  b(?dcling,  locally  kuoAvn  as  the  iron  ledges. 
18  inch  layer,  used  for  bridge  blocks  and  bases. 
5  inch  layer,  used  for  flagging. 
;   IG  Inch  layer,  locally  known  as  the  milk  trough,  used  for 

bases,  piers  and  general  bridge  work. 
'     9  inch  layer,  used  for  flagging. 
I  18  inch  layer,  used  for  bridge  bases. 

:   17  inch  layer,  used  for  bridge  work  and  pier  blocks;  after 
'  capping  into  10  and  7  inch  layers  it  is  used  for  range 

work  and  water  tables. 

12  inch  layer,  used  for  coping,  pier  blocks  and  pier  caps. 
9  inch  layer,  used  for  range  work  and  good  solid  water 

tables. 
8  inch  layer,  used  for  curbing  after  capping  into  two  4 

inch  layers. 
7  Inch  layer,  used  for  good  solid  curbing  and  flagging. 

13  inch  layer,  used  for  bridge  work;  after  capping  into  7 
and  G  inch  layers,  it  is  used  for  gutter  and  curb 
stones;  a  few  white  spots  of  chert  are  present. 

5  inch  layer,  used  for  curb  or  flag. 
32  inch  layer  of  a  cheap  grade  of  stone,  with  chert,  used 

chiefly  for  footings;  it  caps  into  8,  12  and  10  inch 

layers. 
11  inch  layer;  this  is  the  top  of  the  very  best  stone;  after 

capping,  the  4  inch  layer  is  used  for  very  good  curbing, 

and  the  7  inch  layer  for  flagging  and  crossing,  but  this 

layer  is  not  good  for  curbing^ 
G  inch  layer,  used  for  curbing  and  flagging;  a  good  solid 

layer. 

4  inch  layer,  used  for  4  inch  curbing;  solid. 
7  inch  layer,  used  for  curbing  and  flagging;  it  has  two 

thin  shells  on  the  bottom. 

5  inch  layer,  used  for  flagging,  sidewalks,  jail  flooring 
and  ceiling,  curbing  and  crossing. 

21  inch  layer  capping  into  a  V/2  inch  shell;  a  9Mi  inch  layer 
used  for  water  tables,  range  work  and  pier  caps;  a  6 
inch  la3'er  used  for  curbing  and  flagging;  and  a  5  inch 
layer,  used  for  flagging. 

1  inch  shell. 

G  inch  layer,  used  for  flagging,  jail  flooring  and  cellar 
flagging;  too  soft  for  sidewalks. 


Laurel  . 
Liniestmw, 


I 


Osgood 
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14  inch  layer  capping  near  the  middle,  used  for  curbing, 

gutter  stone,  jail  flag;  too  soft  for  outside  work. 
14  inch  layer,  locally  known  as  soapstone. 


The  Clinton  is  exposed  at  Parker^s  Mill  (188),  about  a  mile  south 
of  Harris  City.  A  short  distance  south  of  Harris  City  a  road  turns 
oflf  from  the  pike  and  crosses  the  creek  eastward.  Just  below  the 
bridge  the  base  of  the  Osgood  beds  is  exposed  in  the  bed  of  the 
stream.  It  is  a  brown  stone  layer  about  1  foot  thick.  The  lower 
overlying  Osgood  beds  are  not  exposed,  but  about  4J  feet  higher  about 
3  feet  of  poor  limestone,  with  clayey  courses,  such  as  are  characteristic 
of  the  Upped  Osgood  beds  in  this  part  of  the  country,  are  shown.  Sev- 
en feet  and  six  inches  above  the  brown  limestone  exposed  in  the  creek 
bed  a  blue  clay  layer,  1  foot  thick,  is  exposed.  This  layer  and  the 
overlying  layer  of  limestone  may  be  traced  northward  along  the  creek 
to  a  short  distance  below  the  quarry.  This  blue  clay  and  possibly  the 
overlying  layer  of  limestone  are  to  be  included  in  the  Osgood  bed,  but 
if  this  be  the  case  this  limestone  bed  can  not  be  distinguished  litholog- 
ically  or  paleontologically  from  the  overlying  Laurel  beds. 

As  far  as  may  be  judged  from  conversation  with  the  quarrymen  the 
upper  shale  or  clay  is  known  to  them  as  the  soapstone  ledge,  and 
seems  to  be  harder  where  reached  in  their  quarrying  operations.  It 
is  said  by  them  to  be  16  inches  thick.  The  overlying  limestone  layer 
is  14  inches  thick,  and  is  considered  a  good  quarry  stone. 

According  to  barometrical  measurements  the  level  of  the  Clinton, 
at  Parker^s  Mill  is  165  feet  below  Greensburg,  or  800  feet  above  sea 
level, 

D.      NEW    POINT,    Sr.    MAURICE   AND   NORTHWARD. 

201.  New  Point  Quarries. — A  mile  north  of  New  Point,  east  of  the 
road,  along  a  branch  of  Salt  Creek,  and  a  quarter  of  a  mile  west  of 
Rossville,  are  the  Big  F(ftir  quarries.  The  following  section  is  here 
exposed* 

^    5  to  10  feet  of  clay. 

1  to  3  feet  of  rip-rap,  with  chert. 
3  inch  layer,  used  for  well-stone  and  light  rubble. 
12  inch  layer,  capping  into  4,  4  and  3  inch  layers,  used  for 
Laurel      '  curbing  and  footings. 

Limegtone,  1     8  inch  layer,  used  for  footings,  walk-stone,  gutter-flag  and 

street-crossings;  near  the  middle  this  layer  contains 
chert  nodules. 
8  inch  layer,  with  the  same  uses  as  the  preceding,  but 

consisting  of  a  somewhat  better  quality  of  stone. 

I. 
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Laurel 
LimeBtane, 
Coniintied. 


8  inch  layer,  with  the  same  uses  as  the  two  preceding. 

15  inch  laj'er,  capping  into  an  eight  and  a  6  inch  layer. 
This  layer  is  roughly  seamed  near  the  middle,  and 
contains  some  white  chert. 

7  inch  layer,  used  for  footings. 
6  inch  layra:,  used  for  fine  dressed  work,  window  sills,  etc. 

8  to  10  inch  layer,  used  for  footings  and  dressed  worlc. 
4  inch  layer,  used  for  flagging,  curbing  and  ashlar. 
4  inch  layer  full  of  chert,  used  for  rubble.    Sometimes  the 

two  4  inch  layers  hang  together,  and  contain  less 
chert;  they  are  then  used  for  footings,  curbs,  culvert 
crossings  and  pier  blocks. 
10  inch  layer,  known  locally  as  the  regular  layer;  it  con- 
tains chert  and  is  used  for  footings. 

2^  inch  layer,  used  for  thin  scrap  and  sidewallcs. 

0  inch  layer,  used  for  all  kinds  of  dressed  work,  from 
street  to  building  purposes.  It  caps  into  a  6  and  a  3 
Inch  layer;  the  stone  is  then  used  for  copings,  side- 
walks and  curbings. 

16  inch  layer,  used  for  heavy  coping,  pier  blocks  and  other 
bridge  work.  It  caps  into  a  9  and  a  7  Inch  layer,  and 
is  then  used  for  steps,  curbing,  door  sills  and  water 
tables.  The  stone  is  streaked  horizontally  with  more 
argillaceous  layers. 

20  inch  layer  of  clay,  or  shaly  clay,  locally  known  as  soap- 
stone. 

12  Inch  layer,  often  with  4  inches  of  clayey  stone  on  top 
and  with  the  lower  8  inches  rough,  and  used  only  for 
rip-rap  and  foundations. 

24  inch   layer,   used  for  bridge  work,   chiefly  for  bridge 
backing  and  other  interior  work.     Argillaceous  and 
limestone  courses  are  combined  in  a  sort  of  streaked 
fashion. 

12  inch  layer,  used  only  for  footings. 

40  inch  layer,  utied  for  bridge  work;  consisting  of  clay  and 
limestone  in  streaks;  sometimes  the  lower  10  inches 
may  be  capped  off,  and  form  a  fairly  good  stone  for 
footings  and  bridge  copings. 
6  to  8  inch  layer,  with  about  5  inches  of  good  stone,  used 
for  rubble,  footings  and  curbing. 

33  inches  of  Clinton  rock. 

The  level  of  the  top  of  the  Clinton  lies  about  25  feet  below  the  rail- 
road at  New  Point. 

203.  St.  Maurice. — About  3  miles  north  of  Bossville  is  St.  Maurice. 
Nearly  a  mile  southward  one  of  the  branches  of  Salt  Creek  exposes  the 
Clinton.  At  least  4  feet  of  salmon-brown  rock  are  exposed,  but  this  is 
probably  not  the  total  thickness.  The  Osgood  beds  are  exposed  in  the 
branch  a  short  distance  eastward. 


Osgood 
Bed», 
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IBQ4.  About  half  a  mile  east  of  St.  Maurice  the  Clinton  is  better  ex- 
posed in  another  branch  of  the  same  stream.  It  is  here  5}  to  6  feet 
thick;  it  has  a  salmon  brown  color^  contains  white  lenses  of  a  finer 
grained  Kmestone^  the  latter  often  occnrring  as  irregular  layers  or 
patches  of  small  extent.  Below  the  Clinton  are  8  inches  of  white 
clayey,  nodular  limestone,  containing,  near  the  top,  salmon-colored 
crinoidal  fragments. 

The  top  of  the  Lower  Silurian  limestone  ledge  just  beneath  shows 
good  strong  waye  marks,  with  a  trend  of  north,  15^  east. 

206.  Larkin  Walter's  Quarry. — About  two  miles  east  of  St.  Maurice 
and  about  two  miles  north  of  this  line,  the  line  between  Decatur  and 
Franklin  counties  crosses  another  branch  of  Salt  Creek.  Between  5 
and  6  feet  of  salmon  brown  Clinton  are  exposed  a  short  distance  south 
of  the  road  crossing.  The  Osgood  beds  are  seen  in  the  banks  of  the 
stream.  The  Laurel  formation  is  seen  at  Larkin  Walter's  quarry,  a 
short  distance  northward.    The  stone  is  used  for  local  purposes. 


E.      SANDUSKY   AND   FLAT   ROCK   EXPOSURIS. 

Sandusky. — About  a  quarter  of  a  mile  east  of  Sandusky  the  road 
crosses  the  southern  branch  of  Clif ty  Creek.  Several  hundred  yards  up 
the  creek  is  located  a  quarry,  known  as  Meek^s  quarry.  The  Waldron 
is  here  well  exposed  and  contains  numerous  species  belonging  to  the 
characteristic  Waldron  fauna.  The  upper  2  feet  of  the  Waldron  shale 
contain  few  fossils.  Below  these  lie  3  feet  of  clay,  with  thin,  interca- 
lated limestone  layers,  both  the  clay  and  the  limestone  containing 
numerous  fossils.  Under  these  lie  2^  feet  of  poor  clayey  rock,  which 
contain  no  fossils,  but  form  a  lithological  gradation  between  the  Wal- 
dron shale  and  the  Laurel  beds  below.  The  stone  from  this  level 
down  to  the  chert  beds  is  a  very  good  quality  of  limestone  for  this  part 
of  the  country,  and  is  the  stone  sought  in  this  quarry. 

Overlying  the  Waldron  shale  is  a  stone  which  seems  to  be  a  very 
sandy  limestone.  The  same  layer  is  found  in  the  bottom  of  Sand 
Creek,  about  half  a  mile  east  of  Greensburg. 

Between  Meek's  quarry  and  the  bridge  east  of  Sandusky  is  located 
a  deep  hole  in  the  stream  bed,  which  is  known  as  Douglas  Hole.  At 
this  point  the  horiaon  of  the  Waldron  shale  is  variously  occupied  by 
thin  clay  lasers;  by  clay  with  frequent  thin  intercalated  limestone 
layers,  full  of  fossils;  and  occasionally  by  solid  white  limestone  masses 
which  contain  the  fossils  in  a  matrix  formed  by  the  very  fine  grained 
nuKteria],  of  which  the  limestone  is  composed.    These  limestone 
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masses  are  always  very  irregular  in  form,  sometimes  coarse  len- 
ticular masses,  and  the  color  is  often  light  blue,  rather  than 
white.  Masses  of  this  kind  are  also  found  in  the  regular  Wal- 
dron  shale  at  the  famous  fossil  locality  on  Conn's  Creek, 
south  of  Waldron.  ITiey  show  a  manifestation  on  the  part  of 
of  the  shale  to  become  more  of  a  limestone  formation  on  going  north- 
ward in  the  State;  for  the  Waldron  shale  in  the  southern  part  of 
Indiana  does  not  contain  this  limestone,  even  in  the  form  of  irregular 
masses,  while  at  Sandusky  and  at  various  localities  on  Conn's  Creek 
and  Flat  Rock  Creek  the  limestone  masses  just  described  are  not 
uncommon.  In  some  of  the  more  northern  counties  of  the  State  the 
horizon  of  the  "Waldron  shale  is  quite  well  marked,  but  it  is  here 
represented  only  by  a  series  of  very  fossiliferous  limestone  layers, 
which  contain  the  very  characteristic  Waldron  fauna. 

At  Douglas  Hole  the  limestone  below  the  Waldron  horizon  is  very 
crinoidal.  The  upper  layers  of  this  stone  contain  numerous  Waldron 
fossils.  The  total  thickness  down  to  the  level  of  cherty  beds  is  about 
6  feet.     There  is  a  considerable  thickness  of  cherty  limestone. 

The  measurements  at  the  bridge  east  of  Sandusky  for  this  same  sec- 
tion are  very  different.  Here  at  least  13  feet  of  limestone,  free  from 
chert,  are  exposed  beneath  the  level  of  the  Waldron  shale  before  the 
first  chert  layer  is  reached.  This  layer  is  about  4  inches  thick. 
Beneath  this  are  9  inches  of  limestone,  the  lowest  layer  exposed  at  this 
point.  Near  the  middle  of  this  section  were  obtained  Pisocrinis  gem- 
miformis  and  a  pygidium  of  some  species  of  lUmius.  It  is  evident 
that  some  of  the  layers  which  contain  chert  at  Meek's  quarry,  Douglas 
Hole,  and  at  the  bridge  north  of  Sandusky  are  free  from  chert  at  the 
bridge  east  of  Sandusky.  This  failure  of  the  chert  to  appear  at  the 
same  levels  in  closely  contiguous  localities  is  very  instructive  in  rela- 
tion with  the  problem  as  to  the  origin  of  the  chert  beds  in  the  Laurel 
formation  in  Indiana. 

East  of  the  railroad  bridge  north  of  Sandusky  the  Waldron  shale  is 
again  very  well  exposed.  It  is  here  4  or  5  feet  thick,  and  is  overlaid 
by  a  sandstone  or  sandy  limestone  layer  about  1  foot  thick.  Below 
the  Waldron  shale  there  are  about  6  feet  of  crinoidal  limestone. 
Underlying  this  are  4  incjies  of  chert,  1  foot  of  limestone,  and  then 
8  feet  of  cherty  limestone.  This  section  corresponds  very  nearly  with 
the  section  at  Douglas  Hole.  The  cherty  limestone  is  best  exposed 
west  of  the  bridge  crossed  by  the  pike,  north  of  Sandusky.  The  top 
of  the  Waldron  shale  lies  6  feet  below  the  level  of  the  railroad  bridge. 

Flat  Rock  Creek  Exposures. — In  section  4,  Adams  Township,  about 
3  miles  west  of  Sandusky,  about  15  feet  of  very  cherty  limestone  are 
exposed  on  the  north  side  of  the  creek  and  form  a  vertical  bank.    It  is 
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correlated  approximately  with  the  cherty  layers  near  Sandusky.  A 
quarter  of  a  mile  southward  from  the  last  locality  is  found  the  San- 
dusky-Downeyville  Pike. 

One  mile  west  of  the  last  locality,  on  the  north  side  of  the  stream, 
near  a  stone  bridge,  about  12  feet  of  stone  of  fair  quality  have  been 
quarried  for  the  abutments  of  the  bridge.  It  contains  but  little  chert. 
Nevertheless  the  geological  horizon  of  this  stone  should  difiEer  but 
little  from  that  of  the  cherty  beds  at  the  locality  last  described. 

Downeyville. — Algng  the  creek  south  of  Downeyville  the  5  feet  of 
stone  above  the  creek  bed  are  of  inferior  quality.  At  their  top  is  a 
thin  layer,  containing  Pisocrimts  genimifomiis  and  Atrypa  reticu- 
laris. The  4^  feet  of  limestone  overlying  this  bed  form  the  building 
stone  of  this  region,  but  the  stone  is  bluish  and  much  inferior  to  the 
fine  stone  at  the  Lemon  quarry  on  Big  Flat  Creek,  to  which  it  is  equiv- 
alent. Overlying  this  are  2  feet  of  stone  with  occasional  chert  layers 
and  nodules,  and,  therefore,  of  inferior  quality.  Above  this  are  4  feet 
of  white  limestone,  which  in  this  locality  do  not  seem  to  be  of  value. 

Jarett  R.  Lemon  Quarry. — This  quarry  is  located  a  mile  north  of 
Downeyville,  on  Big  Flat  Rock  Creek,  south  of  the  creek  and  east  of 
the  road.  As  at  the  last  locality,  the  good  quarry  stone  is  found  be- 
neath the  cherty  beds,  and  the  overljring  beds  are  of  inferior  quality. 
The  good  quarry  stone  is  5^  feet  thick,  the  overlying  cherty  beds  are  2 
feet  thick,  and  the  upper  inferior  limestone  is  11^  feet  thick;  total, 
over  19  feet.  The  beds  belong  near  the  middle  part  of  the  Laurel 
limestone.  The  following  descending  section  will  give  a  better  notion 
of  the  commercial  value  of  the  rocks  exposed  in  the  quarry: 

4  feet  of  water   worn   and   weathered   stone,   Irregularly 
seamed  and  evidently  of  inferior  value. 

10  inch  layer. 

3  inch  layer. 
5  Inch  layer. 
8  inch  layer. 

2  inch  layer.  j 

4  inch  layer. 

3  inch  layer. 
3  inch  layer.  i 


Laurel 
Limestone. 


[ 


9  inch  layer. 

3%  inch  layer. 

3^  inch  layer. 

4  Inch  layer. 
11  Inch  layer. 

8  inch  layer. 
13  inch  layer,  would  probably  split  up. 

3  inch  layer  of  Irregular  stone. 


Stone  only 
fairly  pood, 
and  there- 
fore not 
quarried  to 
any  great 
extent. 
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6  feet  of  cl&r- 


i    Softer  llmeBtone,  bine,  somewhat 
I  magnealan. 


)-  Verj  good  stone  for  building  purpose*. 


f    8%  Inch  layer, 
4^  Inch  layer. 
I     3  Inch  layer. 
[     5  Inch  layer. 
I    4%  Inch  layer. 

I  10  inch  layer. 

i  8  inch  layer. 

I  6  Inch  layer. 

I  6  Inch  layer. 

I  0  Inch  layer. 

I  S  inch  layer. 

I  G  Inch  layer.  1 

j  7  Inch  layer.         | 

7  Inch  layer. 

'     2  feet  of  white  limestone;  poor. 

i  6  1-3  feet  of  llmeetone  with  frequent  chert  layers,  excel- 
lent as  rubble  for  road  purposes.  Base  of  npp«r 
quarry. 

IS  feet  of  limestone  not  good  for  building  purposes  because 
not  coming  out  In  good  layers,  but  quarried  for  rubble 
for  roadbeds,  and  formerly  used  for  making  lime. 

11  inch  layer 
4%   nch  layer 

12  Inch  layer  with  chert  nodules. 

12  Inch  layer.  The  stone  from  the  hose  of  the  chert  beds 
down  to  this  level  Is  exposed  above  the  middle  quanr, 
but  Is  at  present  not  worked. 

8  inch  layer,  the  top  of  the  portion  of 

the  middle  quarry  now  worked. 
24  inch  layer. 
8  Inch  layer. 
S  Inch  layer. 
10  Inch  layer. 
8  Inch  layer. 
12  Inch  layer. 

48  Inches  of  limestone  wblcb  split  up  Into 
layers  varying  from  4  to  8  inches  In 
thickness. 
I  Inch  layer,  solid.  Base  of  middle 
quarry. 
j  24  inch  layer  capping  Into  12  Inch  layers. 
I  at  present  being  entered  at  the  mld- 

r  die  quorrr. 


Bxcelleat 

building 
■tone. 
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I  14  Inch  layer  capping  Into  7  Inch  layers,  exposed  in  the 
lower  quarry  only.    It  is  said  to  be  a  white  limestone 
and  is  the  base  of  the  fine  building  rock. 
30  inch  bed  capping  into  a  12  and  a  lower  18  inch  layer. 


Chgood  J  The  stone  is  said  to  be  brownish,  and  to  resemble  the 

Beds.    '  underlying  layer.     It  was   formerly  worked  in  the 

i  lower  quarry. 

,  14  inch  layer,  argillaceous  limestone,  of  brown  color  where 
weathered. 

i     3  feet  of  blue  shale,  locally  called  soapstone. 

The  Osgood  beds  were  formerly  worked  in  the  lower  quarry.  The 
best  building  stone  is  near  the  base  of  the  Laurel  bed.  The  next  best 
stone  is  from  the  upper  part  of  the  Laurel  bed.  The  middle  part 
of  the  Laurel  bed  is  spoiled  by  the  presence  of  considerable  chert. 
The  Osgood  bed  consists  of  of  an  inferior  quality  of  stone. 

Towards  the  railroad  the  Waldron  shale  is  overlaid  by  3^  feet  of 
limestone,  weathering  brownish,  and  containing  Clculopora,  Syringo 
pora  and  Favosites,  While  the  species  could  not  be  identified  with 
certainty,  Mr.  6.  K.  Greene  thought  they  had  a  Niagara  facies,  and 
the  limestone  is  therefore  considered  part  of  the  Louisville  bed.  The 
base  of  the  Waldron  shale  is  about  831  feet  above  sea  level. 


Shelby  County. 

g,     waldron  to  geneva. 

William  Avery's  Quarry,  Waldron. — A  mile  and  a  quarter  south  of 
Waldron,  on  Conn's  Creek,  is  the  famous  locality  from  which  Prof. 
Hall  secured  the  many  fossils  which  have  made  the  Waldron  horizon 
so  famous.  The  diggings  were  made  on  the  western  side  of  the 
creek,  but  so  much  time  has  elapsed  since  the  last  collectors  have 
attempted  to  exploit  this  place  that  the  fossil-bearing  part  of  the 
shale  is  no  longer  well  exposed.  Directly  east  of  the  fossil  locality 
is  the  quarry.  The  Waldron  shale  forms  the  base  of  the  quarry. 
The  shale  and  the  overlying  limestone  slope  tow\irds  the  northwest 
at  the  rate  of  7^  feet  in  one  hundred.  The  limestone  is  comformable 
to  the  Waldron  shale  below^;  in  the  northern  part  of  the  quarry  a 
section  of  8  feet  was  measured.  In  the  northwestern  part  of  the 
quarry  its  thickness  must  once  have  been  greater,  but  at  present  its 
surface  in  that  direction  does  not  admit  of  measurement.  In  the 
southeastern  part  of  the  quarry  its  thickness  is  considerably  less  than 
8  feet,  owing  to  the  fact  that  the  upper  surface  of  the  limestone  was 
considerably  eroded  before  the  deposition  of  the  next  overlying  beds. 
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The  eroBion  of  the  upper  surface  of  the  limestone  and  the  tilting  of 
the  beds  have  been  of  such  a  character  that  notwithstanding  the  evi- 
dent unconformity  the  beds  above  the  unconformity  have  at  present 
a  practically  horizontal  position,  while  the  underlying  beds  are  tilted 
towards  the  northwest.  The  limestone  below  the  unconformity  is 
quarried  as  a  very  fair  quality  of  building  stone,  the  lower  beds  mak- 
ing good  curbing,  flagging  and  coping,  and  consisting  of  light  brown 
limestone,  while  the  upper  beds  are  of  a  darker  drab  or  blue  color 
and  do  not  quarry  out  in  nice  slabs,  forming  only  an  inferior  quality 
of  stone.  The  stone  overlying  the  unconformity  is  apparently  a  very 
argillaceous  limestone;  it  resembles  a  flne-grained  sandstone  in  tex- 
ture, and  has  a  brown  color,  due  to  weathering. 

There  seems  to  be  no  reason  for  excluding  the  limestone  overlying 
the  Waldron  shale  from  the  Niagara  group;  fossils  have  been  found 
in  similar  positions  at  St.  Paul,  which  are  certainly  of  Niagara  age. 
But  the  geological  position  of  the  limestone  overlying  the  unconform- 
ity is  much  less  evident.  I  shall  call  it  for  the  present  the  Shelby 
bed.  It  may  possibly  represent  in  this  region  the  base  of  the  Devon- 
ian. At  any  rate  the  unconformity  may  be  traced  for  several  miles 
down  the  creek  and  the  overlying  argillaceous  limestone  may  be  recog- 
nized in  the  neighborhood  of  Hartsville,  in  Bartholomew  County. 

The  following  section  was  taken  in  the  northeastern  part  of  the 
quarry,  where  the  best  stone  is  obtained  at  present: 


Lower 
Devonian, 


Louisville 
Bed. 


\ 


2  feet  of  argillaceous  limestone  having  the  appearance  of 
a  fiue-grained  sandstone. 

2  feet  of  brown  limestone  of  no  value. 

8  Inch  layer  capping  into  8  and  5  inch 
layers. 

6  inch  layer. 
10  inch  layer  capping  into  2  and  8  inch 

layers. 
4  inch  layer. 

10  inch  layer  capping  into  two  5  inch 
layers. 

7  inch  layer. 
2%  inch  layer. 


Stone  of  mod- 
erate valuer 
not  coming 
out  in  good 
slabs. 


8  Inch  layer. 
8  inch  layer. 

5  inch  layer. 

12  inch  layer  capping  into  two  6>  inch 
layers. 
7  inch  layer. 

6  Inch  layer. 
4  inch  layer. 


J 


i  good  quality 
of  stone  es- 
pecially for 
curbing  andi 
flagging. 
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ahme. 


George  Wright  Locality. — About  2  miles  southwest  of  the  William 
Avery  quarry  and  three-fourths  of  a  mile  below  the  junction  of  Conn^s 
Creek  with  Flat  Rock  Creek,  is  the  house  of  George  Wright.  A  road 
comes  down  to  the  creek  just  south  of  this  house  and  the  Waldron 
shale  exposed  along  the  eastern  side  of  the  creek  just  north  of  the 
road  is  very  fossiliferous.  The  overlying  limestone  has  weathered 
into  a  brown  rock. 

Maiy  Wurtz  Locality. — About  one  mile  down  the  stream  from  the 
Ckorge  Wright  locality  and  H  miles  above  Geneva,  is  the  former  Mary 
Wurtz  farm.  Along  the  western  bank  of  the  creek  the  Waldron  shale 
is  poorly  exposed.  This  used  to  be  a  very  fine  fossil  locality,  but  at 
present  only  serves  to  show  the  presence  of  the  shale.  The  limestone 
above  the  Waldron  shale  and  correlated  with  the  Louisville  bed  is 
here  only  5^  feet  thick,  and  was  formerly  quarried.  The  Shelby  bed 
overlying  the  same  may  be  seen  to  be  unconformable  to  the  limestone 
below,  slteT  having  studied  the  locality  at  Avery^s  quarry.  It  here 
contains  traces  of  fossils,  but  these  are  in  the  form  of  exterior  casts 
left  by  the  leaching  away  of  the  lime  of  the  fossils  themselves,  and 
are  very  poor. 

Geneva. — A  short  distance  above  the  bridge,  on  the  west  side  of 
Flat  Rock,  near  Geneva,  is  the  Gregory  lime  quarry.  About  31  feet 
of  limestone  are  exposed  above  the  level  of  the  massive  brown  lime- 
stone which  forms  the  lower  part  of  the  Shelby  bed.  It  is  a  strongly 
dolomitic  stone  and  has  a  brownish  or  bluish  color  in  the  different 
courses.  Its  bedding  is  irregular,  and  it  is  not  suitable  for  a  building 
stone,  excepting  for  neighborhood  purposes.  It  is  said  to  bum  into 
a  very  good  quality  of  lime,  and  was  operated  for  this  purpose  at  the 
time  the  quarry  was  examined.  The  more  massive  dark  brown  rock, 
which  evidently  forms  the  base  of  the  Shelby  bed,  is  well  exposed 
a  short  distance  farther  up  the  creek.  It  apparently  reaches  the  creek 
level  near  the  quarry. 

Rush  County. 

H.      MILROY. 

Milroy. — At  the  bridge  directly  west  of  Milroy  the  Waldron  shale 
is  only  1  foot  6  inches  thick.  It  is  overlaid  by  5J  feet  of  poor  agrilla- 
ceous  limestone.  At  Ben  Rardin^s  quarry,  about  half  a  mOe  south 
of  Milroy,  the  Waldron  shale  thins  out  to  about  6  inches  near  the 
southern  end  of  the  quarry.    About  7|  feet  of  limestone  are  exposed 
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beneath  this  level,  only  the  lower  part  of  this  containing  chert. 
While  most  of  this  stone  is  of  considerable  value  locally  for  cellar 
stone,  flagging  and  curbing,  it  is  at  present  but  little  employed  except 
for  crushed  stone  for  roads. 


Jennings  County. 


/.       VERNON. 


Tunnel  Mill,  Vernon. — The  Upper  Devonian  rocks  are  very  well 
shown  by  the  exposures  along  the  road  leading  from  the  Tunnel  Mill 
eastward  towards  Vernon.  The  black  shale  forms  the  top  of  a  hill, 
over  which  the  road  passes.  The  middle  part  of  the  section  is  seen  on 
going  down  the  hill,  eastward  and  westward.  The  lower  part  is  ex- 
posed along  the  northern  side  of  the  creek,  near  the  southwestern  out- 
skirts of  the  town.  All  of  these  sections  have  been  combined  in  the 
following  continuous  section: 


Black  Shale, 


f 


Crinaidalf 
and  Brachi- 
opodal  Lime- 
stone, 


Banded 
Limestone 


■{ 


Coral  Beds, 


About  25  feet  exposed;  the  total  section  of  shale  not  ex- 
posed. 

4  inch  layer;  fine-grained  impure  limestone,  blue. 

^  inch  bed  of  crinoidal  limestone;  fossils. 

18  inch  layer  of  dark-blue  limestone,  without  fossils;  repre- 
sented east  of  the  hill  summit  by  shaly  dark  lime- 
stone. 

10  inch  layer  of  limestone  containing  black  nodular  masses, 
and  numerous  fish  teeth;  also  the  brachiopods  found 
In  the  next  lower  layer. 

54  inches  of  crinoidal  limestone  with  many  brachiopods. 
West  of  the  hill  summit  this  bed  contains  several  thin 
chert  layers  with  well  preserved  fossils. 

06  Inches  of  closely  banded  limestone;  correlated  with  the 
cement  rock  in  southern  Indiana. 

96  inches  of  limestone  containing  corals  at  various  levels; 
these  are  in  the  form  of  much  rounded  fragments 
near  southwestern  Vernon,  but  consist  of  bettor  pre- 
served remains  in  the  section  east  of  the  Tunnel  mill. 
The  lower  third  of  this  limestone  is  often  weathered 
80  as  to  leave  cavernous  openings. 
6  Inch  layer  of  closely  banded  limestone;  usually  without 
fossils. 
108  inches  of  limestone  with  coral  remains,  the  corals  be- 
ing best  preserved  in  the  Tunnel  mlU  section. 
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Lower 
Devonian, 


Of  Uncer- 
tain Age. 


I 


Waldron 
Shale 


Laurel 
Limestone 


.{ 


148  inches  of  massive  rock,  the  lower  4  feet  of  which  often 
are  softer,  showing  a  peculiar  vertical  system  of  frac- 
ture which  causes  tlie  lower  part  of  this  rock  to  scale 
off  and  allow  the  upper  part  to  project  This  lower 
rock  is  blue  In  color. 

58  inches  of  limestone;  the  upper  3  feet  consist  of  hard 
rock  forming  a  projecting  ledge;  an  8  inch  layer  lies 
beneath,  and  the  14  inch  layer  below  the  last  contains 
worm  borings.  The  lower  layers  are  composed  of  blue 
argillaceous  limestone. 

6G  inches  of  thin,  blue,  clayey  shale,  containing  fossils. 
14  inches  of  bluish,  hard  argillaceous  rock. 

About  10  feet  of  Laurel  limestone  are  exposed  here,  the 
total  section  not  being  seen. 


Crinoidal 
and  Brachi- 
apodal  Lime- 
stone, 


North  Vernon. — The  following  very  instructive  section  of  Devon- 
ian rocks  is  exposed  along  the  road  leading  from  North  Vernon  north- 
eastward to  the  waterworks  pumping  station: 

Black  Shale,  {  Total  section  not  exposed. 

48  inches  of  blue,  shaly  limestone  with  brachiopods,  bry- 
ozoans,  and  a  few  corals.  This  bed  is  represented  by 
crinoidal  limestone  on  going  a  short  distance  east- 
ward along  the  quarried  face  of  the  hill. 

15  inch  layer  of  crinoidal  limestone  with  numerous  flsh 
teeth  well  shown  south  of  the  pumping  station. 

44  Inches  of  buff  limestone,  full  of  brachiopods.  North  of 
the  pumping  station  on  the  other  side  of  the  road  It 
contains  large  irregular  masses  of  chert. 

There  is  evidence  of  erosion  in  the  underlying  beds  previous 
to  the  deposition  of  the  last  described  bed. 

f  55  inches  of  closely  banded  limestone,  with  shaly  partings; 
dividing  into  12,  11,  26  and  6  inch  layers. 
72  inches  of  buff  and  blue  limestone,  inclined  to  be  mas- 
sive, but  often  giving  evidence  of  close  banding. 
Small  irregular  cracks  filled  with  calcite  often  trav- 
erse the  rock.  This  is  part  of  the  once  famous  North 
Vernon  limestone. 
42  inches  of  closely  banded  limestone.  This  is  probably 
equivalent  to  that  part  of  the  coral  section  as  de- 
scribed from  Vernon,  which  lies  above  the  banded 
limestone,  there  seen  a  little  above  the  middle  of  the 

I,  coral  beds. 

Coral  Beds.  {  ^^   to  60  inches  of  limestone  with  frequent  coral  remains. 


Banded 
LimeMone. 


i 


Lower 
Devonian. 


120  Inches  of  massive  buff  limestone. 
54  inches  of  dark-brown  limestone,  with  rare  traces  of 
corals. 
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surface  of  the  woods,  although  tlie  area  of  exposure  is  small.  In  a 
little  run  oast  of  the  fence,  near  the  west  end  of  the  woods  containing 
the  last  named  exposure,  a  foot  of  limestone  overlies  the  Conocardium 
layer;  it  contains  a  considerable  number  of  corals.  Above  it  lie  3  feet 
8  inches  of  a  very  fine-grained  white  limestone,  with  abundant  close 
bedding,  very  much  resembling  the  finer  grained  rock  at  the  base  of 
Case's  quarry. 

As  already  stated,  the  cherty  or  quartziferous  layer  probably  repre- 
sents in  a  measure  the  coral  bed  of  more  southern  localities,  while  the 
Conocardium  bed  belongs  to  the  upper  part  of  the  coral  bed,  or  still 
more  probably,  to  the  lower  part  of  the  banded  limestone.  The 
occurrence  of  the  banded  limestone  still  farther  up  in  the  section  is  of 
interest  in  this  connection. 

Long^s  Falls. — The  Waldron  shale  may  be  readily  followed  along 
Clifty  Creek,  from  Hartsville  southward  to  the  Tarr  Hole,  half 
way  between  Hartsville  and  Newbem.  Some  of  the  best  fos- 
sil localities  now  accessible  in  this  shale  occur  in  this  region. 
One  good  fossil  locality  is  on  the  west  side  of  the  creek,  a  mile  south 
of  Hartsville,  on  the  farm  belonging  to  Francis  A.  Crump.  A  little 
stone  is  being  quarried  on  the  north  side  of  a  small  branch  near  its 
junction  with  the  creek,  and  a  short  distance  farther  up  the  branch 
the  Waldron  shale  contains  many  fossils.  Another  locality  is  found 
a  quarter  of  a  mile  southward,  along  the  northern  and  eastern  mar- 
gins of  the  cornfield  northeast  of  the  bridge  which  crosses  the  lower 
end  of  Middle  Fork,  near  its  junction  with  Clifty  Creek.  A  quarter 
of  a  mile  southwest  of  this  bridge,  at  Tarr  Hole,  is  another  good 
locality.  The  Waldron  shale  is  exposed  along  the  branch  entering 
Clifty  Creek  at  the  brid<;o,  up  stream  as  far  ms  two  falls,  situated 
upon  two  forks  of  the  branch.  The  more  northern  of  these  is  Long 
Falls,  on  ^fiddle  Fork.  Just  below  the  falls  the  upper  part  of  the 
Laurel  limestone  is  quarried  to  a  moderate  extent  for  building  pur- 
poses. At  the  falls  the  Waldron  shale  forms  the  lower  vertical  part 
of  the  fall.  The  overlying  rock  forming  the  upper  i>art  of  the  fall  and 
the  bed  of  the  stream  above  the  fall  is  a  poor  limestone  of  light-brown 
color,  containing  no  fossils  in  the  lower  five  feet  of  its  exposure,  but 
with  a  fair  number  of  corals  in  a  layer  just  a})()ve  this  level.  WTiile 
these  fossils  are  not  well  preserv^ed,  Mr.  0.  K.  Greene  was  able  to  rec- 
ognize in  the  material  submitted  to  his  examination  Favosifes  limi- 
taris  and  Cladopora  cryptoden».  Of  course  this  indicates  that  the 
rock  within  five  feet  of  the  Waldron  shale  is  Devonian  at  this  locality. 
The  five  feet  of  rock  above  the  Waldron  shale  remain  of  uncertain 
age. 


Raport  d(  SUM  GMlocUt. 
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Anderson  Falls. — A  mile  south  of  Long  Falls,  on  Fall  Fork,  is  An- 
derson Falls.  The  Waldron  shale  a  short  distance  below  the  falls 
has  furnished  the  best  fossils  found  in  this  shale  in  Bar- 
tholomew County.  Immediately  above  the  shale  the  brown  limestone 
which  corresponds  to  the  limestone  already  described  from  Long  Falls 
is  found.  Near  the  sides  of  the  stream  bed,  just  above  the  falls,  traces 
of  corals  are  found,  but  these  are  not  well  enough  preserved  for  pur- 
poses of  correlation.  The  identification  of  the  corals  at  Long  Falls 
as  Devonian  makes  it  more  than  probable  that  the  corresponding  rock 
at  Anderson  Falls  is  of  the  same  age.  The  5  feet  of  rock  above  the 
Waldron  again  remain  of  uncertain  age. 

According  to  barometrical  measurements  the  Clinton  west  of  Ben- 
ville  lies  23  feet  above  the  level  of  the  railroad  station  at  Old  Vernon, 
or  722  feet  above  the  sea. 

The  Waldron  about  2  miles  east  of  Old  Vernon  was  24  feet  below 
Old  Vernon  railroad  station,  or  675  feet  above  sea  level. 

The  Waldron  at  the  Tunnel  Mill  was  65  feet  below  the  Old  Vernon 
railroad  station,  or  634  feet  above  sea  level. 

The  Waldron  at  Benville  was  calculated  as  being  due  at  61  feet 
above  present  Clinton  level,  or  783  feet  above  the  sea. 

Franklin  County, 
l.     near  gave  hollow  falls. 

202.*  About  three-quarters  of  a  mile  east  of  the  county  line,  and 
north  of  the  road,  north  of  the  railroad,  is  a  quarry  opened  in  the 
Lower  Silurian,  which  is  worked  chiefly  for  crushed  stone.  The  lime- 
stone at  the  top  of  the  Lower  Silurian  is  here  quite  solid,  and  has  a 
white  color;  in  places  it  is  nearly  20  inches  thick.  A  little  salmon- 
brown  Clinton  is  seen. 

206.  Going  from  Larkin  Walter's  quarry,  in  Decatur  County,  a 
quarter  of  a  mile  eastward,  and  then  a  mile  northward,  a  good  expos- 
ure of  Clinton  is  seen  at  a  little  fall,  near  a  road  corner.  The  Clinton 
is  here  7  feet  thick;  it  has  a  salmon-brown  color,  and  rests  on  white 
Lower  Silurian  rock.  The  Osgood  beds  beneath  the  soapstone  layer 
are  about  8^  feet  thick.     The  soapstone  is  about  24  inches  thick. 

207.  A  third  of  a  mile  northward  the  Cave  Hollow  Falls  expose 
a  somewhat  larger  section. 


The  nambera  refer  to  numbered  localities  on  the  accompanying  maps. 
16--GEOL. 


242  K£PORT  OP  STATE  OBOLOOI8T. 


M,      BUENA   VISTA   AND   VICINITY. 

208.  A  mile  west  of  Buena  Vista,  Bull  Fork,  a  branch  of  Salt 
Creek,  is  crossed  by  the  east  and  west  road.  The  Clinton  is  here  at 
least  three  feet  thick,  and  probably  does  not  exceed  three  and  one-half 
feet  at  this  point.  Its  color  is  reddish  or  reddish-brown,  but  not 
salmon-colored. 

209.  A  mile  east  of  Buena  Vista,  and  nearly  three-quarters  of  a 
mile  south  of  the  county  line,  the  Clinton  is  exposed  in  Long  Branch; 
its  color  is  salmon-brown,  and  it  rests  on  nodular  white  limestone  ma- 
terial. Beneath  this  is  the  heavy  dark-blue  limestone  layer,  which, 
near  St.  Maurice,  shows  the  wave  markings. 

210.  Half  a  mile  directly  eastward,  in  the  bottom  of  another 
branch  of  Salt  Creek  the  salmon-brown  Clinton  is  seen  to  be  about 
five  feet  thick. 

212.  Little  Salt  Creek. — Two  miles  north  of  Buena  Vista  the 
south  fork  of  Little  Salt  Creek  exposes  at  least  two  and  one-half  feet 
of  Clinton.  The  Clinton  contains  Rhinopora  frondosa  and  other 
characteristic  fossils,  but  its  color  is  not  salmon-brown,  the  usual  color 
of  the  Clinton  in  this  part  of  the  State.  The  Clinton  rock  is  bluish; 
similar  to  some  coarser  grained  Lower  Silurian  rocks. 

211.  Two  and  a  half  miles  east  of  Buena  Vista,  where  the  road 
turns  northeastward,  a  small  branch  of  Little  Salt  Creek  exposes  a 
little  salmon-brown  Clinton. 


N.      BULL  TOWN. 

213.  Senior's- Quarry. — South  of  Bull  Town,  two  miles  soutbeftst  of 
Andersonville,  and  four  miles  west  of  Laurel.  The  quarry  is  found  on 
the  western  side  of  Little  Salt  Creek,  along  a  small  tributary  stream, 
an  eighth  of  a  mile  south  of  the  collection  of  houses  known  as  Bull 
Town.  At  the  quarry  only  the  Laurel  formation  is  exposed,  but 
farther  down  the  stream  the  Osgood  formation  is  seen.  The  Osgood 
beds  are  again  exposed  on  the  eastern  banks  of  the  creek  opposite  the 
entrance  of  the  stream.  The  Clinton  and  the  upper  part  of  the  Lower 
Silurian  are  found  just  beneath.  The  measurements  of  the  Clinton 
in  the  following  section  were  taken  from  the  creek  locality. 
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Sapping.  {  5  feet. 


Lrnitrd 


4  Inch  layer. 
4  iBCb  layer, 

4  inches,  rnudi  chert. 
3  Inch  layer. 
8  inch  layer. 
2^  inch  layer. 

5  Inches  with  chert. 

\  4%  inch  layer. 

I 


•  Of  no  account,  commercially. 


i 


I 


>  The  he«t  layers  of  quarry  rock. 


7  inches.    Spotted  calf. 

5  inch  curbing. 
2  inch  flagging. 

8  inch  carblag. 

1  inch  layer. 

6  inch  curbing. 
[  3  inch  layer. 

Ixnoer       f  7  inch  layer. 
Quarry  w    \  CUay  bed,  not  exposed,  about  1%  feet  thick. 
Osgood  Rock  I  7%  to  8  feet  of  timeetone,  poor  qimlity. 


} 


Not  worth  much. 


{JtnUofi 
JAfnesUme 

Lower 
SUurian 


3  feet  2  inches  thick;  salmon-brown  alx>Te,  more  pink  or 
light-red  below. 

Blue  clay  of  the  type  known  as  cement  rock  at  the  Derby- 
shire falls;  8  feet  thick,  with  very  even  and  fine  grain. 


In  the  Clinton  were  found  Orthis  caUtgramma  and  Hdiolites  sub- 
tubulaius. 

214.  Bull  Town  Locality. — At  Bull  Town  where  the  State  road 
crosses  Little  Salt  Greeks  the  Clinton  is  exposed  in  the  creek  bed  north 
of  the  bridge.  The  Clinton  contains  a  few  pebbles  of  a  greenish 
clayey^  fine-grained  rock^  resembling^  lithologically^  some  of  the  rock 
known  as  cement  rock  in  the  neighborhood  of  Laurel.  The  cement 
rock  occurs  in  the  upper  part  of  the  Lower  Silurian^  but  stone  of  a 
similar  character  occurs  also  as  layers  and  lenses  in  the  Clinton  itself 
in  this  neighborhood;  making  it  probable  that  the  material  for  the 
pebbles  was  derived  from  the  Clinton  layers  rather  than  the  Lower 
Silurian.  The  largest  pebbles  were  three  to  four  inches  long.  Quar- 
ries of  Laurel  limestone  rock  occur  farther  up,  for  half  a  mile  on 
both  sides  of  the  stream. 
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0.       COAL   PIT   HOLLOW    AND   DERBYSHIRE   FALI^. 

215.  William  Senior's  Locality. — Along  the  Coal  Pit  Hollow, 
three  miles  in  a  direct  line  west  of  sonth  of  Laurel,  is  an  exposure  at 
the  head  of  a  little  valley,  entering  the  Hollow  just  before  reaching 
the  road  connecting  the  hollow  with  the  State  road.  The  Clinton  is 
here  60  inches  thick.  It  is  salmon  brown  above  and  lighter  red  below. 
The  fossils  are:  lUcemis  amhigwm,  Orthis  caUigrammay  Orthis  (Platystro- 
phia)  biforaia,  Strophomena  (^Stroplwnella)  patenta,  Stropliomena  (OrOio- 
thetes)  hanoi>erensiSf  Rtihiopora  verrucosa  and  PacJiydictya  bifurcata.  Below 
the  Clinton  are  two  inches  of  white  limestone  belonging  to  the  Lower 
Silurian.  Rock  of  tliis  character  often  occupies  this  position  in  Ripley 
and  Jennings  counties.  Beneath  this  limestone  are  Lower  Silurian 
limestones  with  abundant  fossils. 

216.  Half  a  mile  northward,  near  the  head  of  HalPs  Hollow,  are 
located  several  quarries.  Here  are  the  most  southern  quarries  opened 
in  the  Laurel  formation  in  the  vicinity  of  Laurel,  Lidiana. 

217.  Lower  Derbyshire  Falls. — Located  at  the  head  of  a  short 
gully  a  short  distance  northeast  of  the  Derbyshire  Falls.  The  Laurel 
limestone  was  formerly  quarried  at  this  point.  The  following  is  the 
section  exposed  here: 

Stripping,  i  2  feet. 

I  4  inch  gutter  flag,  street  crossing  and  paving  stone. 
,   2Yj  incb  layer,  flag. 

G  inch  layer. 
'   6  inch  spotted  calf  layer,  with  chert;  street  crossing. 
^"^^^      J   4  inch  curbing. 

0  inch  curbing. 

6  inch  curbing.       j 

6  inch  curbing.       \  Chiefly  used  for  6  inch  curbing 

3  inch  curbing.       1^     after  dressing. 

6  inch  curbing. 

218.  Derbyshire  Falls. — Located  at  the  head  of  a  gulch  formed 

by  a  stream,  three  miles  southwest  of  Laurel,  in  a  direct  line,  and 

nearly  two  miles  west  of  the  river.    At  this  location  is  found  the  lower 

continuation  of  the  section  last  described,  as  follows: 

Limestone  bed  at  base  of  Laurel  beds. 
Blue  clay. 

Jjower  Quarry  or  Osgood  rock,  7  feet  6  to  9  Inches,  total. 
Doubtful  horizon:    White  Clinton  or  base  of  Niagara  rock;  1  foot  8 
Inches. 

Olinton;  7  feet  6  inches;  reddish. 


Limestone, 
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The  top  of  the  Lower  Silurian  is  very  argillaceous;  from  the  base  of 
the  Clinton  to  the  pool  at  the  foot  of  the  falls  is  a  vertical  height  of  32 
feet.    The  total  hei  ght  of  the  falls  is  about  40  feet. 

219.  About  three-quarters  of  a  mile  down  the  valley  from  Derby- 
shire Falls,  a  deep  valley  enters  from  the  north.  At  the  angle  made 
by  these  valleys,  high  up  on  the  cliff,  the  Clinton  is  well  exposed. 
Beneath  the  Lower  Quarry  or  Osgood  beds  is  a  rather  fine-grained, 
crinoidal  rock,  whose  position  is  doubtful.  It  is  one  foot  six  inches  in 
thickness.  The  Clinton  is  five  feet  three  inches  thick.  Its  color  is 
red  or  reddish  brown,  and  the  limestone  contains  layers  and  lenses 
of  argillaceous  rock. 

P.      BRANCHES   OP   LITTLE   SAIN's   CREEK. 

220.  Chris.  Mead's  Quarry. — Located  two  and  a  half  miles  south- 
west of  Laurel,  on  the  Little  Sain's  Creek  road,  and  then  half  a  mile 
southward  up  a  branch  of  the  creek.  The  Clinton  is  exposed  a  little 
distance  beyond  the  junction  of  two  small  branches  of  the  stream.  It 
is  six  feet  six  inches  thick;  the  upper  part  is  salmon-brown  in  color^ 
the  lower  is  reddish.  The  fossils  observed  are:  Illcenm  daytonensU, 
Calymene  vogdedy  Plectambonites  iran^versaluy  var.  eleganUda,  Strophomena 
(^OrthoOietes)  hanoverensh,  Lept<Bna  rhoinboidalu,  Atrifpa  manjinalU,  var. 
mtdtistriata,  Orthis  caUigramma,  the  form  found  at  Hanover,  Clathropora 
frorvdom,    Pachydictya  riidisy    Hemitrypa   ulrichi,    Fhylloporina    angidaia^ 

Hdiolites  subtid)idatm,  Favodtea  vemudus,  F.  favosm,  Hcdyaites  catemdatus, 
Cyathophyllum  daytonejise. 

Tlie  Lower  Quarry  rock  was  exposed,  but  its  thickness  was  not 
measured.  Judging  by  the  neighboring  exposures,  it  does  not  exceed 
six  feet  six  inches. 

The  lower  part  of  the  Laurel  bed  is  quarried  northeast  of  the  Clin- 
ton exposure.  Beginning  with  the  base  of  the  formation,  the  follow- 
ing layers  are  found:  Six  inches  and  then  three  inches  of  poor,  soft 
rock,  known  locally  as  the  underground  ledges.  Good  quarry  stone 
as  follows:  Five,  four,  six,  four,  five,  six,  two  and  four  inches;  the 
spotted  calf  layers,  formed  by  a  six-inch  layer,  followed  by  two  inches 
of  chert  and  six  inches  of  limestone;  then  less  valuable  rock,  used 
chiefly  for  flagging,  as  follows:  Four,  three,  three,  five,  five,  five,  two 
^d  two  inches  of  chert;  two,  two,  three  and  one  inch  of  chert;  three, 
two,  three  and  four  inches  of  chert,  and  six  feet  of  stripping. 

Immediately  below  the  Clinton  is  blue  shaly  clay,  with  typical 
loose  Cincinnati  group  fossils  within  several  inches  of  the  Clinton. 

221.  D.  L.  Secrisfs  Lower  Quarry. — ^Locate^  a  quarter  of  a  mile 
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nortli  of  Chris.  Mead^s  quarry,  at  the  head  of  another  gully,  is  an  old, 
abandoned  quarry  formerly  worked  by  D.  L.  Secrist.  It  lies  south 
of  tlie  southern  branch  of  the  Little  Sain's  Creek  road.  The  upper 
salmon-brown  portion  of  the  Clinton  is  exposed  at  the  lowest  point 
i&  the  quarry. 

Overlying  the  Clinton  is  the  Lower  Quarry  or  Osgood  rock,  which 
here  is  six  feet  six  inches  thick.  In  general  it  is  a  bluish  rock,  occur- 
ring in  rather  massive  layers,  which,  however,  go  to  pieces  rather 
readily  under  the  influences  of  weathering.  It  is  a  very  argillaceous 
limestone,  containing  at  various  levels  considerable  crinoidal  material, 
which  gives  it  a  lithological  appearance  very  much  like  that  preeented 
by  the  Osgood  beds  at  the  New  Point  quarries.  Measured  from  below 
upwards,  the  following  section  is  presented:  Four  inches  of  drab-col- 
ored limestone,  considerably  resembling  the  basal  Niagara  of  more 
southern  sections;  26  inches  of  stone  which  often  come  out  together, 
but  which  usually  separate  into  the  following  layers:  Ten,  three,  three, 
three,  three  and  five  inches;  twenty  inches  of  rock,  which  usually  sep- 
arate into  nine  and  ten-inch  layers;  fifteen-inch,  six-inch  and  seven- 
inch  layers;  the  latter  forming  the  top  of  the  Osgood  section. 

Above  the  Osgood  bed  is  a  twenty-inch  layer  of  blue  clay,  which  is 
the  very  characteristic  parting  between  the  Osgood  bed  and  the  Laurel 
limestone  of  these  regions,  and  which  is  known  as  the  soapstone  ledge 
farther  southward.    It  lies  near  the  top  of  the  Osgood  beds. 

222.  Harrison  Crowell's  Quarry. — Two  and  a  half  miles  southwest 
of  Laurel,  just  before  reaching  a  fork  of  the  Little  Saints  Creek  road, 
a  branch  enters  the  creek  from  the  south.  Nearly  a  mile  up  this 
branch,  just  east  of  the  township  line,  is  the  quarry  of  Harrison 
Crowell.  The  Clinton  is  exposed  a  short  distance  down  stream.  Over 
it  lies  the  Lower  Quarry,  a  part  of  the  Osgood  rock;  its  thickness  is 
11  feet  6  inches;  it  is  not  quarried.  A  bed  of  blue  clay  or  soapstone 
is  seen  near  the  top  of  the  Osgood  bed,  above  the  Lower  Quarry  rock. 
The  base  of  the  Laurel  limestone  is  locally  known  as  the  underground 
ledge;  it  is  a  bluish  stone,  of  variable  quality,  so  that  it  is  sometimes 
quarried  for  curbing,  and  sometimes  considered  as  inferior  stone.  At 
the  Crowell  quarry  it  is  quarried;  it  consists  of  several  layers,  in 
ascending  order:  Seven,  six  and  two  and  one-half  inches  thick.  The 
succeeding  layers,  five,  five,  two,  foiir,  six,  two  and  six  inches  thick, 
form  the  best  curbing  stone  of  the  quarry.  They  underlie  the  spotted 
calf  layer,  which  shows  the  usual  chert  nodules;  it  is  formed  by  three, 
three  and  one-ludf  and  two-inch  layers,  the  middle  portion  composed 
chiefly  of  chert.  The  overlying  courses  are  interbedded  too  often  with 
chert  to  be  a  very  valuable  part  of  the  quarry,  and  any  rock  found 
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available  in  this  section  is  considered  so  mnch  clear  gain  by  the  quar- 
rymen.  The  following  gives  the  thickness  of  the  courses  in  ascending 
order:  Four  inches  with  chert  nodules,  two  layers  three  and  four 
inches  thick,  often  clinging  together;  two  inches  of  chert,  three  inches 
of  limestone  with  chert  nodules;  three,  three,  two,  two  and  two  inches 
of  limestone,  the  last  layer  with  chert.  The  layers  above  the  spotted 
calf  are  used  chiefly  for  flagging.  The  stripping  over  the  rock 
amounts  to  about  three  feet. 

223.  A  short  distance  down  stream,  on  its  southern  side,  the  Clin- 
ton is  34  inches  thick.  The  upper  part  has  a  salmon-brown  color,  the 
lower  part  is  reddish.  The  lower  part  of  the  Clinton  contains  rounded 
fragments  of  Me/iolUes,  of  brownish,  fine-grained  siliceous  Clinton 
rock,  and  of  a  greenish  rock  which  very  much  resembles  the  upper 
part  of  the  Lower  Silurian  rock  just  beneath  the  Clinton,  where  it  is 
hard  and  very  argillaceous.  Rock  of  this  kind,  however,  occasionally 
occurs  interbedded  with  the  normal  Clinton  in  some  places,  so  that 
the  origin  of  these  pebbles  can  not  be  conclusively  determined.  The 
following  fossils  were  found  in  the  Clinton:  Orthis  caUigramma  with 
many  plications,  Heliolites  subtubulcdm,  ffalysites  catemdatus,  Oyaihopkyl- 
lum  daybonenM,  and  Ptychophyllum  vpomea,  several  specimens. 

Below  the  Clinton  are  four  to  five  inches  of  solid  dark-blue  rock, 
underlaid  by  soft  greenish  clay. 

224.  An  eighth  of  a  mile  down  stream  from  Crowell's  quarry,  near 
a  quarry  on  the  south  side  of  the  stream,  at  the  head  of  a  little  gully 
the  Clinton  is  exposed.  It  is  three  feet  six  to  ten  inches  thick,  has  a 
salmon-brown  color  above,  and  is  reddish  below.  The  basal  Niagara, 
with  its  drab  color,  directly  overlies  it. 

225.  Harry  Jifanly's  Quarry. — About  half  a  mile  east  of  the  town- 
ship line,  on  the  northern  side  of  Little  Sain's  Creek,  is  Harry  Manly^s 
quarry.  A  good  detailed  section  of  the  rock  was  obtained  at  this 
point,  which  is  given  here  in  descending  order. 

Stripping.  |   12  feet  of  clay  and  a  little  rock. 

5  inch  cheap  yellow  flagging  or  curbing. 

2  inch  stone.  ^ 
2\(i  Inches  of  chert.        Chiefly  used  for  nibble  and 

3  inch  stone.  (•      lower  grade  stone  work  in 

4  inch  stone.  |      general. 
'               ^  31^  inch  stone.             j 

3^  inch  layer,  with  chert  nodules  In  lower  part. 

6  inch  layer,  with  chert  nodules  in  upper  part. 
4%  inch,  good  flag  or  curbing. 
4%  inch  spotted  calf  layer,  with  chert   nodules  in  upper 

part,  used  for  ditch  stone  and  gutter  flag. 


Laurel 
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Laurel  . 
lAmestoney  \ 
CotUinued, 


r 


f 


Lotver 

QuarryRock 

or  Osgood 

Bed. 


{ 


8  inch  flagging. 

6  inch  curbing. 
2  to  2%  inch  light  cellar  flag. 
8  inch  layer,  used  for  6  inch  curbing. 

7  to  0  inch  layer  used  for  curbing  and  steps  or  sills. 

7  to  9  inch  layer  used  for  curbing  and  steps  or  sills. 
1  foot  of  soft  blue  clay,  locally  known  as  soapstone. 

14  inches. 

These  layers  though  thicker  are 

never  quarried. 


^ 


22  inches,  capping  into 
3  layers 

3  feet  6  inches   of  thin   layers  of   soft   limestone, 
quarried. 


not 


ClinUm 
Limestone 


■{ 


3  feet  8  inches  of  limestone,  salmon  brown  above,  reddish 
below. 


Top  of       f 

Lower       . 

Silurian 

Rock, 


4  feet  of  soft  blue  clayey  material,  with  a  hard,  6  inch 
layer,  6  inches  below  the  Clinton. 


226.  A.  W.  Cloud's  Quarry. — Located  about  half  a  mile  northwest 
of  Manly^s  quarry,  at  the  head  waters  of  Little  Sain's  Creek,  just  east 
of  the  township  line.  The  following  detailed  section  describes  the 
rocks  in  descending  order: 

Stripping,  |  4  feet  of  clay  and  rock. 

r  7  inches  for  street  crossings,  foundation  footings  and  guV 
ters. 


\  Not  useful  except  for  crushed  stone. 


Laurel 
lAmedone. 


2  inches.       ] 

6  inches. 

3  inches. 

3  inches.        ! 
3Vii  inches.    J 

2\i2  inches  of  chert. 

4  Inches,  for  flagging  and  street  crossings. 

2Vj  inches.  )  Sometimes  grown  together,  used 

2^2  in(rhes,  cherty.      j      for  street  crossings. 

3Vij  inches,  cherty.      1  Sometimes  holding  together,  used 

4Mj  inches.  j      for  street  crossings. 

4%  to  5  inches,  for  crossings  and  gutters. 

5  inches  with  chert.  )  Sometimes  holding  together,  used  for 

7  inches.  j      foundations  for  heavy  buildings. 
2  Inches  of  chert. 

4  inches,  street  crossings  and  gutters. 


5  inches,  street  crossings  and  gutter 


Too  hard  for 
curbing. 


4  inches,  street  crossings  and  gutters. 

5  inches.       |   Often  holding  together;    spotted  calf;  used 
5  inches.        ]       for  2  crossing  stones  or  1  foundation  stone. 
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lAurd 
lAmesUmey 
Chntintted. 


I 


(hgood  Beds  i 


5  inches;  first  cut  ledge,  for  curbing. 

3  inches;  ragged  layer,  for  gutter  stone. 

4  inches.       ^  Often  holding  together,  used  for  steps,  water 

6  inches.       j      tables,  building  stone  and  heavy  curbing. 
2  inches,  for  grave  covers  and  light  flagging. 

6  inches,  for  curbing  and  gutter. 

8  inches.       ^^^  Often  holding  together, 

4  inches.       j       used  for  curbing. 

5  inches,  for  curbing. 
1  foot  of  soft  blue  clay,  locally  known  as  soapstone. 


}" 


Underground 
courses. 


tf 


The  Lower  Quarry  or  the  rest  of  the  Osgood  stone  bed  is  exposed 
farther  down  stream. 

227.  A.  W.  Cloud^s  Old  Quarry. — Directly  north  of  the  quarry  last 
described,  across  a  low  ridge,  is  another  quarry,  also  worked  by  A.  W. 
Cloud,  but  only  to  a  small  extent.  It  is  situated  at  the  head  of  a 
northern  branch  of  Little  Sain's  Creek.  The  quarry  is  opened  in  the 
Laurel  limestone. 

228.  D.  L.  Secrist's  Quarry. — A  short  distance  east  of  the  last 
quarry  is  one  of  Secrist^s  quarries.  The  Laurel  stone  here  exposed  is 
more  brown  than  usual.    The  following  section  is  here  exposed: 

Stripping,  |  4  feet 

2  inches  of  chert. 

3  inches. 

4  inches. 

5  inches. 
3%  inches. 
3^  inches. 

3  inches. 

4  inches. 
3  inches. 


Laurel 
LimesUme. 


For  flagging. 


J 


Flagging. 


} 


J 


Used  for  high- 
est grade 
curbing. 


Osgood  Beds 


Clinton 
UmesUme. 


\ 


6  inches;  spotted  calf  layer.    Street  crossings. 
2%  inches.  ^ 

2%  inches;  ragged  layer,     j 
8  to  10  inch;  for  stairs;  sometimes  split- 
ting up  into  6  and  4  inch  layers, 
then  used  for  curbing. 
3%  inches. 

4  inches;  bottom  ledge. 
4  inches. 
6  inches. 
5%  to  6  inches. 
Soft  blue  clay,  not  measured. 

Lower  Quarry  or  the  rest  of  the  Osgood  beds;  not  meas- 
ured, but  about  6.5  thicls. 

30  to  36  inches  thicls. 


1 


Underground  coui-ses,  used  for  lower 
grade  curbing. 
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The  Clinton  is  not  well  exposed;  it  occurs  in  the  bed  of  the  stream 
about  100  feet  west  of  the  quarry.  The  fossils  were  Clathropora  fron- 
do9a  and  HatysUes  catennlatus. 

229.  About  a  quarter  of  a  mile  down  stream^  on  the  southern  aide 
of  the  stream^  the  Clinton  is  40  inches  thick. 

230.  D.  L.  Secrisfs  Quarry. — About  two  and  one-half  miles 
southwest  of  Laurel,  the  Little  Sain's  Creek  road  forks;  a  short  dis- 
tance east  of  the  fork  is  a  stone  schoolhouse.  From  this  point  a  road 
leads  up  to  a  quarry  on  the  very  summit  of  the  ridge  north  of  the 
creek.  This  is  another  of  D.  L.  Secrist's  quarries.  The  following  is 
a  section  of  the  rock  here  exposed: 


Stripping.  \  7  to  10  feet. 


Laurel 
Limestone, 


G  inch  layer,  brown. 

6  inch  layer,  brown. 

3  inches  of  chert. 

3  inches  of  chert. 

8  inches,  gutter  culvert  covering  stone. 

6  inches,  with  a  little  chert;  gutter  and  street  crossing 
stone. 

7  Inches;  spotted  calf  layer;  with  a  little  chert 
5%  inches;  curbing. 

3  inch  flag. 
6  inch  curbing. 

4  inch  curbing. 
2  inch  flagging. 

5  inch  curbing. 
5  inch  curbing. 

I    8  inch  curbing. 
[  6  inch  curbing. 
r  7  inch  curbing. 
I   20  Inches  of  soft  blue  clay. 
Osgood  Beds  ^    Lower  Quarry  or  the  rest  of  the  Osgood  beds;  4  feet  6 
'  inches,  total. 


} 
j 


Often  together,  requiring  capping. 


The  "Underground"  layers. 


CUnton 
lAmenUme 


•  }'' 


inches  of  salmon  brown  stone. 


Q.       DRY    BRANCH. 

231.  Dr}'  Branch  Quarry. — Located  south  of  the  road  two  miles 
northwest  of  Laurel.  *  The  Clinton  is  here  11  inches  thick.  It  is 
bluish  in  color,  with  salmon-brown  crinoidal  spots  intermingled,  vary- 
ing in  places  to  a  general  salmon-brown  tinge,  not  as  marked,  how- 
ever, as  in  the  case  of  the  more  southern  exposures.  In  places  it  has 
a  light-red  tinge  spotted  with  salmon-brown  specks.    The  fossils  are: 
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Orthis  eaUigrammay  the  form  found  at  Hanover;  Orthis  eleganiula,  Paehy- 
dieiya  bifureatay  P.  cbem,  P.  turgida,  Rhinopora  vernicosa,  Hdiolites  sub- 
tubulatuSy  FavasUes  favomSy  F,  niagarensis,  Halyiiies  ccUenulatuSj  CyaOwpkr^- 
lum  cdator  var.  daytonense,  and  a  large  specimen  of  PtychophyUum  ipomea. 

Overlying  the  Clinton  are  five  feet  six  inches  of  the  Lower  Quarry 
or  Osgood  rock.  It  consists  mostly  of  thin  layers  of  drab  or  light- 
brawn  limestone^  traversed  by  many  vertical  seams,  so  that  it  is  not 
quarried.  The  lowest  layer  is  quite  hard^  lies  directly  on  the  Clinton, 
and  resembles  the  basal  Niagara  of  more  southern  sections.  The 
Laurel  bed  consists  of  bluish  Umestone.  The  first  marked  chert  layer 
occurs  five  and  one-half  feet  above  the  base  of  the  Laurel  bed;  it  is  the 
spotted  calf  of  this  region.  The  layers  below  this  chert  bed  are  the 
layers  of  Laurel  rock  chiefly  quarried.  Above  the  spotted  calf  layer 
the  Laurel  section  contains  chert  layers  at  distances  of  six  to  ten 
inches  apart,  for  a  thickness  of  about  five  feet. 

Below  the  Clinton  is  a  bed  of  blue  clay  tw^ity  inches  thick.  Be- 
neath is  a  four-inch  layer  of  limestone;  its  color  is  blue,  varying 
towards  brown;  sometimes  it  has  a  salmon-brown  color,  which  is  con- 
fusingly Like  the  Clinton  in  lithological  appearance,  although  con- 
taining the  usual  Lower  Silurian  fossils:  RafotesquiiM  aliernata,  and 
Orthis  (Hebertella)  oceidentalw.  Below  this  are  six  feet  of  soft  blue 
clay,  with  some  thin  limestone  layers,  twenty  feet  of  blue  limestone, 
with  many  fossils  and  interbedded  with  clay  layers,  and  four  feet  of 
blue  clayey  shale. 

232.  Reiboldt's  Cave  or  Falls.— Half  a  mile  south  of  the  Dry 
Branch  quarry,  on  the  west  side  of  the  branch,  a  side  stream  enters 
from  the  Beiboldt  farm.  A  short  distance  up  this  stream  is  a  fall 
formed  by  the  projecting  Clinton  rock;  the  Lower  Silurian  clayey 
rock  immediately  below  has  been  washed  away  so  as  to  leave  quite  a 
cave  beneath  the  Clinton,  whence  the  name.  The  Clinton  is  seipen 
feet  two  inches  thick;  its  color  is  salmon-brown  above  and  light  red  or 
pink  below.  About  one  foot  of  soft  blue  clay  overlies  the  ClintoiL 
The  drab  ba^al  Niagara  immediately  above  forms  the  base  of  the 
Lower  Quarry  rock  of  this  region. 

Below  the  Clinton  are  five  feet  of  Lower  Silurian  blue  clay;  eight 
feet  of  fossiliferous  limestone,  two  feet  of  blue  clay,  four  feet  of  fos- 
siliferous  limestone,  and  two  feet  of  blue  clay,  perhups  only  in  small 
part  exposed. 

Haiyntes  catemdaim   was  found  in  the  Clinton. 
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R.     BIG  sain's  creek  and  branches. 

233.  John  Deis'  Locality. — Half  a  mile  southwest  of  Reiboldt's 
Cave  is  the  house  of  John  Deis.  Northwest  of  the  house,  immediately 
west  of  the  road,  the  Clinton  is  32  inches  thick;  its  color  is  reddish  or 
pink,  not  salmon-brown.  It  contains  Favositen  magarensis^  F.  veimduSf 
and  Gyathophyllum  daytoneme.  Below  the  Clinton  are  four  inches  of 
Lower  Silurian  blue  limestone,  with  Ortim  (HeberteUa)  occidenialis. 

A  short  distance  northwestward  a  small  stream  exposes  the  Clinton 
again;  it  is  here  only  22  inches  thick. 

234.  Inmiediately  south  of  the  house  only  12  to  16  inches  of  the 
Clinton  are  exposed,  althouirh  the  total  thickness  of  the  Clinton  at 
this  point  may  be  somewhat  greater. 

235.  John  Bower  Locality. — The  stream  west  of  Deis'  house  flows 
southward  and  empties  into  Big  Sain's  Creek.  Half  a  mile  up  the 
creek,  a  short  distance  below  John  Bower's  house,  on  the  north  side 
of  the  creek,  near  the  head  of  a  gully,  is  an  exposure  of  the  Clinton, 
four  feet  four  inches  thick.  Its  color  is  between  salmon  brown  and 
reddish,  and  it  is  strongly  crinoidal. 

A  hundred  feet  farther  southward  the  Clinton  is  only  three  feet 
thick.  The  upper  ten  inches  are  of  a  good  salmon-brown  color;  the 
middle  and  lower  parts  are  fine-grained,  not  crinoidal;  the  color  is 
reddish  brown;  characteristic  Clinton  fossils  are  common. 

236.  Daly  Adams'  Quarry. — Two  miles  up  the  creek,  about  four 
miles  west  of  Laurel,  on  the  north  side  of  the  creek,  just  before  reach- 
ing the  next  north  and  south  road,  is  the  quarry  of  Daly  Adams.  The 
Clinton  is  here  four  feet  four  inches  thick;  its  color  is  salmon  brown. 
The  Lower  Quarry  or  Osgood  rock  is  ten  feet  six  inches  thick,  and  is 
composed  of  thick  layers,  which  are  not  quarried.  At  least  four  feet 
of  the  Laurel  bed  are  quarried. 

The  upper  part  of  the  Lower  Silurian  is  formed  by  quite  solid  argil- 
laceous rock,  about  two  feet  thick,  underlaid  by  about  twelve  feet  of 
blue  shaly  clay,  and  this  in  turn  by  several  feet  of  hard  but  thin 
argillaceous  limestone. 

237.  Half  a  mile  farther  up  stream,  just  south  of  the  county  line, 
on  the  east  side  of  the  creek,  the  Clinton  is  52  inches  thick.  Its 
color  is  reddish  brown;  it  is  a  siliceous  limestone,  quite  different  from 
the  Clinton  most  typical  of  the  Laurel  region.  Below  the  Clinton  are 
four  feet  of  hard  blue  clay.  . 
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Fayette  CJounty. 
S.    southern  part  of  the  county. 

238.  Big  Sain's  Creek  Locality. — About  five  miles  northwest  of 
Laurel,  in  Franklin  County,  the  road  reaches  Big  Saints  Creek,  a  short 
distance  south  of  the  county  line.  At  this  point  the  road  turns  north- 
ward and  skirts  the  eastern  bank  of  the  creek  for  half  a  mile  north- 
ward. Exposures  of  the  Clinton  are  rather  common  as  far  north  as 
the  church.  It  is  34  inches  thick  and  has  a  reddish  color.  It  is  fine- 
grained where  siliceous,  and  coarsely  crinoidal  where  distinctly  red 
and  not  sihceous.  Lithologically  the  Huston  quarry  Clinton  is  inter- 
mediate between  this  rock  and  the  Clinton  as  exposed  southwest  and 
west  of  Laurel.  At  the  present  locality  the  Clinton  includes  pebbles, 
lenses  and  layers  of  a  bluish,  more  fine-grained  rock.  The  pebbles  are 
therefore  derived  from  rock  of  Clinton  age. 

239.  J.  N.  Huston's  Quarry. — About  two  miles  northwest  of  Lau- 
rel, in  Franklin  County,  the  road  crosses  Dry  Branch;  from  this  point 
a  road  passes  northward  into  Fayette  County.  A  quarter  of  a  mile 
north  of  the  county  line,  where  the  road  begins  to  descend  the  hill, 
a  quarry  is  seen  in  the  fields  west  of  the  road,  quite  a  distance  from 
the  same.  The  Laurel  formation  is  here  quarried.  The  Clinton  is 
exposed  at  the  lower  end  of  the  quarry,  in  the  former  bed  of  a  small 
stream.  It  is  four  feet  six  inches  thick;  its  color  is  intermediate  be- 
tween salmon  brown  and  a  bluish-brown  color,  specked  with  small 
reddish-brown  spots. 

About  a  mile  north  of  Locality  238,  just  east  of  the  township  line, 
on  the  road  going  northeastward  along  the  little  creek  is  Thomas's 
quarry,  the  last  quarry  opened  in  the  Laurel  limestone  within  reason- 
able distance  of  the  Laurel  area. 

T.       FAY  BITE   TO   COLUMBIA    AND   NORTHW^ARD. 

240.  Two  miles  southeast  of  Fayette,  along  the  northern  side  of 
the  creek,  about  twelve  inches  of  pinkish  Clinton  are  exposed.  The 
total  thickness  may  be  considerably  greater. 

241.  A  mile  northeastward  and  over  two  miles  directly  eastward  of 
Fayette  a  better  exposure  is  seen.  The  top  of  the  Lower  Silurian  is 
composed  of  blue  shaly  clay,  and  at  least  nine  feet  are  exposed  above 
the  bed  of  the  creek.  The  solid  Clinton  limestone  is  20  inches  thick. 
Its  color  is  chiefly  reddish,  but  salmon-colored  tinges  are  recognized 
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here  and  there.  Near  the  top  it  contains  a  few  streaks  of  bluish  clay. 
Directly  over  the  more  solid  Clinton  is  found  an  alternating  series 
of  thin  limestone  and  blue  clay  layers  having  a  total  thickness  of  18 
inches.  Althou^  quite  unlike  th«  usual  appearance  of  the  Clinton 
elsewhere,  these  layers  are  undoubtedly  to  be  classed  with  the  Clinton^ 
and  sruggest  that  its  total  thickness  is  here  about  three  feet.  At  Lo- 
cality 340  these  upper  layers  of  the  Clinton  were  probably  alio  prea* 
ent,  but  were  not  seen. 

243.  A  mile  and  a  half  north  of  Columbia,  Lower  Silurian  frag- 
ments occurred  in  the  ^avel  of  the  creek  bottom. 

242.  A  mile  up  stream  from  Locality  243  the  lower  Laurel  lime- 
stone is  exposed.  The  limestone  layers  are  here  quite  thin,  similBr 
to  ttiose  at  Longwood.  The  Clinton  level  must  lie  somewhere  betweeA^ 
tocalities  242  and  243. 

U.      TICnilTY    OF    LONeWOOD. 

244.  Three  miles  directly  north  of  Columbia  is  found  the  lower 
portion  of  the  creek  which  causes  the  exposures  near  Longwood. 
Lower  Silurian  strata  could  be  detected  even  in  the  highest  exposures 
on  the  hillsides  south  of  the  creek. 

245.  At  Ochiltree's  quarry,  over  a  mile  south  of  Longwood,  on  the 
road  west  of  the  creek,  the  Clinton  can  not  be  readily  distinguidied* 
from  the  associated  rocks,  although  its  general  position  can  be  readily 
determined.  The  thickness  of  the  Clinton  has  been  recently  deter- 
mined  with  considerable  exactness  at  the  T^ng,.ood  quarries;  and  no- 
doubt  it  is  practically  the  same  at  Ochiltree's  quarry. 

The  Laurel  limestone  is  quarried  here  at  present  to  a  moderate  ex- 
tent, but  more  than  at  all  the  quaxries  at  Longwood. 

246.  Ball's  Quarry. — At  Longwood,  five  and  a  hall  miles  west  of 
Connersville,  is  Ball's  quarry,  located  a  quarter  of  a  mile  below  the 
railroad  crossing,  on  the  eastern  side  of  the  stream,  at  the  head  of  a 
short  gully.  The  Clinton  is  here  four  feet  thick;  its  color  is  reddish 
brown;  the  stone  is  rather  fine-grained  for  Clinton  rock,  and  is  a  quite 
siliceous  limestone.  It  is  very  difficult  to  distinguish  in  some  places 
from  the  immediately  overlying  Niagara  limestone.  The  fossils  rec- 
ognized are:  Orthis  flc^UiteSf  Lepiana  rhmnbardalis,  an  obese  form 
of  Atry])a  margincdis,  Phylhporma  angnhta,  Piidtydictfja  nirfw, 
Rktnopora  vemteoMy  Hdialiies  subtnbuhUus,  StrratofKrra  fiexuom  and 
HtdyBT^s  cxttemdeUiw,  Immediately  above  the  Clinton,  at  the  quarry, 
is  found  a  six-inch  bed  of  soft  blue  clay;  this  bed  is  not  seen  at  some 
of  the  exposures  farther  north.  Above  the  day  are  six  feet  of  brown- 
ish limestone  which  are  not  quarried.     This  represents  the  Osgeod' 
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feed  of  Ripley  County,  or  the  Lower  Quarry  rock  of  the  Laurel  region. 
The  lower  layers  of  this  bed  are  rather  thick,  but  they  are  traversed 
by  numerous  seams  which  destroy  their  value  as  a  quarry  rock.  The 
upper  layers  are  thinner,  not  exceeding  four  inches  in  thickness;  but 
they  are  also  discarded  by  the  quarrymen.  The  fossils  seen  came  from 
the'  lower  layers  of  the  Osgood  bed,  and  consisted  of  a  species  of 
Orihoeercti  and  Atrypa  reticularis. 

The  layers  which  are  quarried  are  assigned. to  the  Laurel  horizon. 
Measuring  from  the  lower  layers  upward,  the  following  courses  are 
found  (all  the  measurements  are  in  inches):  Four,  two,  poor;  four, 
one,  one  and  one-half,  two  and  one-half,  three,  two  and  one-half,  one, 
•poor;  three,  one  and  one-half,  two  and  one-half;  four  inches  of  lime- 
stone, including  numerous  chert  nodules,  probably  the  equivalent  of 
ihe  spotted  calf  layer  of  the  Laurel  section;  two  and  one-half,  poor; 
two,  poor;  one  and  one-half,  one  and  one-half,  one  and  one-half,  one 
and  one-half,  one,  one  and  one-half,  one;  four  inches  of  cherty  lime- 
stone, one  and  one-half,  three  inches.  It  will  be  noticed  that  most  of 
ihe  layers  are  very  thin.  The  surface  is  very  uneven,  and  evidently 
was  formed  in  rippling  water.  The  rock  is  suitable  chiefly  for  flagging 
and  rubble.  Some  flags  of  considerable  dimensions  have  been  removed 
from  the  quarry. 

Below  the  Clinton  are  the  upper  layers  of  the  Lower  Silurian.  In 
•descending  order  the  following  is  the  section  exposed:  Forty-five 
inches  of  blue  argillaceous  rock,  softemng  to  blue  clay,  with  a  four- 
inch  layer  of  hard  rock  near  the  middle;  five  inches  of  blue  limestone 
weathered  to  rusty  brown;  24  inches  unknown;  28  inches  of  limestone 
and  argillaceous  rock  interbedded;  six  inches  of  blue  argillaceous  rock 
with  worm  borings;  10  inches  of  bluish-brown  limestone;  44  inches 
of  hard  blue  clay,  breaking  up  in  irregular  masses;  60  inches  of  rock, 
more  like  brown  argillaceous  rock  above,  but  a  hard  limestone  below; 
five  inches  of  hard  reddish-brown  limestone,  with  abundant  chert 
material  included;  43  inches  of  argillaceous  and  siliceous  limestone, 
of  brown  color. 

247.  On  a  former  visit  to  this  region,  one  of  the  more  northern 
openings  along  the  eastern  side  of  the  stream  was  better  exposed;  the 
rock  mo«?t  quarried  was  evidently  that  part  of  the  Laurel  bed  below  the 
spotted  calf.  It  is  there  accredited  as  being  four  feet  thick  and  prob- 
ably included  a  part  here  included  in  the  Lower  Quarry  rock.  The 
spotted  calf  chert  bed  was  two  inches  thick;  above  this  lay  15  inches 
of  good  flagging  stone,  three  of  chert,  13  of  rock,  one  of  chert,  and  12 
of  rock;  followed  by  a  mass  of  loose  chert,  evidently  the  accumula- 
tion of  several  layers,  the  intermediate  limestones  having  been  disin- 
tegrated. 
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Office  of  the  Natural  Gas  Supervisor,  ) 
KoKOMO,  Ind.,  Jed.  26,  1898.      J 

Prof.  W.  S.  Blatchley, 

State  OeobgUt: 

Sir — I  transmit  herewith  to  you  my  third  aimiial  report.  It  is 
made  in  obedience  to  section  7,504  of  the  Revised  Statutes  of  the 
State  of  Indiana,  and  is  for  the  year  ending  December  31,  1897.  It 
is  the  sixth  annual  report  from  this  department. 

It  is  due  for  me  to  say  at  this  time  that  during  the  past  year  I 
have  had  frequent  occasion  to  ask  your  aid  and  counsel,  and  for  the 
same  I  beg  to  tender  my  grateful  acknowledgment. 

Yours  respectfully, 
J.  C.  LEACH, 
State  Nattiral  Gas  Supervisor. 


17— Geol. 


260  Report  of  State  Geologist. 

differently  in  the  various  localities  of  the  gas  field;  sometimes 
successfully  and  sometimes  not.  A  careful  study  of  these  questions 
and  prompt  action  always  does  some  good,  and  frequently  prolongs 
the  life  of  the  well  for  many  months,  or  even  years.  Being  guided 
by  observation  in  the  field  and  experience,  I  have  tried  to  make  this 
report  along  the  lines  indicated  above  as  practical  as  possible,  endeav- 
oring to  answer  those  questions  most  frequently  asked,  and  to  give 
such  advice  and  such  recommendations  as  will,  in  my  judgment,  do 
most  to  preserve  the  present  supply  of  this  valuable  fuel.  The  chap- 
ters on  the  "Condition  of  the  Field,"  found  in  the  successive  annual 
reports  from  this  department,  are  a  history  of  the  field  from  its  begin- 
ning, and  for  the  reason,  with  others  stated  above,  that  a  majority  of 
the  people  interested  in  the  natural  gas  indystry  care  more  for  present 
condition  than  "theories,"  first  consideration  is  given  to  the  former  in 
this  report. 

MAP  OF  THE  (iAS  FIELD. 

The  map  of  the  Indiana  Natural  Gas  Field  accompanying  this 
report  will,  it  is  thought,  be  a  valuable  aid  to  those  who  are  studying 
the  field.  The  original  gas  area  is  shown,  and  by  the  pipe  lines  and 
wells  both  the  developed  and  undeveloped  territory  can  be  located. 
Owing  to  the  limited  space  only  about  l?  per  cent,  of  the  wells  are 
marked.  The  principal  pipe  lines,  not  service  lines,  are  located.  The 
general  direction  of  the  pipe  lines  are  given,  the  frequent  angles  found 
in  some  being  omitted.  The  location  of  tributary  pipe  lines  are  not 
shown. 

OIL  FIELD. 

The  oil  industry  has  been  very  active  during  the  past  year,  and 
while  a  report  on  this  subject  is  not  included  in  the  duties  of  this 
department,  because  of  its  close  relation  to  the  gas  industry  in  some 
sections  of  the  field,  the  location  of  oil  territory  is  shown  on  the  map, 
and  reference  is  made  to  the  subiect  in  its  appropriate  connection. 

STATISTICAL  INFORMATION. 

The  statistical  information  specified  by  the  law  authorizing  reports 
from  this  department,  has  been  very  fully  given  in  former  reports,  and 
in  the  reports  of  the  State  Geologist  and  Bureau  of  Statistics.  They 
are  not  repeated  here. 
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THE  INDIANA  NATURAL  GAS  FIELD. 


A  Brief  Reference  to  Its  History  and  Development,  and  Its 

Present  Condition. 

Natural  gas  was  found  in  Trenton  limestone,  near  Portland,  Indi- 
ana, March  14,  1886.  This  was  the  beginning  of  an  era  of  explora- 
tion, the  most  important  result  of  which  was  the  location  of  the 
Indiana  natural  gas  field.  The  first  well  was  small  compared  with 
the  average  since  drilled  in  this  field.  The  eastern  edge  only  of  the 
gas  rock  had  been  penetrated.  The  second  well  was  drilled  at  Eaton, 
Delaware  County,  the  following  September,  and  the  third  at  Kokomo, 
Howard  County,  in  October  of  the  same  year.  Though  the  well  at 
Kokomo  was  as  near  the  western  edge  of  the  field  as  was  the  well  at 
Portland  the  eastern  edge,  it  was  much  more  productive,  discharging 
at  least  3,000,000  cubic  feet  of  gas  daily  for  four  years.  This  well, 
with  others  in  that  territory,  succumbed  to  the  invasion  of  the  salt 
water  before  the  rock  pressure  of  the  field  showed  a  material  decrease.' 
The  well  at  Eaton  produced  more  gas  daily  and  for  a  longer  period 
than  either  of  the  above  wells.  Kokomo  is  sixty-two  miles  west  of 
Portland.  Eaton  is  eight  miles  south  of  a  straight  line  connecting 
Portland  and  Kokomo.  The  drilling  of  numerous  wells  between 
these  two  points  soon  demonstrated  that  the  territory  intervening  was 
gas-producing.  Incited  by  the  nearly  universal  success  of  the  drill  in 
this  region,  companies  were  organized  in  almost  every  county  in  the 
State,  and  the  drill  started  on  its  mission  of  exploration. 

At  that  time  but  little  was  known  of  the  formation  in  which  the 
gas  is  stored,  nor  was  more  known  of  the  origin  of  this  hydrocarbon. 
The  relation  that  the  textural  and  structural  conditions  of  a  rock,  in 
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which  the  lighter  hydrocarbons  are  stored,  bears  to  the  production  of 
the  same  had  not  been  considered  by  the  local  geologists.  The  great 
value  of  natural  gas  as  a  heat-producing  power  and  the  fact  that  the 
first  wells  indicated  a  very  large  if  not  an  inexhaustible  supply  of  it, 
were  incentives  sufficient  to  develop  the  field,  and  finally  to  locate  its 
boundaries.  However  convenient  and  valuable  the  new  fuel  was 
thought  to  be,  but  few,  if  any,  imagined  the  great  change  to  be 
wrought  in  this  section  of  the  State  within  the  next  decade  on  its 
account. 

Natural  gas  had  been  found  in  Trenton  limestone,  a  universal  for- 
mation in  this  State.  Was  it  a  universal  gas-producing  rock?  If  not, 
why  not?  Answers  to  these  questions  were  reserv^ed  for  the  future. 
All  theories  had  to  conform  to  the  story  of  the  drill. 

The  Trenton  limestone  in  this  State  is  a  reservoir  for  natural  gas 
over  a  limited  area  only.  From  Portland  west  to  Kokomo;  from 
Qreensburg,  Decatur  County,  north  to  LaFontaine,  Wabash  County, 
an  area  of  about  2,500  square  miles.  It  must  not  be  understood  that 
this  entire  area  is  gas-producing  at  present,  for  nearly,  if  not  quite, 
one-half  of  it  has  been  practically  abandoned;  has  been  overrun  with 
salt  water.  Outside  of  the  original  gas  area  the  Trenton  limestone  is, 
with  a  few  exceptions,  barren,  while  within,  with  similar  exceptions, 
it  is  the  most  productive  gas  rock  in  the  United  States. 

As  would  be  expected,  there  were  many  failures  in  the  search  for 
gas  in  the  State  of  Indiana  and  an  immense,  expenditure  of  money, 
but  the  "gas  belt''  was  located  and  in  addition  the  large  number  of 
deep  wells  drilled  in  the  various  sections  of  the  State  revealed  the 
character  and  condition  of  the  underlying  strata;  increased  the  knowl- 
edge of  geology  of  the  State  and  the  popular  respect  for  the  same. 

Now  that  it  was  possible  to  obtain  definite  knowledge  of  the  geolog- 
ical structure  of  the  State,  scientists  soon  began  to  investigate  the 
conditions  that  controlled  the  origin,  accumulation,  etc.,  of  natural 
gas  and  oil,  and  the  result  was  that  reasonable  theories  accounting  for 
the  same  were  presented,  discussed  and  accepted  by  the  leading  geolo- 
gists of  the  country.  Nothing  has  been  added  to  these  conclusions 
recently.  Time  confirms  their  truthfulness.  A  discussion  of  the 
subject,  or  even  a  statement  of  the  commonly  accepted  theories  re- 
garding the  same,  would  simply  be  a  reiteration  of  what  has  been  said 
in  former  reports  from  this  department.  However,  it  may  be  said 
that  the  data  obtained  by  scientific  investigation  or  practical  observa- 
tion did  not  warrant  the  conclusion  that  natural  gas  would  last  for- 
ever, but  quite  the  reverse. 
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The  geologists  of  the  State  were  the  first  to  warn  the  people  of  the 
gas  belt  against  the  vandal-like  waste  that  was  so  often  seen  daring 
the  early  history  of  the  field,  and  I  am  sorry  to  say  can  be  seen  in 
seme  localities  yet.  But  little  attention  was  given  to  the  subject  at 
that  time,  and  the  statements  made  that  the  supply  of  natural  gas  was 
limited,  was  being  diminished  each  day  by  the  amount  of  gas  used  and 
wasted,  were  labeled  as  idle  assertions,  made  in  the  interest  of  gas 
cuinpanies.  The  difference  of  opinion  on  the  subject  is  not  so  marked 
\iv\v  as  it  was  in  the  past,  nor  are  the  commonly  accepted  views  based 
on  theories.  The  evidence  is  present  everywhere  in  the  field  that  the 
supply  of  this  valuable  fuel  is  being  rapidly  exhausted. 

The  people  of  Indiana  knew  of  the  value,  as  a  heating  power,  of 
natural  gas  even  before  they  knew  that  within  the  borders  of  their 
own  State  was  the  largest,  as  well  as  most  productive  gas  area  of  the 
world.  They  knew  of  the  Pennsylvania  and  Ohio  fields.  They  had 
heard  of  the  wonderful  growth  of  Findlay  and  other  towns  in  Ohio; 
liow"  they  had  grown  from  villages  to  cities  in  a  short  time;  how  small 
agricultural  towns  had  been  transformed  into  thriving  manufacturing 
cities.  This  was  the  kind  of  prosperity  the  Indiana  towns  hoped  to 
see.  As  we  shall  see  hereafter  they  began  to  advertise  their  fuel 
resources  and  other  advantages  far  and  wide.  To  many  this  was  not 
ill  \ain.  Small  country  villages  soon  became  prosperous  manufactur- 
ing towns,  with  the  conveniences  of  cities,  and  the  large  cities  can 
boast  of  twice  their  former  population.  The  gas  belt  is  the  manufac- 
turing center  of  the  State.  The  discovery  and  utilization  of  natural 
gas  as  a  fuel  has  caused  this  almost  miraculous  change  within  the  last 
ten  years.  When  the  supply  of  natural  gas  is  exhausted  other  changes 
will  be  necessary.  There  is  little  doubt  but  that,  in  most  instances, 
other  fuels  will  be  successfully  used. 

It  is  certain  that  the  time  will  come  when  the  supply  of  natural  gas 
will  not  be  sufficient  for  manufacturing  purposes,  and  it  is  equally 
true  that  a  large  per  cent,  of  the  factories  in  this  section  located  on 
account  of  its  fuel  privileges.  I  am  glad  to  know  that  the  indications 
are  that  the  gas  belt  will  remain  the  manufacturing  center  of  the 
State  after  the  natural  gas  supply  has  been  exhausted.  A  majority 
of  the  factories  using  gas  are  substantially  built  and  are  doing  a  pros- 
perous business.  They  are  advantageously  located  with  regard  to  the 
great  jobbing  centers  and  transportation  facilities  to  the  same.  Re- 
ferring to  the  condition  of  the  manufacturing  industries  in  the  gas 
field,  I  quote  from  my  last  annual  report:* 


*Tifenty-fir8t  Annual  Report  of  the  Department  of  Geolojcyand  Natural  Resources,  In* 
diana.    1996. 
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"While  a  change  of  fuel  will  be  necessary  in  the  future,  and  no 
person  knows  this  better  than  the  manufacturers,  there  is  no  cause 
for  immediate  alarm.  Manufacturers  know  and  appreciate  the  value 
of  natural  gas,  and  are  providing  for  the  future  as  far  as  possible. 
The  larger  factories,  located  near  cities  where  the  field  shows  signs  of 
exhaustion,  have  pipe  Unes  and  sufficient  territory  to  protect  their 
interests.  Others  located  where  the  consumption  for  other  purpose  is 
light,  are  drawing  from  wells  in  the  vicinity  of  the  factory,  two  hun- 
dred feet  of  pipe  in  some  instances  being  sufficient.  True,  a  majority 
of  the  first  wells  drilled  show  signs  of  exhaustion,  but  in  many  cases 
the  territory  is  only  partially  developed,  and  the  new  wells  are  usually 
productive.  Any  signs  of  a  shortage  in  the  fuel  supply  causes  much 
ani.iety  regarding  its  future  on  the  part  of  the  manufacturers,  and  this 
is  iisually  followed  by  more  care  and  economy  in  its  use. 

"Further  inquiry  shows  that  other  fuels  can  be  used  without  serious 
inconvenience  to  supplement  the  supply  of  gas  where  it  fails  to  come 
to  the  full  requirement  of  the  manufacturing  plants. 

"Of  course,  the  chief  reason  for  the  location  of  factories  in  this 
section  of  the  State  during  the  last  nine  years  are  the  advantages  pos- 
sessed by  this  fuel,  but  evidence  is  present  that  the  proximity  to  the 
markets  of  the  country  and  the  splendid  railroad  facilities  possessed 
were  considered,  and,  while  it  is  true  that  some  manufacturers  who 
have  outlived  a  less  productive  gas  field  are  apprehensive  concerning 
the  future,  they  are  disposed  to  find  another  fuel,  if  it  is  necessary, 
rather  than  a  new  location.  Taking  into  consideration  the  present 
condition  of  the  field,  the  proximity  to  the  Indiana  coal  field  and  its 
railroad  connection  with  the  gas  field,  it  seems  that  a  majority  of  the 
industries  of  the  Indiana  gas  belt  are  permanently  located.^^ 

The  conditions  have  changed  but  little  since  the  above  was  written. 
The  draught  upon  the  field  for  manufacturing  purposes  has  been 
extraordinarily  light  for  the  past  two  years.  A  few  factories  have 
been  compelled  to  change  their  plan  for  fuel  supply,  and  in  a  very 
few  instances,  factories  located  near  the  edge  of  the  field  or  in  locali- 
ties remote  from  pipe  lines,  have  either  changed  to  other  fuel  or  are 
tvf  plementing  their  supply  of  gas  with  wood  or  coal.  It  is  reasonable 
to  suppose  that  this  will  continue  where  necessary  in  the  future.  I 
do  not  know  of  a  single  instance  where  a  factory  has  left  the  gas  belt 
on  account  of  the  fuel  item. 

It  is  in  the  progress  and  present  condition  of  the  natural  gas  indus- 
try that  we  are  most  interested.  We  have  been  enjoying  its  use,  both 
as  a  manufacturing  and  domestic  fuel,  since  1886.  In  the  light  of 
the  past  history  of  the  field  and  its  present  condition,  how  long  will 
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it  continue?  Is  this  gaseous  fuel  being  generated  as  we  use  it,  or  is 
there  a  fixed  stock,  upon  which  we  are  drawing?  I  will  leave  the  first 
question  until  the  condition  of  the  field  is  given.  The  other  question 
need  hardly  be  mentioned  at  this  late  day.  While  it  is  probably  true 
that  natural  gas  is  being  generated  daily,  and  will  so  continue  as  long 
as  material  out  of  which  it  may  be,  is  in  the  eari;h^8  crust,  it  is  equally 
true  that  the  amount  generated  daily  is  not  more  than  a  small  per- 
cent, of  the  amount  wasted  under  ordinary  conditions.  Practically 
the  stock  of  natural  gas  is  complete,  and  every  cubic  foot  either  con- 
sumed or  wasted,  reduces  the  supply  by  that  amount,  and  brings  us 
that  much  nearer  to  the  time  when  the  supply  will  cease  to  honor  the 
draught  that  is  being  made  upon  it  from  dav  to  day. 

When  the  gas  field  was  located  and  the  boundary  of  the  gas-pro- 
ducing area  established,  it  was  not  known  that  the  Trenton  limestone 
was  a  productive  rock  over  the  entire  field,  until  wells  were  drilled  in 
every  town  and  hamlet  and  every  township  over  the  entire  area.  The 
wells  drilled  for  exploring  purposes  were  quite  sufficient  to  supply  the 
domestic  consumption  the  first  year  of  the  history  of  the  field. 

At  first  but  few  people  knew  how  to  control  or  use  the  new  fuel. 
From  the  larger  cities  and  towns  committees  were  sent  to  the  older 
fields  to  investigate  safety  appliances  and  methods  of  consumption. 

Gas  companies  in  the  smaller  towns  and  country  took  advantage  ot 
the  information  thus  obtained,  and  it  was  a  very  short  time  after  the 
discovery  of  gas  until  it  was  possible  for  every  resident  within  the 
confines  of  the  field  to  use  gas  for  fuel  and  light.  While,  as  I  have 
said,  the  people  in  the  gas  belt  soon  became  acquainted  with  methods 
of  consumption,  I  am  sorry  to  say  that  but  few  have  learned  how  to 
use  this  fuel  as  economically  as  its  value  warrants,  nor  is  it  probable 
that  much  attention  will  ever  be  given  to  this  very  important  phase 
of  the  subject  as  long  as  gas  is  sold  by  the  "contract  system.'^ 

Doubtless  natural  gas  is  most  valuable  as  a  domestic  fuel,  yet  this 
fact  does  not  attract  from  its  value  as  a  manufacturing  fuel,  as  a 
heat-producing  power.  Manufacturers  were  not  slow  to  leam  this, 
and  were  soon  investigating  the  new  field.  The  advantages  that  a 
city  and  the  surrounding  country  would  derive  from  large  manufac- 
*turing  industries  were  apparent.  Many  factories  were  anxious  to 
locate  in  the  gas  belt,  and  to  secure  these  a  sharp  competition  arose 
between  the  cities  and  towns  seeking  to  locate  them.  Most  of  the 
towns  offered  subsidies  in  the  shape  of  land,  free  fuel  or  cash  sub- 
scriptions. While  inducements  in  the  way  of  cash  to  cover  the  ex- 
pense of  moving  a  manufacturing  plant,  or  land  for  building  purposes 
may  be  proper,  nothing  can  be  said  in  favor  of  giving  "free  gas,"  as 
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was  done  in  mauv  instances.  The  result  is  invariably  a  lack  of  busi- 
ness-like  economy  in  its  use.  I  am  confident  that  if  free  <:as  had 
never  }>een  included  in  the  subsidies  offered  manufacturing  establish- 
ments, and  if  they  had  been  compelled  to  pay  a  reasonable  price  for 
their  fuel,  that  its  value  would  have  i)een  appreciated  more  highly, 
and  as  a  consequence  an  economy  commensurate  with  this  would  have 
been  practiced.  '*Free  fuel"  has  been  used  too  freely  in  most  in- 
stances for  the  highest  good  of  the  natural  ^as  industry. 

NATURAL  GAS  AND  OIL. 

Natural  gas  and  oil  are  usually  referred  to  as  associated  products  of 
the  earth's  crust.  They  unquestionably  have  the  same  general  his- 
tory, and  the  fact  that  their  origin  and  the  conditions  under  which 
they  are  stored  are  practically  the  same,  are  sufficient  reasons  for  this. 
Then,  with  all  the  facts  in  mind  regarding  the  origin  and  nature  of 
these  hvdrocarbons,  it  is  not  unreasonable  to  search  for  both  in  the 
same  locality,  though  the  idea  that  "oil  follows  gas,"  as  is  so  fre- 
quently stated,  is  erroneous.  That  has  not  been  the  history  of  gas 
and  oil  fields  in  other  States,  nor  has  it  been  found  true  in  this  State. 
Reference  will  be  made  to  this  subject  in  another  section  of  this 
report,  and  it  is  only  mentioned  here  incidentally  to  show  the  appar- 
ent reason  for  the  presence  in  this  field  of  oil  operators  soon  after  its 
discovery. 

It  was  not  long  after  it  liecame  known. that  Indiana  contained  a 
large  and  productive  gas  field  until  large  tracts  of  land  were  leased 
for  both  gas  and  oil,  and  a  few  test  wells  drilled.  So  far  as  I  know 
nothing  was  found  to  encourage  further  development  for  oil.  The 
territory  leased  was  in  the  heart  of  a  productive  gas  field,  and  it  seems 
true  that  it  was  with  these  oil  operators  in  possession  of  large  tracts 
of  gas  territory,  that  the  pipe-lino  idea  in  this  State  originnted.  The 
organization  of  a  company  to  construct  a  pipe  line  from  the  Indiana 
gas  field  to  Chicago  stimulated  the  Indiana  towns  near  tlu*  field  to 
investigate  the  subject.  The  result  is  known.  Indianapolis.  Craw- 
fordsville,  Lebanon,  Frankfort,  Lafayette,  Logansport,  Peru,  Wabash, 
Huntington,  BlufTton,  Ft.  Wayne,  Decatur,  Union  City,  Richmond, 
Connersville,  Shelby ville,  Chicago  and  western  Ohio  are  connected 
with  the  most  productive  portion  of  the  field,  each  by  one  or  more 
pipe  lines.  Prior  to  the  construction  of  these  lines  no  systematic 
drilling  had  been  done.  It  was  not  necessary  for  factories  to  go  out- 
side of  their  own  yard,  or  cities  beyond  their  limits  for  fuel.  A  few 
wells  were  drilled  in  the  country,  and  "farmer  lines"  could  ])e  found 
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along  the  principal  highways.  With  the  pipe  lines  came  a  mora  sys- 
tematic and  complete  development  of  the  territory.  The  various 
lines  entered  the  field  at  the  nearest  point  and  have  been  extending 
toward  the  center  of  the  field  from  year  to  year.  A  uniform  extension 
of  the  principal  pipe  lines  would  find  the  center  of  the  field  between 
Fairmount,  Grant  County,  and  the  northwest  comer  of  Delaware 
County.  With  the  exception  of  the  Indianapolis  lines,  but  slight  ex- 
tensions toward  the  center  of  the  field  have  been  made  this  year. 
Wells  have  been  drilled  mainly  to  supply  lateral  extensions.  An  ex- 
amination of  the  map  accompanying  this  report  will  give  the  reader 
accurate  information  regarding  the  location  of  the  various  pipe  lines, 
pumping  stations,  etc. 

The  territory  occupied  by  the  various  pipe  lines  at  present  is  prac- 
tically "drilled  out.^'  The  drilling  of  any  considerable  number  of 
wells  in  the  future  will  involve  main-line  extensions. 

For  a  number  of  years  cities  were  supplied  with  fuel  for  both 
domestic  and  manufacturing  purposes  from  wells  within  their  corporr 
ate  limits.  While  this  is  true  yet  in  a  few  instances,  it  will  soon  be  a 
thing  of  the  past.  Pipe  lines  are  becoming  a  necessity.  As  a  rule  the 
larger  manufacturing  institutions  maintain  their  own  independent 
pipe  lines,  while  the  smaller  factories  are  supplied  by  gas  companies. 
The  map  indicates  cities  and  towns  in  the  field  that  pipe  gas  for  any 
considerable  distance  for  either  domestic  or  manufacturing  purposes, 
also  those  that  obtain  gas  from  the  immediate  vicinity.  Of  the  larger 
towns,  Elwood,  Alexandria  and  Hartford  City  are  still  depending 
largely  on  the  first  wells  drilled  for  their  fuel  supply.  AVhile  the 
wells  at  these  places  remain  productive,  their  closed  pressure  has 
decreased  uniformly  with  the  field. 

At  present  there  are  about  250  square  miles  of  territory  that  has  not 
been  invaded  by  pipe  lines.  In  this  section,  which  includes  parts  of 
Grant,  Madison  and  Delaware  counties,  enough  wells  have  been  drilled 
to  supply  the  local  consumption  only. 

I  am  often  questioned  as  to  the  miles  of  pipe  line  in  the  State.  If 
by  pipe  line  is  meant  all  gas  pipe,  regardless  of  size,  that  is  used  to 
convey  gas,  then  the  question  becomes  exceedingly  difficult  to  answer. 
If,  however,  by  pipe  line  is  meant  the  larger  lines,  those  usually 
termed  pipe  lines  by  gas  companies,  then  a  fairly  accurate  estimate 
can  be  made.  Taking  into  consideration  all  lines  four  inches  and 
over  in  diameter,  there  are  near  1,300  miles  in  the  State. 

While  all  the  territory  within  the  confines  of  the  natural  gas  field, 
as  shown  on  the  map  accompanpng  this  report,  either  is  at  present  ox 
has  been  gas  producing,  all  parts  are  not  alike  productive.     With  the 


268  Eeport  of  State  Geologist. 

fact  in  mind  that  the  productiveness  of  a  gas  rock  is  governed  entirely 
by  its  structural  and  textural  condition,  the  above  does  not  seem  un- 
natural. If  the  Trenton  limestone  is  very  porous  and  the  gas  passes 
freely  from  the  rock  to  the  well,  thereby  permitting  a  heavy  draught 
without  materially  lowering  the  density  of  the  gas  in  the  rock,  wells 
drilled  in  the  same  will  be  productive,  while  if  there  is  a  lack  of  poros- 
ity in  the  rock,  and  the  gas  passes  through  it  slowly,  the  reverse  will 
be  true. 

The  structural  condition  of  a  gas  rock  may  be  such  that  the  wells 
can  not  withstand  a  heavy  draught,  even  for  a  short  time,  without 
inviting  the  salt  water.  In  some  sections  of  the  field  strong  wells, 
with  a  rock  pressure  of  over  250  pounds,  have  been  overcome  by  this 
agent,  while  in  other  sections  wells  with  less  than  100  pounds  rock 
pressure  continue  serviceable.  Then,  the  number  of  wells  drilled  in 
any  locality  to  supply  a  given  consumption,  is  controlled  largely  by 
natural  conditions.  In  one  section  the  rock  is  very  hard,  the  wells 
are  small  and  a  large  number  are  necessary  to  supply  the  domestic 
consumption.  However,  it  may  be  said  that  wells  of  small  capacity, 
because  of  the  uniform  and  close  texture  of  the  gas  rock  in  a  given 
locality,  maintain  a  higher  rock  pressure  and  are  longer  lived  than 
wells  in  more  porous  rock.  This  can  be  demonstrated  in  the  extreme 
southern  part  of  the  field.  For  a  detailed  account  of  the  conditions 
necessary  for  gas  accumulation,  as  well  as  those  present  in  the  Indiana 
field,  the  reader  is  referred  to  the  Twentieth  Annual  Report  of  the 
Department  of  Geology  and  Natural  Resources  of  Indiana,  1895,  pp. 
383-5.  That  the  conditions  in  the  southern  part  of  the  field  may  be 
understood  the  above  is  briefiy  referred  to  here. 

The  reservoir  in  which  the  supply  of  natural  gas  in  this  State  is 
stored,  is  a  low,  broad  elevation  or  arch,  the  Cincinnati  arch,  that 
crosses  the  eastern  boundary  of  the  State  between  Lawrenceburg  and 
Liberty,  and  extends  in  a  northwestern  direction  across  the  State. 
This  arch  is  found  at  a  depth  of  349  feet  below  the  surface,  158  feet 
above  sea  level,  where  it  enters  the  State,  and  1,300  feet  below  the 
surface  at  Valparaiso,  or  602  feet  below  sea  level.  It  is  found  (it  sea 
level  between  Elwood  and  Kokomo.  The  incline  to  the  northwest  is 
not  uniform  and  the  surface  is  very  uneven  in  some  places,  consisting 
of  numerous  small  ridges  or  folds,  with  occasional  spurs  extending  at 
various  angles  from  the  main  elevation.  The  Cincinnati  arch  acts  as 
a  trap,  in  which  the  gas  in  this  field  accumulates.  It  is  held  in  this 
gas-holder  under  an  enormous  pressure,  due  to  the  weight  of  a  column 
of  water  back  of  it.  The  gas  is  prevented  from  escaping  by  a  covering 
of  Utica  shale,  which  is  impervious  to  water  and  gas,  and  forms  a  per- 
fect cover  for  the  Trenton  limestone.  , 
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''Wherever  the  Trenton  limestone  is  a  gas  or  oil  rock,  it  is  always 
substantially  a  pure  dolomite,  highly  cryst^line  and  of  a  sufficient 
porosity  to  contain  large  quantities  of  these  hydrocarbons.  Its  stor- 
age capacity  is  much  greater  than  that  of  sandstones.  Outside  of  the 
gas  area  the  conditions  are  different.  There  the  limestone  is  nearly 
pure  and  non-porous.  The  dolomitic  change  has  not  taken  place. 
From  the  above  it  is  plain  that  the  porosity  of  the  Trenton  limestone 
is  due  to  its  chemical  composition,  or  at  least  connected  with  it.  In 
the  oil  and  gas  area  this  limestone  has  been  transformed  in  its  upper 
beds;  the  carbonate  of  lime  giving  way  in  part  to  carbonate  of  mag- 
nesia.'^* 

With  what  has  been  said  regarding  the  geological  structure  of  the 
gas  field  and  the  general  limitations  surrounding  the  same  in  mind,  a 
specific  mention  of  the  general  condition  of  the  various  sections  of  the 
field  will  be  better  understood. 


THE  CONDITION  OF  THE  FIELD. 

The  southern  extremity  of  the  Indiana  natural  gas  field  is  in  Deca- 
tur County.  But  little  gas  has  been  found  south  of  Greensburg. 
The  productive  portion  of  the  Trenton  limestone  in  this  county  is 
very  thin,  varying  from  five  to  ten  feet  thick.  It  is  very  hard  and 
lacks  the  porosity  found  in  the  northern  part  of  the  field.  The  gas 
passes  very  slowly  from  the  rock  to  the  well,  and  consequently  the 
wells  are  very  small,  the  average  not  supplying  over  twenty  families 
with  domestic  fuel.  With  all  this,  the  indications  are  that  the  gas  sup- 
ply will  last  longer  here  than  in  the  more  productive  parts  of  the  field. 
The  texture  of  the  rock  nearly  precludes  the  possibility  of  overwork- 
ing the  wells.  Salt  water  is  not  present  to  a  dangerous  extent,  and  it 
seems  almost  incredible,  nevertheless  it  is  true,  that  the  rock  pressure 
in  this  section  at  this  late  day  is  300  pounds.  That  part  of  Decatur 
County,  north  and  west  of  Greensburg  is  gas-producing.  The  terri- 
tory in  the  \dciiiity  of  St.  Paul  and  the  southwestern  part  of  Bush 
Coimty  are  similar  to  the  territory  just  mentioned,  except  that  the 
rock  pressure  decreases  toward  the  north.  Nine  miles  northwest  of 
Eushville  it  is  255  pounds.  About  one-half  of  Eush  County  is  gas 
territory.  The  northwest  part  of  the  coimty  in  the  vicinity  of  Car- 
thage has  to  combat  the  influence  of  the  salt  water  more  than  the  terri- 
tory farther  south,  and  consequently  has  a  lower  rock  pressure. 


*  Twentieth  Annual  Report  of  the  Department  of  Geology  and  Natural  Resouroes,  In- 
diana, p.  383. 
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That  part  of  the  original  gas  area  in  Shelby  County  is  producing 
but  little  gas  at  present.  All  of  Hancock  County,  except  the  south- 
west part,  is  in  the  gas  field.  While  it  is  not  as  productive  as  some 
portions  of  the  field,  many  good  wells  have  been  drilled.  The  rock 
pressure  varies  from  150  to  200  pounds,  owing  to  the  age  and  condi- 
tion of  the  well.  Greenfield  and  Shelbyville  are  supplied  from  this 
county.  Every  section  of  Henry  County  has  been  tested  for  natural 
gas.  A  number  of  failures  have  been  recorded  in  the  southeast  part 
of  the  county.  The  west  half  of  the  county  is  most  productive. 
Ejiightstown  has  an  ample  supply  of  gas  from  territory  six  miles 
northwest  of  the  city.  Shirley,  on  the  boundary  between  Hancock 
and  Henry  counties,  has  some  good  wells,  and  the  territory  in  the 
northwest  part  of  the  county  is  still  producing  some  gas,  though  the 
Bait  water  is  very  intrusive.  ' 

But  a  small  area  in  the.  northwest  part  of  Wayne  County  has  pro- 
duced any  gas,  and  it  is  practically  exhausted.  Though  the  northern 
part  of  Marion  County  has  been  thoroughly  tested  for  gas,  not  enough 
has  been  found  to  place  the  county  in  the  gas  field.  A  few  wells 
drilled  at  Broad  Bipple  during  the  past  year  are  producing  some  gas. 
Hamilton  County,  with  the  exception  of  a  small  area  in  the  southwest 
comer,  is  gas  territory.  This  county  claimed  some  monster  wells  dur- 
ing the  early  history  of  the  field.  The  three  pipe  lines  from  Indi- 
anapolis pass  through  the  eastern  part  of  this  county,  and  have  drawn 
heavily  upon  its  gas  resources.  At  present  the  salt  water  is  very 
troublesome,  and  tHe  rock  pressure  of  the  eastern  half  of  the  county 
is  not  above  190  pounds. 

Crawfordsville  and  Lebanon  are  being  supplied  from  territory  north 
and  east  of  Sheridan.  The  rock  pressure  there  is  higher  than  in  the 
■eastern  part  of  the  county. 

All  of  Tipton  County,  except  a  small  area  in  the  northwest  corner, 
is  in  the  gas  field.  Early  in  the  history  of  the  field  a  few  test  wells 
drilled  at  Tipton,  the  county  seat,  were  failures,  from  what  cause  it  is 
not  known;  for  in  1896  a  well  showing  a  rock  pressure  of  270  pounds 
and  a  daily  capacity  of  1,500,000  cubic  feet  was  drilled  one-half  mile 
east  of  the  city.  The  Lafayette  and  Frankfort  pipe  lines  pass  through 
this  county,  and  until  recently  were  supplied  from  its  territory*  That 
part  of  the  county  west  of  Tipton  is  practically  exhausted.  The  rock 
pressure  of  the  eastern  part  of  the  county  is  not  above  210  pounds. 

Kandolph  County  west  of  Winchester  is  in  the  original  gas  field. 
The  east  one-half  of  this  area  has  been  abandoned.  Wells  in  the 
vicinity  of  Parker  show  oil.  The  best  wells  show  a  closed  pressure  of 
190  pounds.     The  western  part  of  Jay  County  has  proven  to  be  a 
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valuable  gas  field.  Though  the  wells  drilled  in  the  vicinity  of  Port- 
land have  long  since  been  abandoned,  wells  in  the  extreme  western 
part  of  the  county,  with  a  rock  pressure  of  125  pounds,  are  still  pro- 
ducing gas  in  valuable  quantities.  The  wells  in  the  vicinity  of  Dun- 
kirk show  a  rock  pressure  of  195  pounds. 

Of  a  number  of  test  wells  drilled  in  Wabash  County  a  few  in  the 
vicinity  of  LaFontaine  produce  gas  in  small  quantities.  The  wells  in 
Miami  County,  with  a  few  exceptions  in  the  vicinity  of  Converse,  have 
been  abandoned. 

The  eastern  part  of  Howard  County,  though  on  the  edge  of  the 
field,  contains  much  valuable  gas  territory.  Eokomo  was  one  of  the 
first,  if  not  the  first,  city  in  the  gas  belt  to  use  the  new  fuel.  Nearly 
every  well  drilled  in  the  vicinity  of  Kokomo  was  a  "gusher."  The 
structure  of  the  rock  is  such,  however,  that  the  salt  water  soon  over- 
run the  territory,  and  now  this  city  is  piping  gas  from  the  eastern 
part  of  the  county,  a  distance  of  twelve  miles.  The  rock  pressure  in. 
this  part  of  the  field  is  210  pounds. 

For  convenience.  Grant,  Madison,  Blackford  and  Delaware  counties^ 
will  be  considered  together.  They  are  all  in  the  original  and  present 
gas-producing  area,  except  a  narrow  strip  of  territory  along  the  north- 
em  edge  of  Grant  and  Blackford  counties.  The  principal  pipe  linea 
draw  largely  from  these  counties,  and  Grant,  Madison  and  Delaware 
contain  the  only  territory  in  the  field  not  threaded  by  pipe  lines.* 
Southeastern  Grant,  northeastern  Madison  and  northwestern  Dela- 
ware County  have  not  been  touched  by  pipe  lines,  and  have  had  only 
enough  wells  drilled  to  supply  the  local  consumption  and  thoroughly 
test  the  territory.  This  territory  is  certainly  the  ^^eart"  of  the  field. 
It  contains  about  250  square  miles.  Its  average  rock  pressure  is  215 
pounds.  This  is  a  decrease  of  30  poimds  during  the  past  year.  The 
average  rock  pressure  of  the  four  counties  under  consideration,  not 
considering  the  temtory  in  the  vicinity  of  Alexandria,  is  not  far  from 
200  pounds. 

In  the  vicinity  of  Alexandria  the  decrease  in  both  the  rock  pressure 
and  volume  of  flow  of  wells  has  been  greater  than  in  any  other  part  of 
the  field.  This  is  attributed  to  the  heavy  draught  upon  this  section  by 
the  oil  industry. 

In  speaking  of  the  condition  of  a  field  I  have  referred  to  the  rock 
pressure  only,  for  the  reason  that  it  is  the  popular  way  of  indicating 
its  productiveness,  many  believing  that  accordingly  as  this  is  high  or 
low,  so  is  the  productiveness  of  the  field  great  or  small.     This  in  a 


'^See  map  accompanyinfr  thi?  Report. 
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great  measure  is  a  mistake.  TNTiile  a  decrease  in  the  rock  pressure  in- 
dicates a  general  diminution  in  the  supply  of  the  field,  it  does  not 
indicate  the  volume  of  flow  when  applied  to  a  particular  well,  or  the 
permanence  of  its  supply.  Wells  in  a  given  territory  registering  the 
same  rock  pressure,  usually  vary  in  capacity.  A  well  with  a  rock  pres- 
sure of  210  pounds  shows  a  daily  capacity  of  4,000,000  cubic  feet, 
while  another  on  the  same  farm,  showing  the  same  rock  pressure,  will 
only  flow  1,000,000  cubic  feet  daily,  or  less.  The  reasons  for  this 
are  found  in  the  difference  in  the  draught  on  certain  areas,  and  in  the 
texture  of  the  rock.  When  a  well  is  closed  it  becomes  a  part  of  the 
main  reservoir,  and  if  all  the  wells  in  the  field  should  be  closed,  each 
in  a  short  time  would  show  the  same  rock  pressure;  the  normal  pres- 
sure of  the  field.  That  is  to  say,  the  gas  in  each  well  would  register 
the  maximum  rock  pressure  of  the  field,  because  the  gas  in  the  wells 
would  be  of  the  same  density  as  the  gas  in  the  rock.  The  time  re- 
quired to  obtain  this  varies  in  different  localities.  Where  the  gas  rock 
is  very  porous,  permitting  the  gas  to  pass  through  it  freely  into  the 
well,  the  maximum  rock  pressure  is  reached  quickly  when  the  well 
is  closed.  When  the  well  is  open  into  the  line,  the  density  of  the  gas 
in  the  well  does  not  show  a  marked  change,  and  the  volume  of  flow 
is  large.  If  the  conditions  are  changed  a  change  in  the  result  will 
follow.  That  is  to  say,  if  there  is  a  lack  of  porosity  in  the  rock,  the 
gas  thereby  passing  through  it  slowly,  the  capacity  of  the  well  will  be 
small,  and  when  the  well  is  closed,  the  gas  will  reach  its  maximum 
density  slowly,  though  finally  showing  the  normal  rock  pressure  of 
the  field.  Then,  on  account  of  the  difference  in  the  porosity  of  the 
rock,  one  well  may  produce  but  little  gas,  and  another  in  the  same 
locality  be  of  greater  capacity;  yet  whether  large  or  small,  they  will, 
if  closed,  eventually  reach  the  same  rock  pressure.  This  may  require 
days,  for,  on  account  of  the  small  difference  in  the  pressure  of  differ- 
ent sections  of  the  field,  it  equalizes  slowly.  A  well  that  will  produce 
6,000,000  cubic  feet  of  gas  in  twenty-four  hours  shows  no  greater  rock 
pressure  than  one  that  produces  only  500,000  cubic  feet,  though  the 
first  reaches  its  maximum  rock  pressure  in  a  few  seconds,  while  the 
latter  may  require  hours.  Rock  pressure  does  not  indicate  the  produc- 
tiveness of  a  field. 

Referring  to  this  subject.  Prof.  Edward  Orton  says:*  "The  rock 
pressure  of  gas  may  perhaps  be  continued  with  little  abatement  of 
force  until  the  end  of  the  production  of  a  field  is  near.  The  main- 
tenance of  pressure  is  no  proof  whatever  of  the  maintenance  of  the 

^Eighth  Annual  Report  uf  the  United  Staitei*  Geological  Sarvey,  1889,  p.  598. 


Eepokt  of  Natural  Gas  Supervisor.  273 

supply.  The  last  1,000  feet  of  gas  come  out  from  the  gas-holder  with 
as  much  force  as  the  first  1,000.  In  a  field  that  contains  both  gas  and 
oil,  but  in  which  the  reservoirs  of  these  is  differentiated,  the  first  sign 
of  approaching  failure  will  be  the  invasion  of  either  level  by  the  con- 
tents of  the  division  next  below." 

GAS  WBLLS. 

Generally  speaking,  the  condition  of  a  gas  field  must  be  judged  by 
the  condition  of  the  wells.  They  are  an  index  to  the  field,  provided 
they  have  received  proper  care.  It  is  a  mistake  to  turn  wells  into  a 
line  and  give  them  no  further  attention  until  a  shortage  of  gas  ren- 
ders it  necessary.  Gas  companies  and  owners  of  gas  wells  are  fast 
learning  this.  The  care  should  begin  when  the  well  is  being  drilled. 
First,  none  but  experienced  and  responsible  drillers  should  be  em- 
ployed. The  location  of  the  salt  water  horizon  should  be  ascertained 
and  the  drill  stopped  before  it  is  reached.  Usually  a  small  gas  well 
is  more  valuable  to  a  gas  company  than  a  large  salt-water  well.  When 
the  well  is  finished  care  should  be  exercised  in  tubing  and  packing. 
Only  tubing  perfect  in  every  detail  and  not  larger  than  is  necessary, 
should  be  used.  It  is  much  easier  to  properly  pack  a  well  at  first, 
even  if  the  tubing  has  to  be  drawn  and  the  packer  reset,  than  it  is  to 
repack  after  the  well  has  been  closed  a  year  or  more.  All  gates, 
valves,  etc.,  should  be  examined  frequently,  that  they  may  be  in  work- 
ing order  when  it  is  necessary  to  use  them.  At  this  time  in  the 
history  of  the  field  there  are  but  few  localities  in  which  salt  water  does 
not  appear  within  a  comparatively  short  time  after  the  well  is  turned 
into  the  line,  even  if  the  drill  has  stopped  .above  it.  This  must  be 
cared  for,  or  the  well  will  soon  be  useless.  If  the  pressure  of  the  gas 
is  strong  enough  to  bring  it  to  the  surface,  through  the  well  tubing,  it 
can  be  separated  from  the  gas  be  means  of  an  automatic  separator. 
Any  water  that  may  be  in  the  line  can  be  caught  in  properly  arranged 
drips  attached  to  it.  The  latter  can  be  constructed  and  connected 
to  the  line  without  any  particular  skill  or  much  expense. 

If  the  pressure  of  the  gas  is  not  strong  enough  to  lift  the  water 
through  the  well  tubing,  then  the  only  practical  thing  to  do  is  to  place 
a  small  tube,  say  three-fourths  of  an  inch  in  diameter,  to  the  bottom 
of  the  well.  Properly  arranged,  a  small  amount  of  gas  will  lift  the 
water  through  this  tube,  thereby  cleaning  the  well,  and  the  gas  will 
pass  into  the  line  comparatively  dry.  The  tube  need  not  be  left  open 
all  the  time,  but  opened  at  intervals,  as  often  as  necessary,  to  relieve 
the  well  of  the  salt  water. 

18— Gbol. 
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Where  it  is  not  practical  to  use  either  separator  referred  to  above, 
and  the  rock  pressure  is  sufficient,  the  well  should  be  opened  often 
enough  to  allow  it  to  relieve  itself  of  the  accumulated  water.  This 
will  waste  a  small  amount  of  gas,  but  the  damage  to  the  field  will  not 
be  as  great  as  it  is  when  the  water  is  allowed  to  accumulate  until  it 
overpowers  the  pressure  of  the  gas  and  hermetically  seals  it  in  the 
rock.  Ordinarily  the  small  inner  tube  is  altogether  practical,  and 
'with  it  the  salt  water  can  be  successfully  resisted,  for  a  time  at 
least,  and  the  life  of  the  well  prolonged.  The  pressure  of  the  gas 
will  raise  the  water  in  the  small  tube  long  after  it  fails  to  lift  it  in 
the  larger  well  tubing. 

As  to  the  number  of  wells  in  the  gas  field,  either  abandoned  or 
productive,  I  do  not  attach  much  importance,  except  for  statistical 
purposes.  To  get  exact  figures  is  almost  an  impossible  task.  Some 
gas  companies  have  kept  accurate  records  of  all  wells  drilled  and  a 
history  of  the  same  from  the  beginning.  Based  upon  the  most  relia- 
ble data  obtainable,  I  submit  the  following  estimate: 

First— Number  of  wells  drilled  for  gas  since  March  14th, 

1886 5,400* 

Second— Number  of  wells  abandoned  since  March  14th, 

1886 2.800 

Third— Number  of  wells  producing  gas  January  1st,  1898.  2,600 


WASTE  OF  NATl'RAL  GAS. 

So  much  is  being  said  about  the  waste  of  natural  gas  at  this  time 
that  a  reference  to  the  subject  in  this  paper  is  hardly  necessary.  At 
most  the  condition,  at  present  only,  will  be  noticed.  The  extravagant 
use  and  vandal-like  waste  of  natural  gas  in  the  past  is  common  his- 
tory. That  the  future  of  the  natural  gas  industry  depends  much  upon 
how  this  fuel  is  used  from  this  time  on;  upon  whether  it  is  used  eco- 
nomically or  otherwise,  no  one  will  deny.  In  the  past  the  public  has 
given  but  little  heed  to  the  warnings  given  either  from  this  departr 
ment  or  other  sources,  regarding  the  magnitude  of  the  gas  waste^  and 
the  certain  results  of  the  same. 

On  account  of  some  extraordinary  wastes  this  year,  the  public  ha« 
become  aroused.  I  refer  to  the  waste  of  gas  occasioned  by  the  efforts 
that  are  being  made  in  high-pressure  gas  territory  to  develop  an  oil 
field.  Oil  has  been  found  in  many  localities  on  the  northern  and 
eastern  border  of  the  gas  area  since  1886.    Though  the  oil  production 

This  floes  not  induiie  well?  in  which  no  grn**  was  found. 
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in  that  section  has  inyolved  the  waste  of  some  gas^  owing  to  the  prox- 
imity of  the  two  fields^  the  amoirnt  has  been  insignificant  compared 
with  the  waste  in  the  gas  field.  The  gas  from  the  oil  wells  in  the 
vicinity  of  Montpelier,  Van  Buren,  Pennville  and  Geneva  is  not  suffi- 
cient for  drilling  and  pumping  purposes.  Pipe  lines  are  necessary  to 
procure  fuel  to  develop  the  oil  territory. 

Indications  of  oil  have  been  noticed  in  a  number  of  localities  in 
the  gas  field  since  its  discovery.  The  first  attempt  to  develop  an  oil 
field  in  the  '^eart^^  of  the  gas  field  was  last  springs  at  Alexandria.  A 
well  completed  on  the  Nimrod  Carver  farm,  two  and  one-half  miles 
northeast  of  Alexandria,  April  23d,  proved  not  only  to  be  a  good  oil 
well,  but  a  very  large  gas  well.  The  result  of  that  "find^^  can  not  be 
given  now.  Since  that  time  69  wells  have  been  drilled  for  oil  in  that 
section  of  the  field.  Of  these,  30  produce  both  gas  and  oil,  the  re- 
mainder being  either  ^^dry  holes'^  or  gas  wells  only.  The  waste  of  gas 
from  the  beginning  has  been  enormous;  increasing,  of  course,  with 
each  new  well.  The  oil  operators,  as  a  class,  while  pretending  to  be 
opposed  to  the  waste  of  gas,  have  shown  no  disposition  to  save  it. 

The  manufacturers  of  Alexandria  and  the  surrounding  cities  be- 
came alarmed  about  the  future  of  their  fuel  supply  as  soon  as  the  first 
oil  well  was  drilled,  but  curious  as  it  may  seem,  merchants,  business 
men,  etc.,  of  Alexandria  have  from  the  first  until  quite  lately  seemed 
indifferent  to  the  waste  of  the  product  that  caused  their  city  to  grow 
from  a  small  village  to  a  modern  city.  At  one  time  not  fewer  than 
25,000,000  cubic  feet  of  this  valuable  fuel  escaped  into  the  air  every 
day,  and  the  rock  pressure  of  the  gas  in  the  immediate  vicinity  of 
Alexandria  decreased  during  the  summer  from  200  to  125  pounds, 
and  yet  the  public  generally  seemed  to  think  that  the  oil  industry  was 
an  advantage  to  the  town.  It  is  very  difficult  to  enforce  the  law  under 
the  conditions  above  stated.  Any  attempt  made  to  enforce  a  law 
which  interfered  with  the  oil  industry  in  the  least  was  at  once  branded 
as  an  improper  interference  on  the  part  of  the  State  with  the  rights 
of  the  people.  Soon  after  the  oil  development  began  at  that  place  I 
filed  a  number  of  affidavits  against  oil-well  drillers  for  burning  large 
natural  gas  torches  for  drilling  purposes.  The  first  case  was  tried  at 
Alexandria.  The  defendant  did  not  deny  burning  the  flambeau, 
claiming  that  it  was  necessary  to  light  the  derrick.  The  law  violated 
by  burning  the  flambeau  had  been  declared  constitutional  by  the 
highest  court  in  the  State  but  a  few  weeks  previous,  and  yet  a  jury, 
composed  of  merchants,  business  men  and  farmers,  after  deliberating 
five  minutes,  brought  in  a  verdict  of  "not  guilty.^'  I  relate  this  to 
show  the  sentiment  with  which  we  have  had  to  contend  at  that  place. 
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However,  I  am  glad  to  say  that  a  change  has  been  wrought.  Prom 
some  cause  or  other  the  people  have  become  aroused  to  the  impor- 
tance of  the  subject  and  are  aiding  me  now  in  every  way  possible  to 
suppress  the  waste  of  natural  gas.  Parties  who  drilled  for  oil  during 
the  early  excitement  are  now  the  most  enthusiastic  supporters  of  the 
law  and  the  efforts  to  suppress  the  waste  of  gas. 

the  natural  gas  law. 

The  law  enacted  in  1893  to  prohibit  the  waste  of  gas  from  wells 
provides,  in  Section  1,  "That  it  shall  be  unlawful  for  any  person,  firm 
or  corporation  having  possession  of  any  natural  gas  or  oil  well,  whether 
as  contractor,  owner,  lessee,  agent  or  manager,  to  allow  or  permit  the 
flow  of  gas  or  oil  from  any  such  well  to  escape  into  the  open  air,  with- 
out being  confined  in  such  well  or  proper  pipes  or  other  safe  recep- 
tacle for  a  longer  period  than  two  (2)  days,  next  after  gas  or  oil  shall 
have  been  struck  in  such  well.  And  thereafter  all  such  gas  or  oil  shall 
be  safely  and  securely  confined  in  such  well,  pipes  or  other  safe  and 
proper  receptacles." 

The  penalty  for  the  violation  of  this  section,  as  specified  in  Section 
three  (3)  of  the  same  Act,  is  as  follows:  "Any  person  or  corporation 
violating  any  provision  of  this  act  shall  be  liable  to  a  jJenalty  of  two 
hundred  dollars  ($200.00)  for  each  and  every  such  violation,  and  to 
the  further  penalty  of  two  hundred  dollars  ($200.00)  for  each  ten  days 
during  which  such  violation  shall  continue;  and  all  such  penalties 
shall  be  recoverable  in  a  civil  action  or  actions  in  the  name  of  the 
State  of  Indiana,  for  the  use  of  the  county  in  which  such  wells  shall  be 
located,  together  with  reasonable  attomey^s  fees  and  cost  of  suit." 

It  also  provides  in  Section  four  (4)  of  the  same  Act,  that  ^^When- 
ever  any  person  or  corporation  in  possession  or  control  of  any  well 
in  which  natural  gas  or  oil  has  been  found  shall  fail  to  comply  with 
the  provisions  of  this  act,  any  person  or  corporation  lawfully  in  pos- 
session of  lands,  situate  adjacent  to  or  in  the  vicinity  or  neighbor- 
hood of  such  well,  may  enter  upon  the  lands  upon  which  such  well 
is  situate  and  take  possession  of  such  well  from  which  gas  or  oil  is 
allowed  to  escape  in  violation  of  the  provision  of  Section  1  of  this  Act, 
and  pack  and  tube  such  well  and  shut  in  and  secure  the  flow  of  gas  or 
oil,  and  maintain  a  civil  action  in  any  court  of  competent  jurisdiction 
in  this  State  against  the  owner,  lessee,  agent  or  manager  of  said  well, 
and  each  of  them,  jointly  and  severally,  to  recover  the  cost  and  ex- 
pense of  such  tubing  and  packing,  together  with  attomey^s  fees  and 
costs  of  suit.  This  shall  be  in  addition  to  the  penalties  provided  in 
Section  three  (3)  of  this  Act."* 


■•'See  Acte  1S98,  p.  300. 
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It  will  be  noticed  that  the  law  is  not  criminal,  but  involves  the  in- 
fliction of  a  penalty  for  its  violation,  the  same  being  recoverable  in  a 
civil  action  in  the  name  of  the  State  of  Indiana  for  the  use  of  the 
county  in  which  the  well  is  located.  Every  violation  of  this  law  dur- 
ing the  past  year  has  been  reported  to  the  prosecuting  attorney  of  the 
county  in  which  the  law  is  violated,  with  the  necessary  information 
for  a  civil  complaint,  which  always  includes  the  location  of  a  well,  the 
date  when  completed,  the  kind  of  a  well  and  the  estimated  capacity, 
together  with  the  name  of  its  owner,  lessee  or  manager.  Information 
for  34  complaints  have  been  filed  since  the  1st  of  last  May.  The  first 
case  to  come  to  trial  was  the  "State  of  Indiana,  for  the  use  of  Madison 
County  vs.  The  Ohio  Oil  Company.'^  In  this  case,  as  in  all  others 
where  the  State  is  endeavoring  to  prevent  the  waste  of  natural  gas  or 
oil,  it  is  contended  by  the  State  that  gas  and  oil  are  the  property  of  the 
State,  and  as  such  the  State  has  a  right  to  prevent  their  waste  and 
control  their  use.  In  the  above  case,  the  only  one  that  has  come  to 
trial,  the  State  obtained  judgment  in  the  Circuit  Court  for  the  full 
amoimt  asked  in  the  complaint  and  attomey^s  fees.  The  case  was 
promptly  appealed  to  the  Supreme  Court  of  Indiana,  and  a  decision 
from  that  tribunal  is  soon  expected. 

As  to  the  adequacy  of  the  present  statute  to  prevent  the  waste  of 
gas  from  oil  wells,  it  is  hardly  necessary  to  speak  now.  If  its  provi- 
sion can  be  enforced,  I  believe  it  to  be  an  adequate  remedy.  With  the 
certain  infiiction  of  a  penalty  of  two  hundred  dollars  ($200.00)  for 
the  first  offense,  and  two  hundred  dollars  ($200.00)  for  each  ten 
days  thereafter,  so  long  as  gas  is  allowed  to  escape  from  the  well,  oil 
operating  in  Indiana  can  not  be  a  very  profitable  business.  The  great- 
est objection  to  the  law  as  it  now  is,  is  that  it  involves  the  tedious 
delay  of  a  civil  action.  This  means  much,  when  millions  of  feet  of  gas 
are  escaping  into  the  air  daily. 

I  am  inclined  to  believe  that  the  provision  for  tubing  and  closing 
wells  as  provided  in  Section  four  (4)  of  the  Act  will  never  be  a 
practical  remedy.  While  its  application  would  be  a  quick  and  effec- 
tual remedy,  citizens  dislike  very  much  to  attempt  to  interfere  with 
their  neighbors^  business,  which  would  doubtless  in  some  cases  invite 
a  breach  of  peace  and  possible  litigation. 

The  question  as  to  whether  injunctive  relief  can  be  had  to  stop  the 
waste  of  gas  is  now  before  the  Supreme  Court  of  the  State  in  two 
cases.  One,  the  Lippincott  Glass  Company  vs,  the  Ohio  Oil  Company, 
is  an  action  brought  in  the  Madison  Circuit  Court  to  enjoin  the  de- 
fendant, the  Ohio  Oil  Company,  from  allowing  natural  gas  to  escape 
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into  the  open  air  from  an  oil  well.  In  this  case  the  defendant  de- 
murred to  the  complaint,  and  the  court  sustained  the  demurrer. 
Judgment  was  rendered  against  the  plaintiff  for  costs. 

The  other  case  is  similar  to  the  one  above,  except  that  the  plaintiff 
is  the  State  of  Indiana.  It  was  brought  in  the  same  court.  Three 
cases,  then — The  State  of  Indiana  vs,  the  Ohio  Oil  Company,  to  de- 
cide the  constitutionality  of  the  "penalty  law;"  The  Lippincott  Glass 
Company  vs,  the  Ohio  Oil  Company,  to  decide  the  right  of  an  indi- 
vidual to  enjoin  persons  owning  gas  or  oil  wells  from  permitting  the 
flow  of  gas  or  oil  from  such  well  to  escape  into  the  open  air,  and  a 
similar  action  brought  in  the  name  of  the  State  of  Indiana  for  the 
same  purpose — are  now  before  the  Supreme  Court.  Briefs  have  been 
submitted  in  each  case,  and  oral  argument  will  be  heard  by  the  court 
the  25th  of  this  month.  Much  depends  upon  the  results  of  these 
cases.  The  State  has,  and  will  use,  every  means  at  her  command  to 
stop  the  unlawful  waste  of  one  of  its  most  valuable  resources. 

The  people  living  in  eastern  central  Indiana  and  the  surrounding 
cities  have  been  privileged  to  use  for  the  past  ten  years  the  cheapest^ 
cleanest  and  most  satisfactory  fuel  known  to  man.  The  supply  is 
limited.  Its  life  depends  upon  how  it  is  used  in  the  future.  With 
these  facts  in  mind,  and  the  history  of  other  fields,  and  the  past  of 
this  field  an  open  book,  how  much  longer  will  the  people  living  in  the 
gas  belt  remain  indifferent  to  the  present  extravagant  use  and  waste 
of  this  fuel? 

So  great  has  been  the  waste  from  oil  wells  during  the  past  year  that 
other  classes  of  waste  seem  comparatively  insignificant.  In  some  cases 
this  extraordinary  waste,  which  we  hope  to  suppress  soon,  has  been 
used  as  an  excuse  for  the  extravagant  use  and  waste  in  other  localities; 
while  in  other  instances  it  has  serv^ed  to  arouse  gas  consumers  to  the 
true  situation,  and  the  necessity  for  a  combined  exertion  toward  hus- 
banding the  gas  supply. 

I  think  it  will  be  conceded  that  no  one  is  more  vitally  interested 
in  the  future  of  the  natural  gas  industry  than  are  the  manufacturers 
of  the  gas  belt.  Its  fuel  resources  were  the  principal  incentives  for 
the  location  of  a  majority  of  the  gas  belt  factories.  Numerous  manu- 
facturing institutions  arc  enjoying  an  unexampled  prosperity  on  ac- 
count of  the  small  fuel  expense.  Considering  all  the  conditions,  we 
have  a  right  to  expect  them  to  set  the  example  and  to  practice  all  the 
economy  possible  in  the  use  of  one  of  the  chief  agents  of  their  pros- 
perity, and  yet,  in  not  a  few  instances,  quite  the  reverse  is  found  to  be 
true.    To  charge  all  manufacturers  with  wasting  gas  or  even  using  it 
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extravagantly  would  not  be  just,  but  an  examination  will  convince  any 
one  that  a  majority  use  more  foT  both  fuel  and  light  than  is  necessary. 

It  can  not  be  said  that  manufacturers  do  not  know  and  appreciate 
the  value  of  gas  as  a  heat-producing  power.  This  extravagant  use  of 
fuel  can  not  be  charged  to  a  lack  of  knowledge  of  conditions,  eiccept, 
probably,  in  a  very  few  instances,  but  to  a  number  of  causes.  As  I 
have  said  before,  the  "free  gas"  idea  that  was  held  before  manufac- 
turers so  long  has  had  a  bad  influence.  The  seeming  abundance  at  the 
point  of  consumption,  the  heavy  draught  that  some  wells  have  hon- 
ored for  years,  and  the  small  cost  of  the  same,  if  not  free,  is  respon- 
sible in  no  small  degree  for  the  prodigality  in  the  use  of  gas  in  some 
localities.  To  refer  to  the  mistakes  in  the  past,  however,  is  of  little 
use,  unless  the  future  is  profited  thereby. 

One  of  the  .chief  avenues  of  waste  in  the  factories  of  the  gas  belt 
is  the  lighting  system  in  general  use.  Most  of  the  factories  are  lighted 
with  natural  gas,  and  the  burner  used  in  many  instances  is  simply  the 
open  end  of  a  small  pipe.  Natural  gas  as  an  illuminant  is  not  a  suc- 
cess. It  produces  a  very  poor  light,  and  when  its  value  as  a  fuel  is 
considered,  it  is  expensive.  That  it  is  convenient  for  this  purpose 
when  used  as  a  fuel  is  the  most  that  can  be  said  in  its  favor.  Some 
of  the  larger  manufacturing  institutions  have  substituted  electric 
lights  for  it.  I  realize  that  this  is  not  practicable  in  some  of  the 
smaller  factories,  nor  is  the  use  of  domestic  lights  any  more  so.  How- 
ever convenient  or  necessary  it  is  to  use  natural  gas  for  lighting  pur- 
poses, I  am  quite  sure  that  it  is  entirely  unnecessary  to  allow  large 
and  wasteful  torches  to  burn  night  and  day,  in  all  departments  of  the 
factory,  whether  operating  or  not.  It  is  not  always  the  largest  burner 
or  the  one  that  consumes  the  most  gas  that  makes  the  best  light. 
Economical  burners  should  be  used  and  all  lights  turned  out  when  not 
in  use. 

Of  the  many  factories  that  I  have  visited  the  past  year,  but  few 
were  .-ecurin^  perfect  combustion.  In  some  instances  the  burners, 
mixer?,  etc.,  were  so  unscientific  and  ill-arranged  that  perfect  com- 
bustion was  not  possible.  Even  if  the  apparatus  for  consuming  natural 
gas  is  scientific  in  its  construction  and  properly  arranged,  it  needs 
constant  care  to  insure  the  best  results.  Then,  what  the  natural  gas 
industry  needs  most  in  this  line,  is  that  all  fuel  consumers  ascertain 
the  true  condition  of  the  supply  and  its  value  to  them  and  the  public 
and  apply  business  principles  to  the  question. 

Before  leaving  this  subject  I  desire  to  say  that  there  are  a  few  man- 
ufacturers In  the  gas  belt,  and  the  number  is  increasing,  that  fully  ap- 
preciate the  value  of  this  fuel  and  use  it  accordingly.    They  exercise 


280  Report  of  State  Geologist. 

the  same  care  in  the  use  of  their  fuel  that  they  do  in  the  use  of  any 
other  ingredient  of  their  manufactured  product.  They  would  as  soon 
waste  one  as  the  other. 

The  pipe  lines  within  the  gas  area,  including  tributary  and  service 
lines/are  in  better  condition  than  at  any  time  during  the  history  of 
the  field.  During  the  last  two  years  most  of  the  lines  have  been  thor- 
oughly overhauled.  Pipe  with  the  most  approved  joints  has  taken  the 
place  of  the  lead  joint  pipe  that  had  been  in  service  for  a  number  of 
years,  and  where  the  pipe  was  not  changed  the  joints  have  been  care- 
fully inspected,  and  air-tight  clamps  used  where  necessary.  The 
repairs  made  have  usually  been  of  a  permanent  nature,  and  I  antici- 
pate but  little  trouble  from  pipe-line  leaks  in  the  future. 

The  chief  trouble  from  this  source  has  usually  come  from  small 
lines,  "farmer  lines,"  service  lines,  etc.  Hundreds  o£  miles  of  this 
kind  of  pipe  thread  the  "gas  belt."  Much  of  it  belongs  to  small  co- 
operative plants  in  the  rural  districts,  and  with  these  it  is  frequently 
very  diflBcult  to  fix  the  responsibility  for  the  bad  condition  of  the  lines. 
Natural-gas  leaks  along  the  highway  are  not  only  wasteful  and  danger- 
ous to  the  public,  but  damaging  to  the  pipe.  The  sulphuretted  hydro- 
gen contained  in  the  gas  is  absorbed  by  the  water  and  oxidized  by 
contact  with  air  to  sulphuric  acid,  which  readily  attacks  the  pipe,  form- 
ing sulphate  of  iron  or  copperas.  The  above  acid  attacks  the  pipe  to 
such  a  degree  that  it  is  often  eaten  entirely  through.  These  small  lines 
have  been  the  source  of  much  trouble  during  the  past,  and  I  realize 
how  difficult  it  is  to  keep  small  pipes  lying  on  top  of  the  ground,  sub- 
ject to  a  varying  temperature,  in  repair.  Watchfulness  and  prompt 
action  is  the  only  remedy.  A  number  of  gas  companies  keep  men  whose 
sole  duty  is  to  keep  the  lines  in  repair.    This  is  advisable. 

In  the  early  history  of  the  gas  field  one  of  the  greatest  avenues  of 
waste  was  the  hundreds  of  flambeaux  permitted  to  bum  throughout 
the  gas  belt  night  and  day.  There  were  sections  of  the  field  in  which 
every  village  street,  highway  and  farm  yard  were  illuminated  with 
natural  gas  torches.  The  amount  of  gas  consumed  by  these  lights 
was  simply  enormous.  Not  unfrequently  was  the  gas  allowed  to  bum 
at  well  pressure  from  the  open  end  of  a  one-inch  pipe;  in  fact,  the 
volume  of  gas  had  to  be  strong  enough  to  create  a  flame  capable  of 
resisting  the  wind  and  rain,  or  the  flambeau  would  be  of  no  value, 
and  even  the  largest  flambeau  made  a  very  unsatisfactory  light.  For 
most  purposes  a  "jumbo"  burner,  enclosed  in  a  glass  globe,  gives  a 
better  light,  and  does  not  consume  over  one-sixtieth  of  the  gas  con- 
sumed by  an  average  flambeau.  To  prevent  this  great  waste  of  the 
fuel  resources  of  the  State,  the  General  Assembly  of  1891  enacted  a 
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law  prohibiting  the  use  of  natural  gas  in  flambeaux^  and  prescribing 
how  it  may  be  used  as  an  illuminant.*  This  law  encountered  much 
opposition  from  the  beginning.  Public  sentiment  was  so  opposed  to 
it  that  it  was  almost  impossible  to  successfully  enforce  it.  When  an 
effort  was  made  to  do  the  same,  its  constitutionality  was  questioned. 

Soon  after  taking  charge  of  this  department  I  caused  a  suit  to  be 
'  brought  in  Blackford  County  to  enforce  this  law.  In  the  Circuit 
Court  the  defendants  entered  a  motion  to  quash  the  affidavit^  and 
thereby  attacked  the  constitutionality  of  the  law.  The  court  over- 
ruled the  motion  to  quash.  The  case  was  appealed  to  the  Supreme 
Court,  and  in  a  very  short  time  afterward  that  Court  rendered  a  unani- 
mous decision  holding  the  law  constitutional  and  enunciating  the  fol- 
lowing propositions  of  law: 

First — Natural  gas,  in  its  original  state,  is  wild  by  nature,  and,  like 
game,  fish  and  birds,  belongs  to  the  sovereign. 

Second — ^When  lawfully  brought  to  the  service  and  reduced  to  sub- 
jection and  control,  it  becomes  the  property  of  him  who  produces  it. 

Third — Being  the  property  of  the  sovereign,  the  Legislature,  which 
is  the  representative  of  the  sovereign  people,  may  prescribe  such  regu- 
lations as  it  may  choose,  with  reference  to  the  development  and  pro- 
duction of  natural  gas,  or  may  prohibit  its  production  at  all,  as  it  may 
prohibit  the  taking  of  certain  game,  the  preservation  of  which  it 
deems  important  to  the  general  welfare. 

Fourth — Natural  gas  is  an  explosive  and  poisonous  substance,  and 
as  such  is  subject  to  the  police  control  of  the  State,  under  which  the 
Legislature  may,  by  law,  surround  its  use  and  protection  with  such 
safeguards  as  may  be  deemed  necessary  to  insure  the  safety  of  persons 
and  property. 

Fifth — Being  within  the  police  power,  both  in  its  character  as  prop- 
erty and  in  its  quality  as  a  dangerous  element,  the  Legislature  and  not 
the  courts,  is  the  exclusive  judge  of  what  restrictions  are  necessary 
and  reasonable  in  the  premises. 

Sixth — The  Legislature  has  a  right  not  only  to  prohibit  waste,  but 
to  determine  what  acts  shall  constitute  waste  of  natural  gas,  and  the 
determination  of  such  question  is  not  an  usurpation  of  judicial  power, 
but  is  properly  an  exercise  of  legislative  discretion. 

Seventh — The  right  to  regulate  the  use  of  natural  gas,  under  its 
police  power,  exists  not  only  because  of  its  physical  characteristics, 
and  its  primary  ownership,  but  rests  on  the  principle  that  whatever 
affects  the  general  welfare  of  the  people  is  a  subject  of  police  super- 
vision. 
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Eighth — Nor  is  the  operation  of  the  police  power  confined,  as  has 
been  frequently  contended,  to  questions  of  public  morals,  public  safety, 
or  the  public  health,  and  kindred  subjects;  but  it  embraces  equally 
everything  that  affects  the  general  commercial  welfare  of  the  State. 

Though  the  violation  of  this  law  has  caused  but  little  trouble  since 
the  decision  of  .the  Supreme  Court,  it  is  but  just  to  say  that  even  be- 
fore the  courts  had  decided  the  above  case  a  change  had  been  wrought 
in  the  public  mind.  The  law  had  begun  to  be  looked  upon  with  more 
favor. 

THE  FUTURE  OF  THE  GAS  BELT. 

What  will  be  the  future  history  of  the  Indiana  natural  gas  field? 
How  long  will  natural  gas  last?  These  have  been  the  regulation  ques- 
tions for  the  last  five  years,  and  doubtless  will  be  until  the  history  of 
the  field  is  completed.  There  are  persons  at  this  late  day  who  believe 
that  the  supply  of  natural  gas  will  be  sufficient  for  this  generation. 
That  so  many  people  in  the  past  have  been,  or  seemed  to  be,  at  least, 
wholly  indifferent  to  the  way  natural  gas  has  been  used,  is  not  sur- 
prising. A  very  small  per  cent,  of  all  the  consumers  of  this  fuel  have 
given  any  thought  to  either  the  theoretical  or  practical  phases  of  the 
natural  gas  question.  They  have  been  gas  consumers,  and  that  is  all. 
Few  there  are,  indeed,  that  are  prepared  to  defend  any  particular 
theory  accounting  for  the  generation,  storage  and  pressure  of  this 
gaseous  fuel.  In  most  localities  there  has  been  plenty  of  gas  to  date. 
The  service  during  the  past  two  years  has  been  better  than  at  any  time 
previous,  owing,  in  most  cases,  of  course,  to  the  improved  facilities 
for  transporting,  distributing  and  controlling  the  gas.  Those  that 
know  nothing  about  natural  gas,  except  what  they  learn  at  the  point 
of  consumption,  are  ill-prepared  to  judge  of  the  future,  and  those 
who  have  a  good  knowledge  of  the  field  know  but  little  except  that  the 
supply  is  failing.  Occasionally  some  one  will  venture  to  inform  you 
how  long  gas  will  last,  but  usually  these  persons  are  compelled  to 
revise  their  opinions  from  year  to  year,  as  unforeseen  conditions  arise. 
Natural  gas  was  first  used  as  a  fuel  in  the  Indiana  field  in  1886.  For 
eleven  years  it  has  stood  an  enormous  draught.  The  field  did  not 
show  any  material  signs  of  exhaustion  until  1890.  Since  that  time 
the  evidence  has  been  accumulating.  Salt  water  is  the  most  aggressive 
enemy  with  which  the  natural  gas  field  has  to  contend.  It  made  its 
appearance  at  the  edge  of  the  field,  and  is  advancing  towards  the 
center.  Where  it  has  completely  overrun  the  gas  territory  the  wells 
are  no  longer  productive.    The  heavier  the  draught,  the  more  intru- 
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sive  is  the  salt  water.  The  area  in  the  heart  of  the  field  in  which  wells 
free  from  this  agent  can  be  found  is  comparatively  small,  and  is  de- 
creasing in  size  yearly.  ITie  time  when  the  entire  field  will  succumb 
to  its  influence  can  not  be  far  distant.  Eleven  years  ago  the  rock 
pressure  of  the  entire  field  was  325  poimds.  Now  the  average  pressure 
of  the  productive  area,  which  is  very  much  less  than  the  original  gas 
field,  is  less  than  200  pounds.  The  average  yearly  decrease  during  the 
past  three  years  has  been  20  pounds,  the  decrease  for  the  past  year 
being  near  25  pounds.  And  in  connection  with  the  above  it  is  safe  to 
say  that  a  majority  of  the  wells  of  the  field  will  cease  to  be  serviceable 
when  the  rock  pressure  reaches  100  pounds.  This  estimate  is  too  low 
rather  than  too  high.  As  the  supply  decreases,  and  the  price  ad- 
vances, the  consumption  will  naturally  become  lighter.  Factories  will 
use  gas  only  where  it  is  absolutely  necessary,  and  supplement  with 
other  fuel;  and,  finally,  when  natural  gas  is  used  only  for  domestic 
purposes,  those  that  can  afford  it  will  use  it  for  a  considerable  time 
after  it  has  ceased  to  be  a  manufacturing  fuel,  or  even  a  universal 
domestic  fuel. 


A  LIST  OF  NATURAL  GAS  COMPANIES  IN  INDIANA  JAN.  1,  1898. 

ALLEN  COUNTY. 

Ft.  Wayne  Natural  Gas  Co.,  Ft.  Wayne. 

BLACKFORD  COUNTY. 

Bally  Natural  Gas  Co.,  Hartford  City. 

Citizens*  Natural  Gas  Co.,  Montpelier. 

E.  C.  Storms  Natural  Gas  Co.,  Roll. 

Hartfora  City  Natural  Gas  and  Oil  Co.,  Hartford  City. 

Linbark  Gas  and  Oil  Co.,  Dunkirk. 

Marion  Creek  Natural  Gas  Co.,  Priam. 

Millgrove  Natural  Gas  Co.,  Millgrove. 

Montpelier  Natural  Gas,  Oil  and  Mining  Co.,  Montpelier. 

Peck  Natural  Gas  Co.,  Hartford  City. 

People's  Natural  Gas  Co.,  Hartford  City. 

Trenton  Natural  Gas  Co.,  Priam. 

Walnut  Street  Natural  Gas  Co.,  Hartford  City.  \ 

CLINTON  COUNTY. 

Indiana  Natural  and  Illuminating  Gas  Co.,  Indianapolis. 
Terhune  and  Kirkland  Natural  Gas  Co.,  Kirkland. 
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DECATUR  COUNTY. 

Citiasens*  Gas  Co.,  Greensburg. 

Consumers'  Natural  Gas  Co.,  St.  Paul. 

Fourth  Ward  Natural  Gas  Co.,  Greensburg. 

Greensburg  Natural  Gas,  Oil  and  Water  Co.,  Greensburg, 

Hamilton  Natural  Gas  Co.,  Greensburg. 

Muddy  Fork  Natural  Gad  Co.,  Greensburg. 

St.  Paul  Oil,  Gas  and  Water  Co.,  St.  Paul. 

Newton  Natural  Gas  Co.,  Greensburg. 

DELAWARE  COUNTY. 

Buck  Creek  Natural  Gas  Co.,  Muncie. 

Cammack  Natural  Gas  and  Mining  Co.,  Cammack. 

C-ompromise  Natural  Gas  Co.,  New  Burlington. 

Cleveland  Gas  Co.,  DeSoto. 

Co-operative  Gas.  Light  and  Fuel  Co.,  York  town. 

Co-operative  Fuel  and  Gas  Light  Co.,  Gaston. 

Co-operative  Natural  Gas  Co.,  Dalevllle. 

Cowan  Exploring  and  Gas  Co.,  Cowan. 

Delaware  Natural  Gas  and  Mining  Co.,  Albany. 

DeSoto  Natural  Gas  and  Mining  Co.,  DeSoto. 

Eaton  Mining  and  Gas  Co.,  Eaton. 

Farmers'  Natural  Gas  and  Petroleum  Oil  Co.,  Yorktown. 

Farmers'  Natural  Gas  and  Oil  Co.,  Albany. 

Granville  Citizens'  Natural  Gas  Co.,  Granville. 

Gaston  Gas  and  Mining  Co.,  Gaston. 

Manufacturers'  Fuel  Gas  Co.,  Muncie. 

Manufacturers'  Natural  Gas  Co.,  Muncie. 

Muncie  Natural  Gas  Co.,  Muncie. 

« 

Niles  Natural  Gas  Co.,  Dunkirk. 

Oakville  Natural  Gas  Co..  Oakville. 

Reed  Station  Natural  Gas  Co.,  Reed  Station. 

Ross  &  FuUheart  Gas  Co.,  Muncie. 

Royerton  Natural  Gas  Co..  Royerton. 

Selma  Natural  Gas  Co.,  Selma. 

Mutual  Natural  Gas  Co.,  Gaston. 

Walker  Natural  Gas  and  Oil  Co.,  Gilman. 

Yorktown  Natural  Gas  and  Oil  Co.,  Yorktown. 

PAYETTE  COUNTY. 

Connersville  Natural  Gas  Co.,  Connersvllle. 

GRANT  COUNTY. 

Arcana  Gas  Co.,  Arcana. 
Barren  Creek  Gas  Co.,  Fairmount. 
Citizens'  Gas  Co.,  Gas  City. 
Citizens*  Gas  Co.,  Fairmount. 
Citizens'  Gas  Co.,  Swayzee. 
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Citizens'  Gas  Co.,  Marion. 

Deer  Greek  Mining  Co.,  Haclileman. 

Fairmount  Mining  Co.,  Fairmount. 

Fowler  Gas  Co..  Fowler. 

Haw  Run  Gas  Co.,  Roseburg. 

Herbst  Natural  Gas  and  Mining  Co.,  Herbst 

Jadden  Gas  Co.,  Jadden. 

Jonesboro  Mining  Co.,  Jonesboro. 

Lake  Branch  Mining  Co.,  Upland. 

LandessTille  Gas  Co.,  LandessTlUe. 

Mississinewa  Mining  Co.,  Marion. 

New  Cumberland  Mining  and  Gas  Co..  New  Cumberland. 

Pipe  Creek  Natural  Gas  Co.,  Roseburg. 

Roseburg  Natural  Gas  Co.,  Roseburg. 

Swayzee  Mining  Co.,  Sway  zee. 

Triumph  Gas  Co.,  Fairmount. 

Sweet ser  Natural  Gas  Co.,  Sweetser. 

Upland  Mining  Co.,  Upland. 

HANCOCK  COUNTY. 

California  Natural  Gas  Co.,  Maxwell. 
Citizens*  Natural  Gas  Co.,  Greenfield. 
Cushman  Natural  Gas  Co..  Fortville. 
Don's  Natural  Gas  Co.,  Fortville. 
Farmers*  Natural  Gas  Co.,  McCordsviUe. 
Fortville  Natural  Gas  Co.,  Fortville. 
Gilboa  Natural  Gas  Co.,  Cleveland. 
Greenfield  Natural  Gas  Co.,  Greenfield. 
Independence  Natural  Gas  Co.,  Greenfield. 
McCordsviUe  Natural  Gas  Co.,  McCordsviUe. 
Mohawk  Natural  Gas  Co.,  Mohawk. 
Scrabbletown  Natural  Gas  Co.,  Wilkinson. 
Vernon  Natural  Gas  Co.,  Fortville. 
Westland  Natural  Gas  Co.,  Westland. 
Wilkinson  Natural  Gas  Co.,  Wilkinson. 
Willow  Branch  Natural  Gas  Co.,  Willow  Branch. 

HAMILTON  COUNTY. 

Atlanta  Natural  Gas  Co.,  Atlanta. 

Bethlehem  Natural  Gas  and  Oil  Co.,  Cicero. 

Big  Springs  Natural  Gas  Co.,  Big  Springs. 

Buffalo  Corner  Natural  Gas  Co.,  Arcadia. 

Carmel  Natural  Gas  Co.,  Carmel. 

Central  Gas  Co.,  Westfield. 

Cicero  Natural  Gas  Co.,  Cicero. 

Citizens*  Natural  Gas  Co.,  Atlanta. 

Citizens*  Natural  Gas  and  Oil  Co.,  JolletviUe. 

Clarksville  Natural  Gas  Co.,  Clarksville. 

Fall  Creek  Township  Natural  Gas  Co.,  Fisher's  Switch. 

Hortonville  Natural  Gas  Co.,  Hortonville. 
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Keck  Natural  Gas  Co.,  Omega. 

Noblesville  Natural  Gas  and  Improvement  Co.,  Noblesvllle. 

Nora  Natural  Gas  Co.,  Nora. 

Olio  Natural  Gas  and  Oil  Co.,  Olio. 

Stony  Creek  Natural  Gas  Co.,  Noblesville. 

Strawtown  Natural  Gas  Co.,  Strawtown. 

Westfleld  Gas  and  Milling  Co.,  Westfleld. 

HENRY  COUNTY. 

Cadiz  Natural  Gas  Co.,  Cadiz. 
Central  Natural  Gas  Co.,  Cadiz. 
Citizens'  Natural  Gas  Co.,  Knightstowu. 
Citizens'  Natural  Gas  Co.,  Middletown. 
Enterprise  Natural  Gas  Co.,  New  Castle. 
Farmers'  Free  Gas  Co.,  Mt.  Summit. 
Farmers*  Natural  Gas  Co.,  Middletown. 
Farmers'  Natural  Gas  Co.,  Spiceland. 
Gronendyke  Natural  Gas  Co.,  Middletown. 
Honey  Creek  Natural  Gas  Co.,  Honey  Creek. 
Kennard  Natural  Gas  Co.,  Kennard. 
Knightstown  Natural  Gas  Co.,  Knightstown. 
Meehanicsburg  Natural  Gas  Co.,  Mechanicsburg. 
Montgomery  Creek  Natural  Gas  Co.,  Greensboro. 
Moreland  Natural  Gas  Co.,  Moreland. 
Ogden  Natural  Gas  Co.,  Ogden. 
Spiceland  Natural  Gas  Co..  Spiceland. 
Sulphur  Springs  Natural  Gas  Co.,  Sulphur  Springs. 
Welcome  Natural  Gas  Co.,  Knightstown. 

HOWARD  county. 

Flabby  Natural  Gas  Co.,  Plevna. 

Greentown  Natural  Gas  Co.,  Greentown. 

Howard  Natural  Gas,  Oil.  Mining  and  Pipe  Line  Co.,  Sycamore. 

Jerome  Natural  Gas  Co.,  Jerome. 

Kokomo  Natural  Gas  and  Oil  Co.,  Kokomo. 

J.  M.  Leach  Natural  Gas  Co.,  Kokomo. 

Liberty  Natural  Gas  Co.,  Plevna. 

Manufacturers'  Pipe  Line  Co.,  Kokomo. 

Pittsburg  Plate  Glass  Co.,  Kokomo. 

Sycamore  Natural  Gas  Co.,  Sycamore. 

HUNTINGTON  COUNTY. 

Huntington  Light  and  Fuel  Co.,  Huntington. 
Warren  Natural  Gas  Co.,  Warren. 

JAY   COUNTY. 

Citizens'  Natural  Gas  and  Oil  Co.,  Portland. 
Dunkirk  Natural  Gas  and  Oil  Co.,  Dunkirk. 
Pennville  Natural  Gas  and  Oil  Co.,  Pennvllle. 
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Portland  Natural  Gas  and  Oil  Co.,  Portland. 
Red  Key  Natural  Gas  and  Oil  Co.,  Red  Key. 
Richmond  Natural  Gas  and  Oil  Co.,  Red  Key. 

MADISON  COUNTY. 

Alexandria  Mining  and  Exploring  Co.,  Alexandria. 
Alfont  Natural  Gas  and  Oil  Co.,  Alfont. 
Bear  Creek  Natural  Gas  Co.,  PerkinsvIUe. 
Citizens*  Natural  Gas  Co.,  Anderson. 
Citizens'  Natural  Gas  and  Mining  Co.,  Elwood. 
Citizens'  Natural  Gas  Co.,  Summitville. 
County  Line  Natural  Gas  and  Oil  Co.,  Ingalls. 
Dyar's  Creek  Gafe  and  Oil  Co.,  Lapel.    , 
Elwood  Natural  Gas  iand  Oil  Co.,  Elwood. 
Fall  Creek  Natural  Gas  Co.,  Hamilton. 
Farmers'  Mutual  Gas  Co.,  Summitville. 
Foster's  Branch  Natural  Gas  Co.,  Hamilton. 
Green  Township  Natural  Gas  Co.,  Hamilton. 
Oilman  Natural  Gas  Co.,  Oilman. 
Hardman  Natural  Gas  and  Oil  Co.,  Markelville. 
Lapel  Natural  Gas  and  Oil  Co.,  Lapel. 
Markelville  Natural  Gas  and  Oil  Co.,  Markelville. 
Mendon  Natural  Gas  and  Oil  Co.,  Mendon. 
PerkinsvIUe  Natural  Gas  and  Oil  Co.,  Perklnsvllle. 
Pendleton  Natural  Gas  Co.,  Pendleton. 
Summitville  Mining  Co.,  Summitville. 
Victory  Natural  Gas  and  Oil  Co.,  Summitville. 

MARION  COUNTY. 

Consumers'  Gas  Trust  Co.,  Indianapolis. 
Indianapolis  Natural  Gas  Co.,  Indianapolis. 
Manufacturers'  Natural  Gas  Co.,  Indianapolis. 
United  States  Encaustic  Tile  Co.,  Indianapolis. 

MIAMI  COUNTY. 

North  Grove  Natural  Gas  Co.,  Peru. 

Xeuia  Natural  Gas  and  Pipe  Line  Co.,  Converse. 

RANDOLPH  COUNTY. 

Citizens'  Natural  Gas  Co.,  Parker. 

Eastern  Indiana  Natural  Gas  and  Oil  Co.,  Union  City. 

Elkllorn  Natural  Gas  Co.,  Farmland. 

Farmland  Natural  Gas  Co.,  Farmland. 

Lynn  Natural  Gas  Co.,  Lynn. 

Parker  Natural  Gas  Co.,  Parker. 

Rock  Oil  Co.,  Winchester. 

Windsor  Natural  Gas  Co.,  Wind.sor. 

Ridgeville  Natural  Gas  Co.,  Ridgeville. 
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BUSH  county. 

Big  Four  Natural  Gas  Co.,  Carthage. 
Carthage  Natural  Gas  Co.,  Carthage. 
Citizens'  Natural  Gas  Co.,  Manilla. 
Farmers'  Natural  Gas  Co.,  Mays. 
Five  Points  Natural  Gas  Co.,  Sexton. 
Hackleman  Natural  Gas  Co.,  Mays. 
Homer  Natural  Gas  Co.,  Homer. 
Manilla  Natural  Gas  Co.,  Manilla. 
Milroy  Natural  Gas  Co.,  Milroy. 
Peoples'  Natural  Gas  Co.,  Rushvllle. 
Riverside  Natural  Gas  Co.,  RushviUe. 
Rushville  Natural  Gas  Co.,  Rushville. 
Rushvllle  Fuel  Co.,  Rushville. 
Walnut  Ridge  Natural  Gas  Co.,  Carthage. 
Walker  Natural  Gas  Co.,  Carthage. 

SHELBY  COUNTY. 

Citizens'  Natural  Gas  Co.,  Shelbyville. 
Fountaiutown  Natural  Gas  Co.,  Fountaintown. 
Morristown  Natural  Gas  Co.,  Morristown. 
Southern  Indiana  Natural  Gas  Co.,  Shelbyville. 
Waldron  Natural  Gas  Co.,  Waldron. 

TIPPECANOE  COUNTY. 

Lafayette  Natural  Gas  Co.,  Lafayette. 

TIPTON  COUNTY. 

Citizens'  Natural  Gas  Co.,  Tipton. 

Citizens'  Natural  Gas  Co.,  Windfall. 

Lutz  Natural  Gas  Co.,  Goldsmith. 

Tipton  Line  and  Improvement  Co.,  Tipton. 

Tipton  Light.  Heat  and  Power  Co.,  Tipton. 

Windfall  Natural  Gas,  Oil  and  Mining  Co.,  Windfall. 

WABASH  COUNTY. 

Lafontaine  Natural  Gas  and  Oil  Co.,  Lafontalne. 
Somerset  Natural  Gas  and  Oil  Co.,  Wabash. 

WAYNE  COUNTY. 

Hagerstown  Natural  Gas  Co..  Hagerstown. 
Richmond  Natural  Gas  Co.,  Richmond. 

MISCELLANEOUS. 

Central  Contract  and  Finance  Co..  Lima,  Ohio. 
Indiana  Natural  Gas  and  Oil  Co..  Chicago,  111. 
Logansport  and  Wabash  Valley  Gas  Co.,  Lafayette,  Ind. 
Ohio— Indiana  Gas  Co.,  Lima,  Ohio. 
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LETTER  OF  TRANSMITTAL. 

Prof.  W.  8.  Blatchley, 

State  Oeoloffist  of  Indiana : 

I  transmit  herewith  my  third  annual  report  as  Inspector  of 

I  have  endeavored  to  cover  all  the  points   required   by  law  to  be 

included  therein^  but  it  is  unsatisfactory  in  some  respects,  owing  to 

the  reluctance  of  mine  operators  to  furnish  necessary  data  which  can 

be  obtained  in  no  other  way.    This  has  compelled  me  to  make  some 

estimates  which  I  can  not  claim  to  be  accurate,  notably  the  amount 

of  capital  invested,  and  the  cost  and  character  of  improvements  made 

during  the  year. 

ROBERT  FISHER, 

Inapedor  of  Mines. 
Indianapolis,  Ind.,  Jan.  15,  1898. 
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1897. 


ROBERT  FISHER,  Inspector. 
JAMES  EPPERSON,  Assistant. 


EEPORT. 

The  first  attempt  at  legislative  control  of  coal  mining  in  Indiana 
was  by  an  act  passed  by  the  Fifty-first  C4eneral  Assembly,  approved 
March  8th,  1879,  though  the  industry  liad  assumed  considerable  im- 
portance prior  to  that  time.  The  first  report  submitted,  by  Herbert 
H.  Richards,  showed  a  total  of  177  mines  in  17  counties;  employes, 
3,459;  coal  produced,  1,196,490  tons  of  2,000  pounds,  and  a  capital 
invested,  of  $1,135,562.  Of  the  mines  reported,  115  employed  less 
than  ten  men,  leaving  but  62  employing  more  than  that  number. 
Three  hundred  and  eighty-eight  of  the  3,459  employes  were  employed 
in  those  small  mines,  and  3,071  employed  in  such  mines  as  are  now 
aflfectcd  by  the  law  in  force,  an  average  of  nearly  50  men  in  each  mine. 
Under  the  law  then  in  force  no  mines  were  exempt  from  its  opera- 
tion. Now,  the  law  does  not  apply  to  the  mines  employing  less  than 
ten  men.  During  the  year  1897  there  were  in  operation  in  the  State 
a  total  of  137  mines  employing  over  ten  men,  with  a  total  of  7,636 
employes,  and  a  producti^on  of  4,078,085  tons,  from  mines  employing 
ten  or  more  men. 

The  average  production  per  employe  in  the  62  larger  mines  was 
370.8  tons  in  1879,  while  in  1897  the  average  per  employe  was  535 
tons.  The  increase  in  average  production  in  spite  of  the  prolonged 
strike,  referred  to  elsewhere,  is  to  be  accounted  for  by  the  increased 
use  of  powder  in  the  mining  of  coal  and  the  use  of  machinery  for 
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mining  and  handling  the  coal.  These  points  will  be  referred  to  at 
greater  length  later  in  this  report.  The  facts  stated  above  will  give 
some  idea  of  the  development  of  the  industry  in  Indiana  during  the 
past  18  years.  While  this  has  been  great,  we  have  not  kept  pace  with 
our  sister  States  in  this  respect.  Illinois,  Ohio  and  West  Virginia 
have  been  especially  active  in  increasing  their  production  of  coal  dur- 
ing the  past  ten  years,  and  have  entered  markets  which  were  pre- 
viously considered  as  belonging  peculiarly  to  the  Indiana  fields. 

From  1879  to  1891  no  assistant  was  provided  by  law,  the  Inspector 
being  required  to  do  both  the  field  and  office  work.  This  prevented  him 
from  visiting  the  mines  as  frequently  as  was  necessary  for  the  proper 
enforcement  of  the  law.  When  recommendations  were  made  or  orders 
given  for  changes  or  improvements,  his  duties  would  not  permit  a 
return  visit  to  learn  whether  or  not  they  had  been  complied  with,  and 
many  mine  foremen  took  advantage  of  this  fact  to  refuse  to  improve 
their  mines.  The  Legislature  in  1891  provided  for  the  appointment 
of  an  Assistant  Inspector,  with  a  stated  salary,  but  provided  for  an 
appropriation  for  expenses  for  both  officers  of  only  Three  Hundred 
Dollars  per  year.  This  was  totally  inadequate  to  pay  office  and  travel- 
ing expenses,  and  the  result  was  that  the  Inspectors  did  the  work  that 
could  be  done  \yith  the  least  expense,  and  mines  which  were  not  con- 
venient to  visit  were  to  a  certain  extent  neglected.  These  facts  ac- 
count, to  some  extent,  for  the  slow  progress  that  has  been  made  in  im- 
proving the  conditions  of  our  mines,  and  cause  us  to  feel  like  con- 
gratulating ourselves  that  so  mucli  advance  has  been  made.  The  last 
General  Assembly  made  an  appropriation  of  One  Thousand  Dollars 
per  year  for  the  expenses  of  the  Inspector  and  his  assistant,  which 
took  effect  on  Nov.  1st,  1897.  We  hope  to  be  able  to  do  more  effective 
work  during  the  remainder  of  our  term  than  has  been  done  heretofore. 

During  the  year  under  review  our  work  in  inspecting  mines  has 
been  interrupted  from  a  variety  of  causes.  Feeling  the  necessity  for 
the  amendment  of  the  law  relating  to  mines  in  several  respects,  some 
of  which  have  been  suggested  by  my  predecessors  in  every  report  since 
1880,  I  spent  considerable  time  in  Indianapolis  during  the  session  of 
the  Legislature  endeavoring  to  secure  the  passage  of  such  laws  as  I 
considered  necessary,  to  the  partial  neglect  of  some  of  my  other  duties. 
I  refer  to  this  at  length  in  another  part  of  this  report.  The  enact- 
ment of  some  of  those  amendments  added  greatly  to  the  office  work 
of  my  position,  especially  those  requiring  maps  of  mines  to  be  filed, 
and  requiring  the  examination  of  Mine  Bosses,  Fire  Bosses  and  Hoist- 
ing Engineers.  These  laws  took  effect  July  the  15th,  and  nearly  my 
whole  time  during  the  month  of  May  was  taken  up  with  examinations 
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and  correspondence  in  relation  to  them  and  to  other  of  the  amend- 
ments to  the  law.  On  July  4th  a  general  strike  of  the  miners  of 
the  State  took  place^  and  no  systematic  examination  of  the  mines  af- 
fected was  possible  until  its  conclusion,  which  occurred  Septem- 
ber 14th. 

Since  then  so  many  mines  have  required  examination  that  it  has 
been  impossible  to  make  the  number  of  visits  necessary  to  assure  com- 
pliance with  the  law  where  it  was  being  violated,  as  prosecutions,  in 
most  cases,  can  be  commenced  only  after  giving  notice  of  defects,  and 
a  reasonable  time  to  remedy  them.  However,  at  the  close  of  the  year 
there  are  but  few  mines  in  the  State  which  are  not  in  fairly  good  con- 
dition, although  those  that  could  be  passed  without  comment  on  some 
failure  to  fulfill  the  law  are  very  few.  Under  appropriate  heads,  I  no- 
tice Legislation,  Examinations,  Mine  Maps,  Improvements,  Inspec- 
tions, New  Developments,  Accidents,  Operators  and  Employes,  Pro- 
duction, and  Wages,  and  other  matters  properly  included  in  my  annual 
report. 

The  following  have  been  the  Inspectors  under  the  law: 

Herbert  H.  Richards 1879—1881. 

Thomas  Wilson,   Jr 1881—1885. 

Thomas  McQuade  1885—1889. 

Thos.  R.  Tislow  -.1889-1891. 

Thomas  McQuade  1891—1895. 

Robert  Fisher  1895— 

And  the  following  have  been  assistants: 

Welman  A.  Lackey 1891—1892. 

Michael  Comiskey 1892—1894. 

Barney  Martin Jan.  1  to  Mar.  15,  1895. 

Wm.  McCloud Mar.  15  to  Dec.  1,  1895. 

James  Epperson Dec.  1,  1895— 

Since  the  creation  of  the  office  its  incumbents  have  been  handi- 
capped by  reason  of  the  amount  of  territory  to  be  covered  with  the 
force  of  Inspectors,  and  inadequate  provision  for  the  necessary  travel- 
ing and  other  expenses  incident  to  the  proper  performance  of  the 
work  to  be  done. 

The  report  for  1879  notes  that  a  ventilating  fan  had  been  placed 
in  position  by  the  Brazil  Block  Coal  Company,  at  one  of  their  mines, 
presumably  the  first  that  had  been  used  in  the  State.  At  present 
there  are  but  few  mines  in  Indiana  that  depend  on  any  other  means 
of  ventilation,  as  will  be  seen  by  reference  to  the  descriptions  of  the 
different  mines.  This  is  the  most  efficient  means  that  has  been  de- 
vised of  forcing  a  current  of  air  through  a  mine,  and  its  use  shows 
the  progressive  spirit  of  our  operators.    In  this  respect  we  compare 
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favorably  with  any  other  State  whose  reports  I  have  examined.  I  am 
sorry  to  say  that  in  many  cases  the  underground  management  of  mines 
has  been  entrusted  to  persons,  whose  knowledge  of  the  business  is 
deficient,  and  that  I  am  compelled  to  repeat  a  remark  made  by  Mr. 
Richards.  Eef erring  to  mine  bosses,  he  says:  ^Tiiany  of  them,  having 
the  means  of  good  ventilation  directly  under  their  control,  having  a 
good  supply  of  fresh  air  at  the  intake,  yet  leave  the  rooms  of  the 
workmen  practically  without  air."  While  this  is  still  true  to  some 
extent,  there  has  been  great  progress  in  this  direction,  and  the  pro- 
portion  of  such  mines  and  mine  bosses  is  much  smaller  than  he  had  to 
report.  This  refers,  of  course,  to  those  that  come  under  the  observa- 
tion of  the  Inspectors.  In  the  small  mines  a  great  deal  of  the  work 
is  done  on  the  haphazard  plan  of  getting  the  most  with  the  least 
present  expense  and  letting  the  future  care  for  itself.  We  usually  find 
the  effects  of  this  when  a  mine  that  has  been  run  with  a  small  capacity 
increases  its  force  of  men  sufficiently  to  bring  it  under  our  jurisdic- 
tion. 

LEGISLATION. 

As  noted  in  closing  my  last  annual  report,  several  recommendations 
were  made  for  amendments  to  the  mining  legislation  of  the  State  of 
Indiana.  As  there  were  but  few,  if  any,  members  of  the  Legislature 
who  had  a  practical  knowledge  of  the  working  of  coal  mines,  it  became 
necessary  for  me  to  spend  the  larger  part  of  my  time,  while  the  session 
continued  at  the  Capitol,  explaining  the  necessity  of  the  proposed 
legislation,  and  urging  favorable  action  upon  the  bills  which  were 
introduced  for  the  better  regulation  of  the  mining  industry.  The 
committees  in  both  Houses  to  whom  they  were  referred  were  impressed 
with  their  importance  and  took  prompt  action  upon  them.  All  of  the 
members  of  the  Committee  on  Mines  in  the  House  and  of  that  on 
Mines  and  Manufactures  in  the  Senate  were  active  in  securing  favor- 
able consideration  and  final  passage  of  each  of  them,  and  but  for  the 
pressure  of  other  business  at  the  close  of  the  session  I  feel  confident 
that  each  of  my  recommendations  would  have  found  a  place  upon  the 
statutes  of  the  State.    Those  recommendations  were  as  follows: 

1.  Making  better  provision  for  communication  between  the  work- 
ing places  of  the  mine  and  the  escape  ways. 

2.  That  the  Inspector  of  Mines  shall  be  notified  immediately  when 
any  serious  accident  occurs  at  a  coal  mine. 

3.  Providing  that  each  mine  owner  shall  make  (or  have  made)  a 
map  of  his  mine,  and  furnish  a  copy  to  the  Inspector  of  Mines. 
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4.  Providing  for  the  examination  of  Mine  Bosses,  Fire  Bosses,  and 
Hoisting  Engineers. 

5.  Providing  for  the  use  of  a  pure  oil  for  illuminating  purposes  in 
mines. 

6.  Providing  for  the  inspection  of  mines  employing  less  than  ten 
men. 

The  bills  prepared  by  this  office,  covering  the  first  four  of  these 
subjects,  were,  after  having  been  amended  in  some  particulars,  passed 
by  both  Houses  and  signed  by  the  Governor.  Copies  of  the  acts  are 
given  below: 

(Acts  1897,  Page  226.) 

AN  ACT  to  amend  an  act  entitled,  "An  act  providing  tlie  means  for  secur- 
ing tlie  bealtii  and  sk'fetj'  of  persons  employed  in  coal  mines,  provid- 
ing penalty  for  the  violation  thereof,  and  repealing  all  laws  and  parts 
of  laws  in  conflict  therewith." 

(Senate  154.     Approved  March  8,  1897.) 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Indiana,  That  section  1  of  the  above  entitled  act,  the  same  being  section 
5459  of  Horner's  Revised  Statutes  of  1896,  be  amended  as  follows: 

Section  1.  That  it  shall  be  unlawful  for  any  owner,  agent  or  operator 
to  allow  more  than  ten  persons  to  worli  in  any  shaft,  slope  or  drift  at  any 
one  time  after  five  thousand  square  yards  have  been  excavated  until  a 
second  outlet  shall  have  been  made.  The  said  outlet  or  manway,  and  all 
approaches  thereto,  shall  be  separated  from  the  hoisting  shaft  and  its 
approaches  by  at  least  one  hundred  feet  in  width  of  natural  strata,  and 
shall  be  available  at  all  times  to  all  employes  engaged  in  such  mine,  and 
that  for  every  shaft  used  as  a  manway  there  shall  be  provided  stairways 
at  an  angle  of  not  more  than  sixty  degrees,  with  landings  at  easy  and 
convenient  distances,  and  with  guard  rails  attached  to  each  .set  of  stairs 
from  the  top  to  the  bottom  of  the  same:  I*rovidcd,  That,  where  such 
shaft  shall  be  more  than  one  hundred  and  fifty  feet  deep,  the  operator, 
owner  or  agent  may  elect  to  provide  at  such  outlet  or  manway  a  hoisting 
apparatus,  which  shall  be  at  all  times  available  to  miners  and  other 
employes  of  the  mine,  the  same  signals  to  be  used  as  provided  by  law 
for  use  at  hoisting  shafts.  The  traveling  roads  or  gangways  to  said  out- 
let shall  be  not  less  than  the  height  of  the  vein  worked,  and  four  feet 
wide,  and  shall  be  liept  as  free  from  water  as  the  average  hauling  roads 
in  such  mines.  All  water  coming  from  the  surface  or  out  of  any  strata 
in  such  shaft  shall  be  conducted  by  rings,  or  otherwise,  to  be  prevented 
from  falling  down  the  shaft  so  as  to  wet  persons  who  are  ascending  or 
descending  the  shaft. 
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(Acts  1879,  Page  168.) 

AN  ACT  to  amend  eections  12,  14,  17  aad  24  of  an  act  regrulating  the 
weighing  of  coal,  providing  for  the  safety  of  employes,  protecting  per- 
sons and  property  injured,  providing  for  the  proper  ventilation  of 
mines,  prohibiting  boys  and  females  from  work  in  mines;  conflicting 
acts  repealed,  and  providing  penalties  for  violation,  in  force  June  3, 
1891,  the  same  being  sections  5480M,  5480O,  5480R,  5480Y  of  the  Re- 
vised Statutes  of  1896. 

(S.  195.    Approved  March  6,  1897.) 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Indiana,  That  section  fourteen  (14)  be  and  is  hereby  amended  to  read  as 
follows: 

Section  14.  That  whenever  any  accident  whatsoever  shall  occur  In  any 
coal  mine  in  this  State  which  shall  delay  the  ordinary  and  usual  working 
of  such  mine  for  twenty-four  consecutive  hours,  or  shall  result  In  such 
injuries  to  any  person  as  to  cause  death  or  require  the  attendance  of  a 
physician  or  surgeon,  it  shall  be  the  duty  of  the  person  In  charge  of  such 
mine  to  notify  the  Inspector  of  Mines  of  such  accident  without  delay, 
and  it  shall  be  the  duty  of  said  Inspector  to  investigate  and  ascertain  the 
cause  of  such  accident  as  soon  as  his  official  duties  shall  permit:  Pro- 
vided, That  If  loss  of  life  shall  occur  by  reason  of  any  such  accident  said 
Inspector  shall  immediately,  with  the  Coroner  of  the  county  in  which 
such  accident  may  have  occurred,  go  to  the  scene  of  the  accident.  They 
shall  investigate  and  ascertain  the  cause  of  such  loss  or  life  and  have 
power  to  compel  the  attendance  of  witnesses  and  administer  oaths  or 
affirmation  to  them  and  the  cost  of  such  investigation  shall  be  paid  by 
the  county  In  which  the  accident  occurred,  as  costs  of  Coroner's  inquests 
are  now  paid. 

Sec.  2.  That  section  17  of  said  act,  the  same  being  section  5480R,  of 
the  Revised  Statutes  of  1896,  be  amended  to  read  as  follows: 

Section  17.  That  the  currents  of  air  In  mines  shall  be  split  so  as  to  give 
separate  currents  to  at  least  every  fifty  (50)  persons  at  work,  and  the 
Mine  Inspector  shall  have  discretion  to  order  a  separate  current  for  a 
smaller  number  of  men  If  special  conditions  render  It  necessary.  When- 
ever the  Mine  Inspector  shall  find  men  working  without  sufficient  air,  or 
under  any  unsafe  condition,  the  Mine  Inspector  shall  first  give  the  owner, 
operator,  agent  or  lessee  a  notice  giving  the  facts  and  a  reasonable  time 
to  rectify  the  same,  and  upon  his  or  their  failure  to  do  so  the  Mine  In- 
spector may  order  the  men  out  of  said  mine  or  portion  of  said  mine,  and 
at  once  order  said  coal  mine,  or  part  thereof,  stopped  until  such  mine  or 
part  of  mine  be  put  in  the  proper  condition.  And  the  Mine  Inspector 
shall  Immediately  bring  suit  against  such  owner,  operator,  agent  or  les- 
see for  failure  to  comply  with  the  provisions  of  this  section,  who,  upon 
conviction,  shall  be  fined  in  any  sum  not  exceeding  one  hundred  dollars 
($100)  for  each  and  every  day  or  part  of  day  that  said  mine  was  operated. 
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Sec.  3.    That  section  24  be  amended  to  read  as  follows: 

Section  24.  That  for  the  violation  of  the  provisions  of  any  section  of 
this  act,  where  no  special  penalty  is  provided  herein,  the  person  or  per- 
sons violating  the  same  or  any  part  thereof  shall  be  held  and  deemed 
guilty  of  a  misdemeanor,  and  shall,  upon  conviction,  be  fined  in  any  sum 
not  less  than  five  dollars  ($5.00)  nor  to  exceed  two  hundred  dollars  ($200) 
In  the  discretion  of  the  Court  trying  the  cause. 

Sec.  4.  That  section  12  of  said  act,  being  section  5480M  of  the  Revised 
Statutes  of  1896,  be  and  the  same  is  hereby  amended  to  read  as  follows: 

Section  12.  That  the  Mining  Boss  shall  visit  and  examine  every  work- 
ing place  in  the  mine  at  least  every  alternate  day  while  the  miners  of 
such  place  are,  or  should  be  at  work,  and  shall  examine  and  see  that  each 
and  every  working  place  is  properly  secured  by  props  and  timber  and 
that  safety  of  the  mine  is  assured.  He  shall  see  that  a  sufficient  supply 
of  props  and  timber  are  always  on  hand  at  the  miners'  working  places. 

He  shall  also  see  that  all  loose  coal,  slate  and  rock  overhead  wherein 
miners  have  to  travel  to  and  from  their  work  are  carefully  secured. 

Whenever  such  Mlive  Boss  shall  have  an  unsafe  place  reported  to  him 
he  shall  order  and  direct  that  the  same  be  placed  in  a  safe  condition;  and 
until  such  is  done  no  person  shall  enter  such  unsafe  place  except  for  the 
purpose  of  making  it  safe.  Whenever  any  miner  working  in  said  mine 
shall  learn  of  such  unsafe  place  he  shall  at  once  notify  the  Mining  Boss 
thereof  and  it  shall  be  the  duty  of  said  Mining  Boss  to  grive  him,  properly 
filled  out,  an  acknowledgment  of  such  notice  of  the  following  form: 

I  hereby  acknowledge  receipts  of  notice  from  of 

the  unsafe  condition  of  the  mine  as  follows 

dated  this day  of ,18 

Mining  Boss. 

The  possession  by  the  miner  of  such  written  acknowledgment  shall  be 
the  proof  of  the  receipt  of  such  by  said  Boss  whenever  such  question 
shall  arise;  and  upon  receipt  of  such  notice  such  Mine  Boss  shall  at  once 
inspect  such  place  and  proceed  to  put  the  same  In  good  and  safe  condition. 
As  soon  as  such  unsafe  place  has  been  repaired  to  the  approval  of  such 
Boss,  he  shall  then  give  permission  for  men  to  return  to  work  therein, 
but  no  miner  shall  return  to  work  therein  until  such  repair  has  been 
made  and  permission  given. 

(Laws  1887,  Page  269.) 

AN  ACT  to  compel  owners  of  coal  mines  to  make  maps  of  mines,  to  file 
copies  of  the  same  with  the  Inspector  of  Mines,  to  make  monthly  re- 
ports of  certain  matters  to  said  Inspector,  providing  a  penalty  for  fail- 
ure to  comply  with  its  provisions,  and  providing  an  office  for  the  said 
Inspector. 

(House  366.    Approved  March  8,  1897.) 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Indiana,  That  within  three  months  from  the  time  this  act  takes  effect 
the  owner,  operator  or  agent  of  each  coal  mine  shall  make  or  cause  to  be 
made,  an  accurate  map  or  plan  of  the  working  of  such  mine  on  a 
scale  of  not  less  thnn  one  inch  to  one  hundred  feet,  showing  the  area 
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iniued  or  excjivated,  the  arrangement  of  the  haulage  roads,  air-courses, 
break- throughs,  brattices,  air-bridges  and  doors  used  in  directing  the  air 
current  in  such  mine,  the  location  and  connection  with  such  excavation 
of  the  mine,  of  the  lines  of  all  adjoining  lands,  with  the  names  of  the 
owners  of  such  laud,  so  far  as  known,  marked  on  each  tract  of  land.  Said 
maps  shall  show  a  complete  working  of  the  mine  and,  when  completed, 
shall  be  certified  to  by  the  owner,  .agent  or  engineer  making  the  survey 
and  map,  to  be  a  true  and  correct  working  map  of  said  mine.  The  owner  or 
agent  shall  deposit  with  the  Inspector  of  Mines  a  true  copy  of  such  map 
within  thirty  days  after  completion  of  the  survey  for  the  same,  the  date  of 
which  shall  be  shown  on  such  copy,  the  original  map  and  survey  to  be 
kept  at  the  oflSce  of  such  mine,  open  for  inspection  of  all  interested  per- 
sons at  all  reasonable  times.  Such  map  shall  be  corrected  each  year 
between  the  first  day  of  May  and  the  first  day  of  September,  and  a  new 
map  and  copy  of  the  same  shall  be  filed  as  required  in  the  original  survey, 
or  the  original  map  may  be  so  amended  as  to  show  the  exact  workings  of 
the  mine  at  the  date  of  the  last  survey. 

Sec.  2.  In  case  the  owner,  agent  or  operator  of  any  coal  mine  shall 
fail  or  refuse  to  comply  with  the  provisions  of  section  one  (1)  of  this  act,  it 
shall  be  the  duty  of  the  Inspector  of  Mines  to  appoint  a  competent  Mining 
Engineer  to  make  the  survey  and  maps,  and  file  and  deposit  them  as 
required  by  said  section  one  (1),  and  for  his  services  he  shall  be  entitled 
to  a  reasonable  fee,  to  be  paid  by  the  party  whose  duty  It  was  to  make 
such  survey  and  map,  and  shall  be  entitled  to  lien  on  the  mine  and  ma- 
chinery to  the  same  extent  as  is  now  provided  by  law  for  other  work  and 
labor  performed  in  and  about  the  coal  mines  of  this  State. 

Sec.  3.  That  the  owner,  operator  or  agent  of  every  coal  mine  of  the 
State  shall  be  and  is  hereby  required  to  report  to  the  Inspector  of  Mines 
on  or  before  the  15th  day  of  each  calendar  month  the  name  of  the  person 
in  charge  of  such  mine,  the  number  of  tons  of  coal  produced  at  s«ch  mine 
during  the  preceding  month,  the  amount  of  wages  paid  employes  during 
such  month,  the  amount  of  money  expended  for  improvements  during  the 
said  month,  together  with  such  other  information  as  may  be  necessary  to 
enable  said  Inspector  to  prepare  his  annual  report  ^s  is  now  required  by 
law. 

Sec.  4.  That  any  person  Who  shall  fail,  refuse  or  neglect  to  do  or  per- 
form any  act  or  duty  required  by  thijs  act  shall  be  held  guilty  of  a  misde- 
meanor and  upon  conviction  shall  be  fined  in  any  sum  uot  less  than  five 
nor  more  than  twenty-five  dollars. 

Sec.  5.  That  in  order  that  maps,  reports  and  other  records  pertaining 
to  the  office  of  Inspector  of  Mines  may  be  properly  preserved,  a  room  in 
the  State  House  shall  be  set  aside  and  furnished  in  a  suitable  manner  as 
an  oflSce'for  said  officer. 

Sec.  6.  Provided,  That  the  provisions  of  this  act  shall  apply  to  all 
-coal  miners  in  this  State  except  to  those  employing  less  than  ten  men. 
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(Acts  1807.  rajre  127.) 

AN  ACT  to  provide  for  the  examination  of  mine  bosses,  tire  bosses  and 
lioisting  engineers  of  coal  mines,  for  issuing  certificates  of  competency 
or  service,  proliibiting  tlie  employment  of  pers(ms  in  either  of  such 
capacities  without  such  certificate,  and  providing  penalties  for  viola- 
tion of  the  provisions  of  this  act. 

(S.  308.     Approved  March  4.  1897.) 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Indiana,  That  after  three  months  from  the  taking  effect  of  this  act  it 
shall  be  unlawful  for  any  person  to  serve  in  the  capacity  of  mine  boss, 
fire  boss  or  hoisting  engineer  at  any  coal  mine  in  this  State  without 
having  first  received  from  the  Inspector  of  Mines  a  certificate  of  service 
or  of  competency  as  hereinafter  described  and  provided. 

Sec.  2.  That  certificates  of  service  shall  be  issued  by  the  Inspector  of 
Mines  to  any  person  who  shall  furnish  satisfactory  proof  that  he  has 
been  engaged  as,  and  has  successfully  discharged  the  duties  of  mine  boss, 
fire  boss  or  hoisting  engineer  at  coal  mines  in  this  State  for  three  years 
preceding  the  granting  of  such  certificate. 

Sec.  3.  That  certificates  of  competency  shall  be  issued  by  the  Insi)ector 
of  Mines  to  any  person  who  shall  prove  satisfactorily  upon  examination, 
either  written  or  oral,  or  both,  as  may  be  prescribed  by  such  Insi)ector. 
that  he  is  qualified  by  experience  and  technical  knowledge  to  perform  the 
duties  of  either  mine  boss,  fire  boss  or  hoisting  engineer  at  the  coal  mines 
of  the  State.  Examination  for  certificates  of  service  or  competency  shall 
be  public,  and  open  to  all  citizens  of  the  United  States,  and  at  least  fifteen 
days*  notice  of  such  examination  shall  l>e  given  by  publication  in  a  news- 
paper published  in  the  city  where  such  examination  is  to  be  held.  No 
certificate  shall  be  issued  to  any  person  entitling  him  to  serve  in  more 
than  one  of  the  capacities  set  out  in  this  section,  but  two  or  more  certifi- 
cates may  be  issued  to  the  same  person  on  proper  examination. 

Sec.  4.  It  shall  be  the  duty  of  the  Inspector  of  Mines  to  hold  examina- 
tions for  certificates  of  service  and  competency  within  sixty  days  after 
this  act  takes  effect  in  each  of  the  cities  of  Brazil,  Terre  Haute.  Washing- 
ton and  Evansville,  and  to  publish  notice  of  such  examinations  as  pro- 
vided in  section  3  of  this  act,  stating  the  time  and  place  where  examina- 
tions are  to  be  held,  and  shall  make  and  publish  rules  and  regulations 
under  which  such  examinations  shall  be  conducted,  previous  to  the  first 
of  such  examinations. 

Sec.  5.  It  shall  be  unlawful  for  any  owner,  operator  or  agent  of  any 
coal  mine  in  this  State  to  employ  in  such  capacity  any  person  in  the 
capacity  of  mine  boss,  fire  boss  or  hoisting  engineer,  unless  such  person 
has  a  certificate  of  service  or  competency  as  provided  in  sections  1,  2  and 
3  of  this  act,  or  to  allow  any  person  not  having  such  certificate  to  con- 
tinue in  his  employ  in  such  capacity  after  three  months  from  the  time  thi* 
act  takes  effect,  unless  he  has  procured  such  certificate. 
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Sec.  6.  That  for  the  purpose  of  providing  for  the  expense  of  holding 
the  examinations  and  issuing  the  certificates  herein  provided  for,  each 
applicant,  before  entering  upon  examination,  shall  pay  the  Inspector  of 
Mines  one  dollar,  a  receipt  for  which  must  be  endorsed  upon  such  cer- 
tificate before  it  becomes  effective. 

Sec.  7.  That  any  person  violating  any  of  the  provisions  of  this  act 
shall  be  guilty  of  a  misdemeanor,  and,  upon  conviction,  shall  be  fined 
in  any  sum  not  less  than  five  dollars  nor  more  than  fifty  dollars. 

The  bill  providing  for  the  use  of  pure  oil  passed  the  House  of  Repre- 
sentatives too  late  to  be  acted  upon  in  the  Senate,  and  that  for  the  in- 
spection of  the  smaller  mines  failed  of  passage  in  the  House.  I  wish 
to  return  thanks  especially  to  Senators  Homer,  Humphreys  and  Mc- 
Cord  and  Representatives  Berry,  Henderson  and  Williams  for  their 
efforts  in  behalf  of  the  above  legislation. 

The  miners  of  the  State  wished  to  have  a  law  enacted  providing  for 
a  uniform  screen  at  all  mines  in  the  State.  A  bill  drawn  by  their  offi- 
cials was  introduced  into  both  Houses  and  passed  by  each,  but  neither 
House  acted  on  the  bill  passed  by  the  other  before  final  adjournment, 
so  the  law  failed  to  pass.  This  was  intended  to  take  the  place  of  the 
law  passed  in  1&91  providing  for  weighing  coal  before  screening, 
which  was  declared  inoperative  by  the  Supreme  Court  in  the  case  of 
Martin  vs.  The  State,  143  Ind.,  545.  This  matter  causes  a  great  deal 
of  friction  between  miners  and  operators,  as  screens  are  of  different 
sizes,  and  in  many  instances  screens  have  been  changed  after  the  price 
for  mining  screened  coal  had  been  fixed.  By  this  means  more  coal  is 
permitted  to  pass  through  the  screen,  causing  a  virtual  reduction  in 
the  price  paid  for  mining.  On  the  other  hand,  those  operators  whose 
screens  are  of  a  different  kind  or  size  than  was  contemplated  by  the 
law  claim  that  it  would  entail  a  large  expense  to  make  the  necessary 
changes  and  be  a  burden  to  the  business.  Improvements  in  coal-hand- 
ling machinery  are  introducing  rolling  and  shaking  screens,  for  which 
it  would  be  very  difficult  to  make  provision  in  a  law  on  this  subject 
that  can  be  made  effective,  without  providing  that  coal  shall  be 
weighed  before  screening.  The  States  of  Illinois  and  Pennsylvania 
each  enacted  a  law  for  this  purpose  during  the  past  year,  but  its  en- 
forcement is  being  resisted  in  both  States.  When  our  Legislature 
again  conVenes  we  may  have  some  light  on  the  subject  from  the  courts 
of  those  States  to  enable  our  lawmakers  to  frame  a  law  that  will  give 
relief  from  the  annoyance  that  arises  from  dissatisfaction  with  the 
present  method  of  basing  the  price  paid  for  mining.  One  of  the 
features  of  the  law  passed  last  winter  provides  that  operators  shall 
make  monthly  reports  of  their  production  to  the  Inspector  of  Mines. 
In  the  past  there  has  been  a  great  deal  of  trouble  in  getting  anything 
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near  an  accurate  return  of  the  coal  production  of  the  State,  as  many 
operators  failed  or  refused  to  furnish  the  information.  This  year 
there  is  a  marked  improvement  in  this  respect,  and  I  hope  that  next 
year  the  returns  will  be  reliable.  As  the  law  was  eflEective  only  eight 
months  of  the  current  year  they  are  not  so  in  the  present  report. 
However,  the  basis  for  such  estimates  as  were  necessary  is  much 
broader  than  it  has  been  in  previous  years. 

EXAMINATIONS. 

By  an  act  approved  March  5th,  1897,  it  was  made  unlawful  for  any 
person  to  perform  the  duties  of  a  Mine  Boss,  Fire  Boss  or  Hoisting 
Engineer  without  first  having  received  a  certificate  of  service  or  com- 
pentency  from  the  Inspector  of  Mines.  Certificates  of  service  are 
issued  on  satisfactory  proof  of  three  years'  successful  service  in  the  po- 
sition for  which  the  certificate  is  issued.  This  office  prepared  the 
following  form  of  application  for  this  kind  of  certificate: 

Ind., 189 

To  Robert  Fisher,  Inspector  of  Mines  for  Indiana: 

I hereby  apply  for  a  "Certificate  of  Service" 

in  the  State  of  Indiana^  as  provided  by  section  2,  page  127,  Acts  1887.   I 

am. . .  .years  of  age,  have  been  employed  about  mines  for years  and 

have  served  as for years,  as  follows: 

At Mine,  from to 

At Mine,  from to 

At Mine,  from to 

I  have  successfully  discharged  the  duties  of  such  position,  as  shown 
by  the  annexed  "Certificate  of  Employer"  or  "Afladavlt"— (as  the  case 
may  be).  I  here  inclose  One  Dollar  Certificate  fee,  and  4c  postage,  for 
which  please  mail  certificate. 

Applicant. 

Ind. 


CERTIFICATE  OF  EMPLOYER. 

Ind.,   189 

This  is  to  certify  that 

has  been  employed  by as at Mine 

for  more  than  three  years  last  past,  has  successfully  discharged  the  dntieK 

of  such  position  and  is  still  so  employed. 

Affidavit  of  two  acquaintances— (to  be  used  only  in  case  "Ceriilicate 

of  Employer"  in  above  form  can  not  be  obtained). 

State  of  Indiana County,  sa. 

Personally  appeared  before  me, a  Notary  l*ul)llc, 

in  and  for  the  County  and  State  aforesaid and 
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known  to  me  to  be  reputable  citizens  of  said  County 

and  State,  who  b^ng  duly  sworn,  say  that  they  have  for  more  than 

years  past  been  acquainted  with who  is  applying  for 

Certificate  of  Service  as in  the  State  of  Indiana,  that 

they  have  known  him  to  be  engaged  as  a in  said  State 

for  more  than  three  years,  as  follows,  to-wit: 

At Mine,  from to 

At Mine,  from to 

At Mine,  from to 

That  they  were  well  acquainted  with  his  work  at  each  of  said  places 
and  that  to  the  best  of  their  knowledge,  information  and  belief,  he  has 
always  successfully  discharged  the  duties  of  said  position,  and  is  sober 
and  competent 

Subscribed  and  sworn  to  before  me,  this day  of 189. .. 

Notary  Public. 

Note.— The  right  is  reserved  to  require  further  proof  if  necessary. 

IN8TRUCTIOK8. 

1.  Fill  out  and  sign  the  application. 

2.  You  should  have  employer  make  and  sign  the  "Certificate  of  Bm« 
ployer"  if  possible. 

3.  If  for  any  reason  you  can  not  get  this  Certificate,  have  two  of  your 
acquaintances  go  with  you  to  a  Notary  Public  and  make  the  affidavit 
attached  to  this  Application. 

4.  When  you  have  filled  the  blanks  as  instructed  above,  mail  as  soon 
as  possible  to  Robert  Fisher,  Inspector  of  Mines,  Brazil,  Ind.  Enclosing 
one  dollar  for  certificate  and  4c  in  postage  stamps. 

6.  If  the  papers  are  satisfactory,  your  "Certificate  of  Service"  will  be 
mailed  to  you  shortly  after  next  regular  examination.  Otherwise,  they 
will  be  returned  to  you  for  correction. 

6.    Applicants  for  Service  Certificates  need  not  attend  examinations. 

ROBBRT  FISHER,  Inspector  of  Mines. 

As  the  law  requiring  certificates  became  eflEective  on  July  16th  the 
"Certificate  of  Employer**  has  not  been  accepted  as  suflBcient  since 
that  time,  because  any  person  having  served  after  that  date  without 
a  certificate  did  so  in  violation  of  the  law.  Though  the  instructioiiB 
given  answered  all  questions  that  had  been  asked  about  the  matter 
up  to  the  time  the  blanks  were  prepared,  I  was  compelled  to  reject 
thirty  applications  for  "Service  Certificates"  besides  those  which  were 
returned  and  corrected. 

Many  of  those  whose  applications  were  rejected  passed  examinations 
and  received  "Certificates  of  Competency."  In  only  one  case  has 
there  been  manifested  serious  dissatisfaction  with  my  rulings,  when 
they  were  explained.  To  date  there  have  been  issued  "Certificates  of 
Service"  as  follows: 
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To Mine  Bosses   119 

To Hoisting  Engineers  165 

To Fire  Bosses  4 

A  list  of  the  narties  and  addresses  of  those  to  whom  certificates  have 
been  issued  is  given  below: 


MINE  BOSSKS.— SERVICE  CERTIFICATRS. 


C.  H.  Baetz,  Evansville. 
Joseph  Peters,  Alnm  Gave. 
George  Mitch,  Rosedale. 

D.  W.  Davis,  Gannelburgh. 
Wm.  Grey.  Secleyville. 
John  Jennings,  Ayrshire. 
H.  W.  Jenltlns,  Perth. 
James  Dunn,  Linton. 
Andrew  Dodds,  Littles. 
John  W.  Odell,  EvansviUe. 
Andrew  Gilmour,  Cardonia. 
Ellsworth  Tibbitts.  Turner. 
Thomas  Fanlds,  Clay  City. 
John  Crosby,  Shelbum. 
Morgan  Roberts,  Mecca. 
James  Skene,  Mecca. 
Henry  Schlatter,  BraxlL 
James  Johnson,  Coal  Bluff. 
Herbert  Wheatley,  Linton. 
R.  C.  Walker,  Troy. 

H.  T.  Brewls,  Petersburgh. 
J.  R  Wllley,  Petersburgh. 
W.  E.  Evans,  Eagle. 
Wm.  Wooley,  BoonvIUe. 
R.  M.  Freeman,  Bieknell. 
S.  C.  RIsher.  Linton. 
Wm.  Chesterfield.  Clinton. 
Jacob  D.  Lewis,  Carbon. 
Welty  A.  Jacobs,  Raglesvllle. 
D.  J.  Evans,  Carbon. 
ThoR.  R.  Small,  Washington. 
R.  J.  Wallace,  Diamond. 
Rol)ert  Lander,  Boonville. 
Joseph  Ferry,  Linton. 
H.  B.  EhrUch,  Brazil. 
John  Cox,  Brazil. 
James  A.  King,  Brazil. 
Charles  Nash,  Coal  Bluff. 
Gua.  Wellinger,  Washington. 
W.  H.  Sexton,  Linton. 


David  M.  Hopkins,  Shelbum. 
James  Cuthbertson,  Brazil. 
W.  J.  Price,  Cardonia. 
Jacob  Ehrlicb,  Sr.,  Turner. 
T.  J.  Thompson,  HoosicrvUle. 
John  Chesterfield,  Sr.,  Brazil. 
Thomas  McQuade,  Burnett. 
H.  A.  Butler,  Dugger. 
Wm.  T.  Hopkins,  Carbon. 
John  J.  Scott,  Brazil. 
James  F.  Andrew,  Clay  City. 
T.  V.  Robertson,  Linton. 
Jos.  W.  Small,  Washington. 
George  A.  Davis,  Cozville. 
Henry  Payne,  CoxvlUe. 
John  E.  Kelley,  Boonville. 
Robert  F.  Bieler.  Macksville. 
John  Bolin,  Brazil. 
Jos.  Carmichael.  SeeleyvIUe. 
John  W.  AlvIs,  SeeleyvIUe. 
Pius  Schulthels,  Evansville. 
Walter  Knox,  Ashersville. 
Edward  Donnoly,  Soeloyvllle. 
Thomas  Harris,  Washington. 
Isaac  II.  WUlIamfi,  Rosedale. 
Wm.  Conroy,  Brazil. 
Wm.  Spears,  Brazil. 
Wm.  Penze,  Brazil. 
Wm*  Wilson,  Cardonia. 
Alfred  L.  James.  Brazil. 
J.  W.  Hawkins,  Terre  Haute. 
N.  C.  Walker.  Rockville. 
Frank  Smith,  Famsworth. 
Moses  Marks,  Cardonia. 
Chas.  Harting,  Edwardsport. 
Wm.  Devoll,  SeeleyvIUe. 
Isaac  H.  Valentine,  Rosedale. 
Frank  Ix)ckhart,  Linton. 
Louis  Schultz,  Petersburgh. 
Ed.  Somers,  Staunton. 
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Thomas  Dalton,  Carbon. 
G.  W.  Briggs,  Cannelton. 
Geo.  R.  Anthony,  Fontanel. 
Thos.  J.  Thomas,  Princeton. 
Lonis  M.  Gaisser,  Evansville. 
Steward  Shlrkie,  Silverwood. 
James  L.  Devonald,  Bnmett. 
John  McAnally,  Hymera. 
Jeff.  Ladson,  Burnett. 
Patrick  Bartley,  Evansville. 
Wm.  P.  Horst,  Evansville. 
W.  L.  Wallace,  Turner. 
A.  M.  Moreland,  £2agle. 
J.  P.  Hargrove,  Boonville. 
August  Norkus,  Diamond. 
George  A.  Donie,  Perth. 
Samuel  Campbell,  Del  Carbo. 
M.  Atkinson,  Edwardsport. 
Geo.  H.  Sargent,  Eagle. 


J.  S.  Tiley,  Silverwood. 

Andrew  Winterbottom.  Sullivan. 

Peter  Andrew,  Clay  City. 

Thomas  Clemmitt.  Linton. 

George  West  Seeleyville. 

Wm.  Hutchinson,  Voorhees. 

James  C.  Pascoe,  Linton. 

A.  W.  Stnckey,  Raglesville. 

L  H.  Wooley,  Shelburn. 

D.  B.  Hall,  Evansville. 

Geo.  Bonenberger.  Evansville. 

James  McComb«,  Shelburn. 

August  Dutell,  Ashersville. 

John  F.  Perr>%  Del  Carbo. 

Simeon  Wooley,  Shelburn. 

Wm.  Gatt  Odd. 

Wm.  Robertson,  Newburg. 

Jas.  Dunlap,  Brazil. 

W.  A.  Barrowman,  Huntingb'gh. 


HOISTING  ENGINEERS.— SERVICE  CERTIFICATF^S, 


Wiley  McCarty,  Diamond. 
Geo.  Bolin,  Harmony. 
Chas.  Marshall,  Harmony. 
James  B.  Downey,  Blcknell. 
Chris.  Menning,  Clinton. 
Irwin  Stewart,  Del  Carbo. 
Albert  Marshall,  Clay  City. 
Wm.  Downey,  Blcknell. 
Chas.  Froment,  Shelburn. 
John  Stewart,  Staunton. 
Ellet  Froment,  Shelburn. 
Hubert  Haag,  Cannelburgh. 
John  Meakin,  Turner. 
J.  N.  Rettinger,  Evansville. 
Jas.  Burroughs,  Center  Point. 
Wm.  Frazer,  Ashersville. 
Wm.  Meakin,  Staunton. 
A.  D.  Blacketer,  Ayrshire. 
Robert  Wylie,  Rosedale. 
James  D.  Miley,  Ayrshire. 
T.  M.  Nelson,  Littles. 
Marlin  Rhodes,  Clinton. 
I.  N.  Cassaday,  Montgomery. 
Jos.  A.  Kauble,  Clay  City. 
Geo.  C.  Harth,  Fontanet. 
Jos.  W.  Harth,  Fontanet. 
R.  Winningham,  Seeleyville. 


James  A.  Harris,  Littles. 
J.  W.  LaFollette,  Shelburn. 
Wm.  A.  Cecil,  Evansville. 
Herman  Ehrlich,  Turner. 
Ignatz  Trappier,  Washington. 
Fred  Heiliger,  Sr..  Harmony. 
John  Dosch,  Washington. 
Noah  Manuel,  Alum  Cave. 
Barney  Wilhelm.  Evansville. 
John  Hunter.  Macksville. 
Frank  Yocom,  Perth. 
Frank  Purcell,  Washington. 
Chas.  Jackman.  Washington. 
John  Kunkler,  Washington. 
Wm.  J.  Thomas,  Clinton. 
Thos.  Foxworthy.  Coal  City. 
Nimiviah  Bush,  Shelburn. 
Wm.  Biggins,  Diamond. 
Robt.  F.  Bieler,  Macksville. 
John  W.  McCarty,  Diamond. 
Andrew  Davidson,  Coxville. 
Grant  M.  Duncan,  Brazil. 
Fred  Heiliger,  Jr.,  Harmony. 
S.  N.  Pritchard,  Seelejrvlile. 
Grant  McCurdy,  Boonville. 
N.  M.  Humphreys,  Linton. 
J.  W.  Yant,  Ashersville. 
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Louis  Helllger,  Harmony. 
John  A.  Sharps,  Carbon. 
David  Reynolds,  Center  Point. 
Roy  A.  Soiuers,  Staunton. 
James  Klmlo,  Blackburn. 
John  J.  Laurent,  Elagle. 
Wm.  Loyd,  Shelbum. 
R.  G.  James,  Burnett. 
E.  W.  Helton,  Brazil. 
Algle  A.  Church.  Clay  City. 
Zeno  Calvert  Clay  City. 
Luther  Pullen,  Knlghtsville. 
Thos.  Davidson,  Shelburn. 
Aaron  Martin.  Knightsville. 
Harry  H.  Cotterill,  Oakland  City 
Albert  Hixon,  Carbon. 
Geo.  Wood,  Petersburgh. 
Thos.  Lauder.  Boonville. 
Daniel  Kincaid,  Diamond. 
John  Miller,  Linton. 
S.  Winnlngham,  Seeleyville. 
Robt.  Schofleld,  Washington. 
John  Stiner,  Dugger. 
James  Parfitt,  Brazil. 
Henry  Herrington,  Fontanet. 
Thomas  B.  Brooks,  Carbon. 
Henry  Heacox,  Harmony. 
Thomas  Alderson,  Harmony. 
T.  W.  Thomas,  Clinton. 
J.  W.  Hardin.  Carbon. 
Edwin  S.  Boling,  Coal  Bluflf. 
Henry  Poff,  Burnett. 
Wm.  Morris.  Coal  Bluflf. 
Jos.  R.  McCaflPerty,  Augusta. 
Andrew  Kennedy,  Jr.,  Perth. 
Lee  Morris,  Clinton. 
Joseph  D.  Brown,  Coal  Bluflf. 
Wm.  Lauder,  Boonville. 
Griflf  Howells,  Center  Point. 
Levi  B.  Cramer,  Shelburn. 
Wm.  H.  Field,  Vincennes. 
S.  D.  Holbert,  Rosedale. 
W.  T.  Cassity.  Fontanet. 
Louis  F.  Bergenroth,  Troy. 
John  J.  Bergenroth,  Troy. 
John  Vonderschmidt,  Linton. 
Wm.  Judson,  Fontanet 
Geo.  Biggins,  Diamond. 
Wm.  Spears,  Brazil. 
Frank  Bard,  Brazil. 


Harry  C.  Duncan,  Brazil. 
John  L.  Wilson,  Washington. 
Wm.  M.  Boling,  Coal  Bluflf. 
O.  D.  Bowles,  Brazil. 
Wllnier  Strawn,  Eagle. 
James  Giluiour.  Cardonia. 
John  Gilmour,  Brazil. 
Noah  Brillhart  Brazil. 
Arthur  DeCamp,  Diamond. 
Pearl  Milburn,  Brazil. 
L.  S.  White,  Linton. 
Orion  Rose,  Petersburgh. 
James  M.  Toppas,  Rosedale. 
W.  S.  Fulwider,  Mecca. 
John  E.  Azbell,  Vincennes. 
Harry  T.  Reed.  Brazil. 
Wm.  Snedden,  Knightsville. 
John  Moore,  Brazil. 
Thomas  Judson,  Fontanet. 
Truman  Hedge,  Boonville. 
Hulbert  Schoe.  Maoksvllle. 
Wm.  Burroughs,  Center  Pt. 
D.  McPherson,  Seeleyville. 
Thos.  Potter,  Macksvllle. 
Louis  Lauby,  Washington. 
J.  W.  Dunbar,  Washington. 
James  McCarty,  Diamond. 
John  Green.  Montgomery. 
Frank  Stanley,  Burnett. 
Thos.  W.  Jones,  Boonville. 
Nich.  Polaskovitch,  Brazil. 
Andrew  Kennedy,  Sr..  Perth. 
J.  C.  Hopkins,  Linton. 
Robert  .Tones,  Alum  Cave. 
Van  Partington,  Evansville. 
David  Thomas,  Brazil. 
W.  J.  Hancock.  Fnrnsworth. 
Robert  O.  Pruett,  Coxville. 
Leslie  C.  Frazer,  Knightsville. 
Ira  Champer,  Seeleyville. 
Joseph  Church,  Washington. 
Otto  Hai-tloflT,  Chandler. 
Jesse  B.  Aunian,  Ashersville. 
Rufus  Bowles,  De  Forest. 
Andrew  J.  Blair,  Harmony. 
J.  N.  Broadhurst,  Macksvllle. 
George  Watson,  Vincennes. 
Fred  Collins,  Coal  BlulT. 
Ross  Vansickle,  Sllverwood. 
W.  W.  Fisher.  Ashersville. 
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Sam  W.  Gentry.  Macksville.  Fred  McClanahan.  Hjmera. 

P.  Krackenberger,  Macksville.  John  R  Dickson*  Brazil. 

Richard  G.  Gentry.  Macksville.  Wm.  F.  Souiers,  Staunton. 

Thos.  Andrew,  Clay  City.  John  Davidson,  Coxville. 

L.  B.  Southard.  Huntingburgh.  C.  A.  Taylor.  Clinton. 
Harvey  Cochran.  Sullivan. 

FIRE  BOSSES. 

Thomas  J.  Thomas,  Princeton. 
Joseph  Drovetta.  Vincennes. 
Wm.  Norton,   Shelburn. 
Evan  Davis,  Shelburn. 

Section  4  of  the  act  above  provides  that  "within  sixty  days  after  this 
act  takes  effect  examination  shall  be  held  in  each  of  the  cities  of  Brazil, 
Terre  Haute,  Washington  and  Evansville.  and  that  previous  to  the  first 
of  such  examinations  the  Inspector  of  Mines  shall  make  public  rules  and 
regulations  under  which  such  examinations  shall  be  held.**  In  compliance 
with  this  provision  of  the  law  the  following  circular  was  published,  and 
notice  was  given  by  publication  in  "The  Clay  County  Enterprise,*'  "The 
Terre  Haute  Express,"  "The  Washington  Gazette,"  and  "The  Evansville 
Journal,"  of  the  time  and  place  of  the  examination  in  the  cities  in  which 
said  newspapers  are  published. 

The  circular  referred  to  is  as  follows: 

To  Whom  It  May  Concern: 

By  an  act  of  the  Legislature  of  Indiana,  approved  March  4,  1807  (Cap. 
84,  Page  127,  Session  Laws  1897),  In  effect  April  15,  1897,  persons  em- 
ployed as  Mine  Bosses,  Fire  Bosses  or  Hoisting  Engineers  at  coal  mines 
in  this  State,  after  three  months  from  the  latter  date,  must  have  certifi- 
cates of  service  or  of  competency  signed  by  the  Inspector  of  Mines.  Cer- 
tificates of  the  first  class  will  be  issued  upon  satisfactory  evidence  being 
presented  to  the  Inspector  that  the  applicant  has  successfully  served  in 
or  about  the  mines  of  this  State  for  three  years  or  more,  in  the  capacity 
for  which  he  desires  a  certificate.  Blanks  on  which  to  make  this  proof 
will  be  mailed  about  May  1st  to  all  persons  asking  for  them  by  mail. 

Certificates  of  competency  will  be  issued  to  all  citizens  of  the  United 
State  who  satisfactorily  pass  a  public  examination  as  to  their  fitness  to 
discharge  the  duties  of  the  position  for  which  they  desire  certificates. 

The  following  rules  have  been  adopted  to  govern  the  first  series  of  ex- 
aminations held  under  the  law: 

1.  Examinations  will  be  held  at  Brazil,  Indiana,  Saturday.  May  22d, 
1897;  Terre  Haute,  Indiana,  Tuesday,  May  25th,  1897;  Washington,  Indi- 
ana, Thursday,  May  27th,  1897,  and  Evansville,  Indiana,  Saturday,  May 
29th,  1897.  The  hour  and  place  of  examination  will  be  published  twice 
in  a  weekly  paper  of  the  city  where  the  examination  is  to  be  held,  giving 
at  least  15  days*  notice. 

20— Geol. 


306  Keport  of  State  Geologist. 

L*.  Tlie  examination  will  be  by  a  series  of  printed  questions,  piven  to 
each  applicant  on  the  morning  of  the  examination.  Answers  to  the  same 
must  be  written  on  one  side  of  ruled  foolscap  paper  and  numbered  to  cor- 
respond with  the  questions.  Oral  questions  may  be  asked  in  addition  if 
deemed  necessary  by  the  Inspector  to  test  the  knowledge  of  the  ai)- 
plicants. 

3.  The  examination  for  Mine  Bosses  will  embrace  questions  on  the 
"mining  law  of  the  State;'*  "examination  of  hoisting  ropes,  saftey  catches, 
cages  and  scales;**  "ventilation  of  mines;'*  "safety  of  shafts,  entries,  rooms 
and  pillars;"  "drainage  and  haulage  roads,"  and  "handling  men." 

4.  The  examination  for  Fire  Bosses  will  embrace  questions  on  the 
"mining  laws  of  the  State,"  "ventilation  of  mines,"  "gases  of  explosive 
nature,'*  "safety  lamps,"  "detecting  fire  damp,"  and  "clearing  working 
places." 

5.  Examination  of  Hoisting  Engineers  will  embrace  questions  on  "min- 
ing laws  of  the  State,"  "steam  boilers  and  water,"  "steam  and  steam 
engines."  "ventilating  fans,"  "examination  of  wire  ropes  and  safety  appli- 
ances,** and  "pumps.** 

The  questions  will  be  so  arranged  that  the  work  can  be  done  in  four 
hours  by  a  fair  penman  who  knows  his  subject,  but  six  hours  will  be 
given  in  which  to  do  it. 

The  above  is  intended  to  be  suggestive  and  contains  all  that  I  can  con- 
sent to  give  to  any  possible  applicant  before  the  day  of  examination,  and 
I  must  decline  to  answer  letters  on  the  subject,  except  to  send  the  blanks 
referred  to  above. 

ROBERT  FISHER,  Inspector  of  Mines. 

Brazil.  Indiana,  April  17th,  1897. 

While  holding  this  series  of  examinations  it  was  learned  that  quite 
a  number  of  Hoisting  Engineers  who  had  not  served  in  that  capacity 
in  this  State  long  enough  to  entitle  them  to  ''Certificates  of  Service" 
did  not  have  sufficient  education  to  pass  a  written  examination,  while 
they  were  well  recommended  as  careful  and  competent  workmen  by 
their  employers  and  others.  Several  of  them  requested  an  oral  exam- 
ination at  the  time  specified  in  the  notices  of  examination.  As  Rule  2, 
published,  stated  that  the  examination  would  be  in  writing  I  refused 
to  grant  the  request.  As  1  had  some  doubt  of  my  power  to  hold  an 
examination  where  part  of  the  applicants  took  a  written  and  part  an 
oral  examination,  I  submitted  this  and  some  other  questions  to  the 
Attorney  General  for  his  opinion.    The  correspondence  follows: 
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Robert  Fisher,  Esq.,  Mine  Inspector: 

Dear  Sir— Answering  the  inquiries  contained  in  your  undated  letter, 
handed  me  this  morning,  I  beg  to  say: 

Yes,  to  the  first  and  second  which  are  as  follows: 

(1)  Under  Section  4,  Page  127,  Acts  1897,  is  an  examination  entirely 
oral  permissible? 

(2)  Is  an  examination  entirely  written  permissible? 
No,  to  the  third  which  is  as  follows: 

(3)  Can  an  examination  at  the  same  time  and  place  be  held  allowing 
the  candidate  to  elect  either  written  or  oral  examination,  different  lists  of 
questions  being  used? 

It  is  for  the  Inspector  to  elect  or  decide  upon  the  propriety  of  an  oral 
or  written  examination,  and  not  at  all  for  the  candidate. 

To  the  fourth,  that  the  examination  should  take  place  at  the  cities 
named  when  and  as  in  the  opinion  of  the  Inspector  there  is  Just  occasion 
for  it,  and  it  might  well  be  that  there  would  be  no  occasion  for  an  exam- 
ination in  one  at  a  particular  time  when  it  might  be  rery  necessary  in 
the  other. 

For  answer  to  the  fifth:  The  Qeneral  Assembly  has  selected  the  par- 
ticular cities  in  which  examinations  are  required  to  be  held.  I  doubt  the 
right  of  the  Inspector  to  have  examinations  held  elsewhere,  and  yet»  I 
can  see  no  one  who  can  complain,  if  circumstances  should  make  It  ap- 
parent that  it  was  more  convenient  and  therefore  desirable  to  hold  the 
examination  at  some  other  place.  The  better  practice,  however,  Is  to  con- 
form to  the  letter  of  the  law  where  that  is  practicable. 

I  have  the  honor  to  be  Yours  very  truly, 

WILLIAM  A.  KETCHAM, 
Indianapolis,  June  17,  1897.  Attorney  General. 

Acting  upon  this  opinion,  and  to  afford  an  opportunity  to  all  desir- 
ing certificates  to  secure  them,  I  issued  the  following  circular  and 
published  notice  of  the  examination  as  required  by  law: 

To  Whom  It  May  Concern: 

Notice  is  hereby  given  that  on  the  8th  day  of  July,  1897,  I  shall  hold  an 
oral  examination  of  applicants  for  Certificates  of  Competency  as  Hoisting 
Engineers,  and  on  the  9th  day  of  July  a  lilie  examination  of  applicants  for 
Certificates  of  Competency  as  Mine  Bosses  and  Fire  Bosses  at  the  coal 
mines  of  Indiana,  at  the  Court  House,  in  the  city  of  Terre  Haute.  Ex- 
aminations will  begin  at  9  o'clock  a.  m.,  and  continue  till  all  applicants 
who  present -themselves  have  been  examined  under  the  following  rules: 

1.  All  persons  desiring  to  talce  the  examination  must  notify  me  by  mail 
before  July  7th,  1897,  or  present  themselves  for  examination  at  the  hour 
named  above  for  examination  of  their  class. 

2.  Applicants  will  be  examined  separately,  but  one  applicant  at  a  time 
being  permitted  to  be  In  the  room  where  the  examination  talces  place.  To 
all  other  persons  the  examinations  shall  be  public. 

3.  Before  entering  upon  examination  each  applicant  must  make  a 
statement  that  he  has  not  been  informed  by  any  person  of  the  nature 
of  any  material  question  used  on  the  examination,  nor  received  any  assist- 


308 


Report  of  State  Geologist. 


ance  in  preparing  for  the  same  since  the  examination  opened,  and  promise 
that  he  will  not  divulge  anything  that  transpires  in  the  examination  room 
until  the  last  applicant  has  been  examined. 

4.  Upon  entering  the  examination  room  the  applicant  must  deliver  to 
the  Inspector  of  Mines  all  books,  papers  and  memoranda  which  might  be 
used  by  him  to  assist  in  answering  questions  that  might,  or  may  be,  asked 
him  on  his  examination. 

5.  The  examination  will  be  by  a  list  of  written  questions  which  will 
be  read  in  their  order  to  each  applicant  If  he  does  not  understand  the 
question  he  may  ask  for  an  explanation  before  attempting  to  answer,  but 
not  after. 

6.  The  examination  of  Hoisting  Engineers  will  Include  questions  on 
the  use,  care  and  repair  of  boilers,  engines,  hoisting  machinery,  ventilat- 
ing machinery,  and  pumping  machinery,  including  fuel,  water,  lubri- 
cants, etc. 

7.  The  examination  for  Mine  Bosses  will  include  questions  on  sink- 
ing, timbering  and  equipping  shafts,  development,  ventilation  and  drain- 
age in  the  different  veins  and  mines  found  in  Indiana,  also  accidents  and 
the  means  of  preventing  them. 

8.  Examination  of  Fire  Bosses  will  include  questions  on  safety  lamps, 
testing  for  gas,  removing  gas,  ventilating  of  gaseous  mines,  and  gaseous 
mines  of  Indiana. 

0.  Questions  on  the  Mining  Laws  of  Indiana.  Copies  of  the  edition  of 
1895  will  be  furnished  free  on  request.  The  1887  edition  is  about  ready 
for  delivery  to  those  who  have  ordered  it 

10.  Answers  will  be  graded  as  given  and  results  announced  at  the  close 
of  each  day  of  the  examination. 

11.  This  circular  contains  all  information  that  will  be  given  previous 
to  the  day  of  examination. 

ROBERT  FISHER,  Inspector  of  Mines. 
Brazil,  Indiana. 

Examinations  have  since  been  held  in  Evansville,  September  22d, 
and  Terre  Haute,  September  28th  and  October  23d.  The  following 
table  shows  the  number  of  applicants  at  each  examination,  Certificates 
granted  and  Applications  rejected: 


Examination  at 

Date. 

Braiil  

Terre  Hauto 

WasbioKton 

Evansville 

Terre  Haute 

May     22 
"       2ft 

"       29 
July  8-9 

Evansville 

Terre  Haute 

Terre  Haute 

Totals 

Sept.  22 

"       28 

Oct.     Z\ 

•  .  . 

Applicants. 


MB.    FB.    Eng. 


Ckbtipicatks. 


Rrjbctkd. 


MB.IFB.    Eng.  1MB. 


I 


22^' 

1 

12 

,    u 

1 

28 

1 

11 

:    22 

1 

9 

0 

4 

8 

0 

5 

0 

4 

5 

0 

18 

1 

7 

t\ 

1 

ft 

2 

8 

3 

19 

1 

13  1 

14 

1 

7 

1 

8 

ft 

1 

113 

7 

67 

84 

1 

7 

10 

11 

4 

tl 
8 
8 
6 


7 
7 
1 
0 
5 
2 
5 


F  B.  I  Eng. 


0 
0 
0 

0  I 
0  • 
0 
0 
0 


0 

1 

0 

I 

0 
5 
2 


56    '      29  I        0 


11 


''One  applicant  nut  a  citizen  of  the  United  Stiitcs. 


Bepobt  of  State  Inspeotob  of  Mines.  309 

This  j;able  shows  that  of  187  applicants  147  passed  the  examina- 
tion and  40  failed^  a  percentage  of  failure  of  21^.  This  in  spite  of 
the  fact  that  there  is  nearly  a  total  absence  of  technical  questions  in 
the  examinations.  We  have  endeavored  to  so  frame  the  questions  as 
to  test  the  practical  knowledge  of  the  applicants,  and  not  to  allow 
practical  and  successful  men  to  be  displaced  by  others  who,  while  they 
may  have  made  a  theoretical  study  of  the  subjects  pertaining  to  the 
business,  have  little  or  no  practical  experience  in  the  duties  of  the 
position  for  which  a  certificate  is  desired.  I  herewith  give  a  sample 
of  the  questions  used  for  each  kind  of  certificate.  These  will  give  a 
fair  idea  of  the  scope  of  the  examinations  held  to  this  date.  5*uture 
examinations  will  be  made  more  difficult,  with  a  view  of  increasing 
study  among  those  affected  by  them: 

Questions  fob  the  Examinations  of  Mine  Bosses  in  the  State  of  Indi- 
,  ANA,  AT  Washington,  May  27,  1897. 

1.  Give  your  name,  age  and  postoffice  address. 

2.  Where  were  you  bom?  If  abroad,  when  and  where  were  you  nat- 
uralized? 

3.  What  In  your  Judgment  are  the  necessary  qualifications  In  a  suc- 
cessful Mine  Boss? 

4.  Describe  the  duties  of  a  Mine  Boss  as  provided  by  the  law  of  the 
State  of  Iiidlana. 

5.  In  what  capacities  have  you  been  employed  in  coal  mines,  and  how 
long  in  each  capacity? 

6.  How  do  gob  fires  originate  in  mines?  What  are  the  best  means  to 
put  them  out,  and  how  would  you  guard  against  them? 

7.  What  precautions  are  necessary  to  prevent  falls  of  roof  or  coal? 
How  would  you  induce  workmen  to  take  those  precautions? 

8.  What  are  the  causes  of  foul  air  in  mines?  How  would  you  discover 
the  presence  of  black  damp?  white  damp?  explosive  gas? 

9.  The  velocity  of  the  air  current  as  shown  by  the  anemometer  is  280 
feet,  the  air  course  is  9  feet  wide  and  4%  feet  high,  what  amount  of  air 
is  passing? 

10.  How  many  ways  are  there  of  producing  a  current  of  air  to  assist 
in  ventilating  a  coal  mine? 

11.  How  do  you  determine  the  amount  of  air  circulating  in  a  mine? 

12.  What  means  can  be  used  to  increase  the  amount  of  air  circulating 
in  a  mine  without  increasing  the  power  used  to  produce  the  current? 

13.  Name  the  heaviest  and  the  lightest  gases  met  with  In  coal  mines. 
In  what  parts  of  the  mine  would  you  expect  to  find  each? 

14.  If  an  entry  is  driven  at  an  angle  of  one-third  with  the  face  of  the 
coal,  how  far  apart  would  rooms  on  the  face  have  to  be  turned  to  give 
rooms  21  feet  wide  and  pillars  12  feet  thick? 

15.  What  persons  are  prohibited  from  working  in  the  coal  mines  of 
Indiana,  and  what  precautions  that  these  provisions  of  the  law  are  com- 
plied with? 
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IG.    Nume  some  of  the  bad  results  of  poor  drainage  in  mines. 

17.  Describe  the  best  means  of  constructing  a  haulage  road  where  the 
bottom  is  soft  and  makes  a  good  deal  of  water. 

18.  If  jou  were  not  getting  out  the  amount  of  coal  that  you  should 
with  the  forces  employed,  what  means  would  you  talce  to  discover  the 
cause? 

10.  If  miners  or  other  workmen  in  your  mine  were  in  the  habit  of 
leaving  doors  open  in  the  mine,  or  in  any  other  way  violating  the  law, 
what  steps  would  you  take  to  put  a  stop  to  the  practice? 

20.  In  a  certain  mine  the  main  entries  are  advanced  500  feet  on  one 
side  of  the  shaft  and  350  feet  on  the  other  side.  Two  pairs  of  cross  entries 
are  working  on  each  side  of  the  shaft  The  first  pair  are  advanced  850 
feet,  the  second  250  feet,  the  third  250  feet  and  the  fourth  100  feet  Roonui 
are  turned  off  the  cross  entries  every  35  feet.  The  air  splits  at  the  bot- 
tom and  measures  25,000  feet  at  the  downcast.  The  mine  worked  six  days 
in  April.  1887.  Make  out  the  monthly  report  to  the  Inspector.  (Blanks 
furnished.) 

Questions  for  the  Examination  of  Fire  Bosses.- -Indiana,  May,  1897. 

1.  Give  your  name,  age  and  place  of  birth. 

2.  If  bom  abroad,  have  you  been  naturalized?    When  and  where? 

8.  What  is  the  duty  of  a  Fire  Boss  as  provided  in  the  mine  law  of 
Indiana? 

4.  How  would  you  learn  whether  a  safety  lamp  is  in  conclition  for 
use?    Name  three  defects  that  would  render  it  unfit. 

5.  In  what  part  of  a  mine  is  fire  damp  most  likely  to  gather?  What 
conditions  of  the  ventilation  of  a  mine  make  the  accumulation  of  gas 
most  likely? 

G.  How  would  you  prevent  the  accumulation  of  gas  in  the  worked  out 
parts  of  a  mine? 

7.  Under  what  conditions  would  it  be  safe  to  use  open  lights  in  a  place 
that  makes  fire  damp? 

8.  What  record  would  you  keep  of  your  daily  examinations  for  fire 
damp?    ' 

9.  How  fast  should  the  air  current  travel  in  places  where  there  is 
likely  to  be  a  dangerous  amount  of  gas  generated? 

10.  What  is  the  first  indication  given  by  the  safety  lamp  of  the  pres- 
ence of  gas?    What  other  indications  as  the  amount  of  gas  increases? 

11.  What  kinds  of  safety  lamps  are  you  familiar  with? 

12.  What  dangers  are  met  by  a  rescuing  party  in  a  mine  after  a  seri- 
ous explosion  of  fire  damp? 

13.  What  means  would  you  use  to  overcome  such  dangers? 

14.  What  experience  have  you  had  in  gaseous  mines?  In  what 
capacity? 


Report  of  State  Inspector  of  Mines.       311 


QU£BTiON8   FOR  THE   EXAMINATION   OF   Hoi8TlN(i    ENeiNEEUS,  AT  TeRKE    UaUTE, 

Ind.,  October  23,  1897. 

1.  What  do  you  consider  the  most  essential  qualifications  of  a  Hoist- 
ing Engineer? 

2.  Who  may  be  placed  in  charge  of  a  hoisting  engine  under  the  laws 
of  Indiana? 

3.  In  a  general  way  describe  the  principles  involved  in  the  construc- 
tion of  steam  boilers. 

4.  Describe  two  ways  of  setting  boilers  and  how  provision  is  made  for 
their  expansion  and  contraction. 

5.  Do  the  flues  and  tubes  used  in  boilers  increase  or  diminish  their 
strength?    Oive  reasons. 

6.  Where  should  water  gauges  be  placed  on  a  boiler?  Why  are  steam 
gauges  necessary? 

7.  Describe  three  diflferent  kinds  of  grates  with  which  you  are 
familiar. 

8.  Describe  the  principle  of  the  safety  valve. 

9.  The  shell  of  a  plain  cylinder  boiler  is  30  inches  in  diameter  and  20 
feet  long,  and  is  made  of  single  riveted  wrought  iron  boiler  plate  three- 
eighths  Inches  thick.    What  pressure  can  it  carry  safely? 

10.  How  is  a  forced  draft  produced  in  a  boiler  furnace? 

11.  What  dififerent  kinds  of  stress,  or  strain,  ia  placed  upon  the  diflfer- 
ent materials  used  in  a  hoisting  outfit,  including  boilers? 

12.  What  should  be  the  smaUest  rope  used  to  hoist  two  tons  of  coal,, 
the  cars,  cage  and  rope  weighing  3,500  pounds? 

13.  What  different  kinds  of  bolts  are  used  in  the  construction  of  a 
steam  engine?    Tell  where  one  of  each  kind  is  used. 

14.  An  expansion  joint  is  to  be  placed  in  a  line  of  steam  pipe  450  feet 
long.    How  much  movement  should  it  have? 

15.  What  diflferent  methods  are  in  use  to  fasten  wheels  and  pulleys 
rigidly  to  shafts? 

16.  Suppose  a  spur  wheel  broke  and  you  wished  to  order  a  new  one, 
where  would  you  measure  the  diameter  of  the  old  one? 

17.  Name  the  parts  of  a  plain  slide  valve  engine  to  which  motion  is 
imparted  when  running. 

18.  Describe  the  course  of  steam  from  the  boiler  to  make  a  complete 
revolution  of  the  cranks. 

19.  How  does  the  reverse  link  produce  the  desired  result? 

20.  Give  the  changes  made  in  the  direction  of  motion  in  hoisting  a 
cage  from  a  shaft,  and  by  what  mechanism  each  change  is  produced. 

On  August  2d  the  following  circular  was  published  and  distributed 
to-  all  persons  holding  certificates  and  to  all  operators  of  mines  em- 
ploying ten  or  more  men,  as  far  as  such  operators  had  come  to  the 
knowledge  of  this  office: 
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To  Whom  It  May  Conoerii: 

I  herewith  publish  a  list  of  persons  who  have  been  panted  certificates 
under  the  provisions  of  "An  Act  to  provide  for  the  examination  of  Mine 
Bosses,  Fire  Bosses  and  Hoisting  Engineers  at  coal  mines,  etc.,"  p.  127, 
Acts  1897. 

While  In  terms  this  law  applies  to  all  mines  in  the  State,  construing  It 
in  connection  with  other  mining  laws,  this  office  holds  that  it  applies  only 
to  mines  employing  more  than  ten  men.  However,  if  more  than  this  num- 
ber are  employed  at  any  time,  even  for  a  day,  the  person  acting  in  either 
of  the  above  capacities,  without  a  certificate,  is  liable  to  be  fined,  as  Is 
the  person,  firm  or  corporation  employing  him.  The  theory  of  the  law  is 
that  all  persons  entrusted  with  the  performance  of  the  duties  of  either 
of  the  above  positions  should  be  able  to  demonstrate  their  competency 
by  passing  an  examination,  but  as  a  special  favor  to  those  who  have 
served  in  either  of  those  capacities  for  three  years,  in  this  State,  they 
are  exempted  from  such  examination.  A  service  certificate,  therefore, 
does  not  indicate  any  opinion  of  the  Inspector  of  Mines  as  to  the  com- 
petency of  the  person  holding  it,  though  it  has  the  same  force  and  effect 
in  protecting  the  employer  from  a  criminal  prosecution  as  a  certificate  of 
competency.  Certificates  of  com[)etency  are  granted  only  after  an  exami- 
nation, and  are,  in  effect,  a  recommendation  from  the  Inspector  to  the 
extent  indicated  by  the  percentage  earned. 

It  is  the  duty  of  the  Inspector  of  Mines  to  file  affidavits  against  all  per- 
sons holding,  or  giving,  employment  to  persons  not  provided  with  certifi- 
cates, as  soon  as  evidence  sufficient  to  secure  conviction  can  be  secured, 
either  from  personal  investigation,  or  through  other  witnesses.  Persons 
affected  will  govern  themselves  accordingly. 

Examinations  will  be  held  within  three  weeks  at  any  time  after  twenty- 
five  applications,  accompanied  by  the  fee  of  $1.00,  have  been  received  at 
this  office.  The  convenience  of  the  greatest  number  of  applicants  will 
determine  the  place  where  examinations  will  be  held.  No  certificates  will 
be  issued  until  after  the  next  general  examination. 

As  inquiries  are  frequently  addressed  to  this  office  for  persons  to  fill 
positions.  It  will  be  of  mutual  advantage  to  all  interested  if  all  certificate 
holders  who  desire  to  change  location  would  notify  me  by  mail  of  such 
desire,  where  position  is  wanted,  and  salary  expected,  so  that  I  can  put 
parties  into  communication  with  each  other.  Hoping  that  by  co-operation 
we  may  be  able  to  raise  the  standard  of  efficiency  in  the  positions  covered 
by  the  law,  I  am.  Respectfully, 

KOBEllT  FISHER,  Inspector  of  Mines. 

Brazil,  Indiana,  August  2,  1897. 

I  found  it  necessary  to  institute  le^al  proceedings  in  several  cases 
where  the  law  was  being  violated  flagrantly,  but  in  only  one  case  was 
any  defense  made.    Tn  that,  the  case  of  the  State  vs.  William  Horst, 

before Poole,  J.  P.,  at  Evansville,  Indiana,  the  defendant  was 

found  guilty  and  fined  five  dollars  and  costs.  No  appeal  was  taken, 
so  that  no  case  has  been  tried  in  a  higher  court.  All  other  parties 
against  whom  afTidavits  were  filed  pleaded  guilty. 
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Several  complaints  have  reached  this  office  of  persons  who  occa^ 
sionally  hoist  coal  and  men  at  places  where  a  properly  certified  man  is 
in  charge.  I  have  uniformly  refused  to  file  charges  in  snch  cases, 
as  I  believe  the  spirit  of  the  law  permits  such  action  as  a  part  of  the 
training  and  experience  necessary  to  fit  persons  to  pass  examinations 
in  the  future.  It  appears  to  me  that  any  other  construction  of  the  law 
would  debar  citizens  of  our  State  from  securing  the  necessary  pre- 
liminary practice  to  fit  them  to  take  charge  of  hoisting  machinery  and 
would  limit  our  future  choice  of  Hoisting  Engineers  to  those  who  had 
obtained  their  practical  knowledge  of  the  business  in  another  State 
or  to  those  who  had  a  purely  theoretical  knowledge.  While  the  priv- 
ilege may  be  abused  by  allowing  incompetent  men  to  have  temporary 
charge,  the  remedy  is  with  the  certified  men  who  have  the  responsible 
positions,  and  not  at  law. 

The  following  is  a  list  of  those  who  have  secured  certificates  of  com- 
petency at  the  various  examinations: 


MINE  BOSSES— CERTIFICATES  OF  COMPETENCY. 


M.  McMorrow,  Brazil. 
Alex.  Orr,  Harmony. 
James  G.  Biggins,  Perth. 
Thomas  Orr,  Harmony. 
Roland  Elstone,  Diamond. 
R.  F.  Jenkins,  Knightsvnie. 
R.  M.  Irving,  Knightsville. 
Joseph  W.  Williams,  Brazil. 
Andrew  Spears,  Brazil. 
George  Myers,  Brazil. 
Samuel  Lindsay,  Bnizil. 
John  Mushett,  Terre  Haute. 
P.  J.  Mooney,  Brazil. 
Mike  Hofmann,  Ashersville. 
G.  C.  Potter,  Augusta. 
ThoB.  R.  Small,  Washington. 
Thomas  Harris,  W^ashington. 
W.  H.  Walton,  Linton. 
Geo.  B.  Brown,  Montgomery. 
Jas.  B.  Brown,  Washington. 
Joseph  Fennel,  Linton, 
tllchard  T.  Jones,  Princeton. 
Hugh  Monahan,  Evansville. 
Geo.  F.  Archbold,  Newburgh. 
H.  L.  Williams,  Troy. 
Wm.  T.  Conroy,  Brazil. 
Martin  Navin,   Diamond. 


J.  S.  Newport,  Linton. 
Ed.  Stewart,  Hymera. 
G.  E.  Broadhurst,  MacksviUe. 
Wm.   P.  McQuade,  Brazil. 
James  Watters,  Clay  City. 
George  Epperson,  Linton. 
Thos.  Gregory,  Fontanet. 
David  W.  James,  Clinton. 
Wm.  Devonald,  Clinton. 
W.  A.  Edwards,  Clinton. 
John  Archer,  Clinton. 
Duncan  MeCallum,  Clinton. 
C.  C.  HaU,  Shelburn. 
George  L.  Potts,  Diamond. 
Griflf  Howell,  Center  Point. 
Thomas  Parr,  Fontanet 
Wm.  Britton,  Alum  Cave. 
James  Steele,  MacksviUe. 
Alex.  Faulds,  Alum  Cave. 
John  Paton,  Lyford. 
Wm.  R.  Scott,  Vincennes. 
Frank  Gendthar,  EvansviUe. 
John  A.  Bolin,  Harmony. 
Fred  Eberwine,  Knightsville. 
Thos.  J.  Russel,  Cardonia. 
R.  J.  Monkhouse,  Coal  Bluff. 
John  Watters,  Clay  City. 
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James  Mclnnis,  Carbon. 
John  Chesterfield,  Jr.,  Brazil. 
James  Baxter,  Cardonia. 
John  A.  Templeton,  Linton. 
Samuel  Thorpe,  Linton. 
A.  L.  Boore,  Clay  City. 
Frank  J.  E.  Urbain,  Brazil. 
J.  F.  Erwin,  Macksville. 
David  John,  Shelbum. 
Bartly  Stinson,  Sophia. 
W.  A.  Jackson,  Oakland  City. 
A.  H.  Zimmerman,  Mecca. 
John  L.  Suttie,  Cardonia. 
Wm.  Wilson,  Cardonia. 
James  Burt,  Cardonia. 


James  M.  Coakley,  Cardonia. 
John  A.  Beck,  Dugger. 
Michael  Doyle,  Brazil. 
Frank  Dnnlap,  Clinton. 
Thomas  G.  Marshall,  Carbon. 
John  Quigley,  Carbon. 
A.  D.  Scott.  Del  Carbo. 
Hugh  Klrkland,  Perth. 
P.  H.  Penna,  Linton. 
J.  W.  Rlsher,  Linton. 
Wm.  L.  Erwin,  St.  Mary's. 
J.  R.  Horsfield,  Knightsville. 
D.  Bogle,  Clinton. 
Valentine  Martin,  Rosedale. 
Wm.  F.  Brown,  Alum  Cave. 


FIRE  BasSES-CERTlFICATES  OF  COMPETENCY. 


Fred  Brink,  Coal  Bluflf. 
Robert  M.  Irving,  Knightsville. 
Chas.  Sheridan,  Diamond. 
David  John,  Shelburn. 


Wm.  Woods,  Princeton. 
Richard  T.  Jones.  Princeton. 
Jos.  W.  Horsfield,  Knightsville. 


H()ISTIN(i  ENGINEERS  -CERTIFICATES  OF  a)MPETENCY. 


William  MIlbur.u,  Cardonia. 
John  Beaton,  Brazil. 
Walter  Irwin,  Brazil. 
Wm.  Vanlieu,  Lyford. 

D.  H.  Collier,  Diamond. 
Milton  Smith,  Diamond. 
A.  G.  Collier,  Diamond. 
Ed.  Butts,  Diamond. 

W.  C.  Biggins,  Diamond. 
Thomas  McNair,  Carbon. 
W.  J.  Hinklo,  Hymcra. 
H.  C.  Cummins,  Hymera. 
Thomas  Shnnnahan,  Mecca. 
Benjamin  F.  Lyday,  Lyford. 
Jona  E.  Meredith,  Linton. 
G.  F.  Archbold,  Newburgh. 
H.  M.  Graves,  Voorhees. 

E.  R.  Dickie,  Dugger. 

W.  C.  Ringo.  Edwardsport. 
Au8tlu  Jackson,  Clinton. 
Wallace  Boone,  Merom. 
C.  F.  Thorpe,  Linton. 
Frank  Craft.  Clinton. 


Robert  Biggins,  Diamond. 
John  Cloyd,  Rosedale. 
Benj.  Smith,  Linton. 
John  Dorman,  Burnett. 
Lee  Wehr,  Lyford. 
Thomas  Gregory,  Fontanet. 
Joseph  Ilaag,  Washington. 
Anil)rosc  Cramer,  Rosedale. 
Frank  Ritzol,  Evansville. 
Alexander  Maule,  Princeton. 
Smith  H.  Abshire,  Newburg. 
W.  J.  I*rioe,  Montgomery. 
Robert  Hall,  Evansville. 
James  W.  Powell,  Evansville. 
Thomas  Roberts,  Evansville. 
Albert  Lynch,  Princeton. 
Frank  Turber,  Princeton. 
Charles  Sterne.  Francisco. 
Michael  B.  Miller,  Evansville. 
Charles  E.  Boots,   Macksville. 
R.  O.  Pruett,  Coxville. 
Mellie  S.  Hunter,  Montezuma. 
Clarence  Strader,  Seeloyville. 
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Curtis  Redding,  Mecca.  Claude  Erwln,  St.  Mary's. 

A.  H.  Zimmerman,  Mecca.  Otis  Bledsoe,  I^ewis. 

CJeo.  W  .Rice,  Coxvllle.  J.  W.  Davis,  Brazil. 

Mablon  R.  Gustin,  Sullivan.  Charles  Woolf,  Lyford. 

John  S.  Robertson,  Newburg.  Wm.  P.  Brown,  Alum  Cave. 

MAPS. 

The  law  requiring  maps  to  be  made  and  filed  with  the  Inspector  of 
Mines  has  been  very  generally  complied  with.  The  strike  which  began 
July  4th  and  lasted  until  the  middle  of  September  interfered  materi- 
ally with  the  making  of  maps  at  some  of  the  mines  that  were  allowed 
to  fill  with  water.  At  others,  whore  the  roof  was  bad,  it  was  allowed  to 
fall  in  places,  so  as  to  make  a  complete  survey  impossible,  and  so  maps 
were  not  filed  within  the  time  limited.  Where  such  causes  existed  I 
have  not  taken  advantage  of  the  provision  of  the  statute  authorizing 
the  appointment  of  an  engineer  to  make  the  survey  and  maps.  This 
has  been  done  only  in  cases  where  there  seemed  to  be  a  willful  disre- 
gard of  the  provisions  of  the  law,  and  in  several  instances  when  ap- 
pointments were  made  the  owners  of  the  mines  made  contracts  with 
the  engineer  for  the  work.  In  only  two  instances  have  any  complaints 
been  made  of  the  operation  of  the  law  in  this  respect..  Several  of  the 
maps  furnished  do  not  comply  with  the  law  in  all  respects,  but  as  they 
evidence  a  disposition  on  the  part  of  mine  owners  to  keep  within  the 
law,  I  have  not  insisted  upon  their  being  corrected  at  this  time.  The 
law  provides  that  all  maps  shall  be  corrected  each  year  between  May 
1st  and  September  1st,  and  I  shall  insist  on  the  work  next  year  being 
done  by  a  competent  person  and  on  having  the  details  properly  shown 
on  the  maps.  In  regard  to  the  necessity  of  correct  maps  I  cannot  do 
better  than  quote  from  the  first  report  of  the  Mine  Inspector  of  this 
State: 

"I  cannot  exaggerate  the  importance  of  having  correct  plans.  When 
our  present  mines  are  abandoned  and  filled  with  water  these  maps  will 
have  to  guide  us  in  future  mining  operations,  and  if  they  are  mis- 
leading we  should  be  much  better  without  them,  for  they  may  cause 
much  destruction  of  life,"  and  from  the  report  of  1883:  "A  great  ex- 
pense and  annoyance  is  occasioned  in  approaching  an  abandoned  mine 
where  the  extent  of  the  worked-out  territory  is  not  known.  The  survey 
and  map  should  be  made  by  a  practical  surveyor,  so  that  the  accuracy 
of  the  survey  could  be  relied  upon.  When  a  mine  is  worked  out  and 
abandoned  all  trace  of  it  may  disappear  in  a  few  years."  In  the  case 
of  mines  working  toward  abandoned  works  we  have  had  several  exam- 
ples lately  of  the  expense  attending  approaching  them  without  a  map. 
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in  one  case  a  bore  hole  having  been  kept  ahead  of  the  workings  for 
over  300  feet.  In  another  case  where  apprehensions  were  felt  as  to 
the  danger  of  breaking  into  an  old  mine^  of  which  a  map  had  been 
filed,  a  survey  showed  that  the  workings  of  the  two  mines  were  nearly 
500  feet  apart,  and  work  was  continued  for  more  than  a  year  without 
the  expense  attending  upon  keeping  a  drill  hole  in  advance.  But  this 
does  not  appeal  to  mine  owners,  as  the  benefit  derived  from  it  will  be 
received  by  future  operators.  But  a  correct  working  map  is  a  present 
benefit  in  many  ways.  It  has  a  tendency  to  secure  a  more  systematic 
working  of  the  mine,  to  keep  the  workings  in  such  a  shape  that  the 
greatest  possible  amount  of  coal  is  finally  recovered  from  the  pillars 
and  to  prevent  accidents  from  shots  blowing  through  pillars.  In  many 
instances  an  accurate  map  of  a  mine  would  have  prevented  costly  liti- 
gation over  property  injured  by  roof  falling  on  account  of  insufficient 
pillars  being  left  to  support  it,  and  on  account  of  trespassing  on  coal 
out  of  the  proper  lines.  The  value  of  the  maps  to  this  office  lies  prin- 
cipally in  the  assistance  they  render  in  understanding  the  monthly 
reports  of  Mine  Bosses  and  their  use  as  a  guide  to  the  mines  on  visits 
of  inspection.  We  have  received  great  benefit  in  these  ways,  and  their 
value  to  a  new  incumbent  of  the  office  would  be  inestimable.  One  sur- 
vey was  made  during  the  year  at  the  request  of  an  adjoining  land- 
owner, where  a  coal  company  was  supposed  to  be  trespassing  on  his 
land,  which  the  survey  showed  to  be  true.  The  matter  was  amicably 
adjusted  by  the  parties  on  the  basis  of  the  survey,  and  no  certified  copy 
of  the  map  was  necessary.  This  survey  was  made  at  the  mine  of  the 
Currysville  Coal  Co.,  near  Shelbum,  on  March  10th,  1897.  No  pros- 
ecutions have  been  instituted  for  failure  to  furnish  maps,  and  I  think 
none  will  be  necessary. 


DESCRIPTIONS  OF   MIXES. 

During  the  year  1897  mines  employing  more  than  ten  men  have 
been  operated  in  the  counties  of  Clay,  Daviess,  Dubois,  Fountain,  Gib- 
son, Greene,  Knox,  Martin,  Owen,  Parke,  Perry,  Pike,  Sullivan,  Van- 
derburgh, Vermillion,  Vigo,  Warrick.  I  give  below  brief  descriptions 
of  the  several  mines  in  each  county: 
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CLAY  COUNTY. 
Brazil  Block  Coal  Co/b  No.  1. 

Located  in  the  north  part  of  the  city  of  Brazil,  on  the  C.  &  I.  C. 
Bailroad.  Electric  Mining  Machinery  is  used.  The  shiaft  bottom  is 
lighted  with  incandescent  lamps.  In  securing  the  roof  at  the  bottom 
of  the  shaft,  instead  of  the  timbers  usually  employed  for  this  purpose, 
legs  of  4rJ-inch  diameter  gas  pipe  and  cross  bars  of  railroad  iron  are 
used.  These  are  lagged  overhead  with  2-inch  oak  timber.  The  result 
to  date  is  highly  satisfactor}',  as  there  has  been  no  necessity  for  re- 
jiairs  since  the  mine  was  opened,  though  the  roof  is  one  that  is  very 
sensitive  to  the  action  of  air,  and  in  mines  of  this  vein  where  timber 
is  used  it  requires  frequent  renewal,  and  the  roof  gives  a  great  deal 
of  trouble.  The  double  partings  at  the  bottoms  are  floored,  and  with 
good  tracks,  the  handling  of  coal  is  made  comparatively  easy.  The 
'  imderclay  is  soft,  making  it  necessary  to  corduroy  the  hauling  roads, 
as  a  great  deal  of  water  is  coming  into  the  mine  from  others  that 
have  been  worked  out  and  abandoned  in  territory  surrounding  it,  the 
Campbell,  Morris  and  Black  Diamond  having  opened  the  most  terri- 
tory. Where  corduroy  is  not  used  the  roads  are  very  muddy.  For 
convenience  in  handling  machines  the  bottom  is  taken  up  in  all  en- 
tries and  nearly  all  rooms,  so  that  it  is  very  hard  to  keep  water  off 
the  roads.  Where  the  roof  will  admit  of  it,  rooms  are  driven  double 
60  feet  wide,  with  a  road  on  each  side  and  the  refuse  gobbed  in  the 
middle.  This  gives  an  opportunity  for  the  circulation  of  air  around 
the  working  face  at  all  times.  Ventilation  is  good  in  all  the  entries, 
but  as  machine  mining  requires  shot  firing  at  all  hours  of  the  day, 
the  air  is  smoky  at  times,  requiring  a  great  deal  more  than  the  statu- 
tory amount  of  air  to  be  kept  in  circulation.  Keyes'  Automatic  Mine 
Doors  are  used  on  the  main  airways  and  have  given  very  good  satis- 
faction. The  roof  requires  constant  attention,  and  it  reflects  credit  on 
the  management  that  so  few  accidents  from  falling  of  roof  have 
occurred  in  the  mine  during  the  year.  The  last  inspection  was  made 
November  10th,  1897,  and  very  few  recommendations  were  found 
necessary,  and  nearly  all  of  the  defects  were  easily  remedied.  The  air 
is  split  to  afford  five  separate  currents  of  air  to  different  sections  of  the 
mine.    The  largest  section  has  but  30  men  in  it. 
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Gart  No.  3  Mine. 

Located  on  the  Harmony  North  Branch  of  the  E.  &  T.  H.  Railroad 
one  and  one-fourth  miles  north  of  the  main  line.  It  is  in  territory 
that  is  nearly  surrounded  by  abandoned  works,  and  makes  a  great  deal 
of  water,  six  pumps  being  in  use  at  the  mine.  On  two  occasions  dur- 
ing the  year  the  mine  was  laid  idle  on  account  of  the  water  rising 
at  the  shaft.  The  works  and  the  escape  ways  are  so  located  that  no 
danger  to  the  workmen  is  to  be  apprehended  from  this  source,  how- 
ever. The  mine  is  fitted  with  self-dumping  cages,  the  mine  car  re- 
maining on  the  cage  and  being  emptied  without  handling  by  the  top 
men.  This  result  is  displacing  one  or  two  laborers  on  the  pit  top,  the 
weighman  doing  all  the  work. 

Two  veins  are  worked  in  the  mine,  the  coal  from  the  upper  being 
brought  through  a  tunnel  to  the  lower  vein  and  hoisted  from  the 
bottom  of  the  shaft.  The  works  on  the  southeast  side  of  the  shaft  are 
worked  out  and  abandoned. 

The  roof  in  the  bottom  vein  is  good  in  most  places,  but  the  coal 
lies  uneven,  giving  a  very  irregular  haulage  way,  the  grades  being 
heavy,  and  making  the  haulage  very  costly.  The  roof  in  the  top 
vein  is  fair,  but  requires  a  good  deal  of  timber  to  keep  it  safe.  The 
water  from  the  upper  vein  is  drained  through  drill  holes  to  the  lower 
vein  and  from  there  brought  to  the  surface  by  pumps.  Some  of  these 
are  operated  through  bore  holes  from  the  surface  reaching  low  places 
in  the  workings,  thereby  doing  away  with  a  great  deal  of  pipincr  and 
ditching  undeground,  the  steam  pipes  being  laid  from  the  boiler  along 
the  surface  of  the  ^^round. 

This  helps  to  improve  the  ventilation  by  allowing  the  air  passing 
through  the  mine  to  be  kept  free  from  the  heat  from  a  long  line  of 
steam  pipe  and  from  the  exhaust  steam  from  the  pumps.  Rooms  and 
entries  are  worked  standard  width,  as  given  in  another  part  of  this  re- 
port, and  are  well  drained  and  timbered  where  necessary.  When  the 
last  inspection  was  made,  November  10th,  1897,  the  ventilation  was 
fairly  good,  but  the  air  that  was  coming  from  the  fan  should  have 
furnished  a  better  current  at  the  working  faces.  This  was  due  to  some 
extent  to  a  door  on  the  main  air  course  being  open  a  great  deal,  and 
to  some  of  the  air  courses  being  used  for  stowage  by  niiners,  who 
lacked  pure  air  in  consequence.  This  is  a  thing  that  requires  constant 
vigilance  on  the  part  of  mine  foremen,  as  workmen  are  in  the  habit  of 
putting  dirt,  timbers,  tools,  etc.,  into  the  breakthroughs  and  thereby 
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choking  the  air-passage  of  the  mines.  Good  ventilation  can  be  se- 
cured at  least  expense  by  keeping  airways  clean.  Owing  to  this  mine 
being  idle  so  much  during  the  year  it  had  been  allowed  to  get  into 
bad  condition  and  had  not  been  fully  repaired  at  the  time  of  my 
visit,  but  it  appeared  that  Mr.  Conroy  was  pushing  the  work  with  all 
possible  speed. 

Gart  No.  5  Mine. 

Situated  in  the  town  of  Cardonia,on  the  Knightsville  North  Branch 
of  the  T.  H.  &  I.  R.  R.  This  is  the  largest  mine  in  the  Block  Coal 
District  worked  exclusively  by  pick  miners.  At  the  time  of  last  re- 
port the  output  was  greatly  reduced  on  account  of  its  original  territory 
being  nearly  worked  out.  Since  then  some  territory  has  been  acquired 
on  the  east,  and  a  cut  has  been  made  to  the  south,  t^hich  opens  up  a 
large  field  of  coal.  The  production  at  the  time  of  my  last  regular  in- 
spection was  600  tons  of  screened  coal  per  day.  About  one-fifth  of  the 
coal  goes  through  the  screen,  making  the  total  production  720  tons 
daily.  The  roof  is  good  and  there  is  comparatively  little  water  to 
contend  with,  so  that  the  haulage  roads  are  in  good  condition,  but  very 
heavy  grades  are  met  with,  which  greatly  reduce  the  hauling 
power  of  the  animals  employed.  As  an  illustration  of  this  fact  I 
may  remark  that  the  cut  above  referred  to,  being  made  nearly  level  on 
the  bottom  for  a  distance  of  500  feet,  has  a  depth  of  over  20  feet  near 
the  middle.  At  the  time  of  my  last  regular  inspection,  October  22d, 
1897,  a  tunnel  was  being  driven  to  the  upper  vein  of  block  coal,  which 
had  reached  the  coal  at  the  time  of  my  later  visit.  When  this  is 
•opened  it  should  add  materially  to  the  output  of  the  mine.  For  the 
first  time  since  this  mine  was  opened  I  found  the  ventilation  badly 
deficient  on  October  22d.  Along  the  entry  going  northeast  was  a 
line  of  steam  pipe  which  warmed  the  air  almost  to  the  suffocating 
point,  and  though  it  had  cooled  considerably  before  reaching  the 
working  places,  it  did  not  have  the  life-giving  force  that  it  should 
have.  In  this  part  of  the  mine,  near  the  face  of  the  last  entry,  water 
sometimes  accumulates  and  interferes  with  the  air  current.  While  I 
should  have  been  pleased  to  see  this  in  better  condition,  I  did  not 
insist  on  the  necessary  changes,  as  this  part  of  the  mine  will  soon  be 
abandoned.  On  the  south  I  found  a  great  deal  worse  state  of  affairs. 
The  entry,  which  is  now  being  used  as  a  haulage  way,  had  gone  over 
an  extensive  rise,  and  the  coal  for  a  great  part  of  the  distance  was  thin, 
in  some  places  less  than  two  feet.  The  air  course  following  the  entry 
was  made  only  the  height  of  the  coal;  at  the  time  it  was  driven  only 
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four  men  were  at  work  there.  When  the  haulage  road  was  cut  through 
no  steps  had  been  taken  to  increase  the  size  of  the  airway.  On  the 
date  above  given  I  found  141  men  and  several  mules  at  work  in  that 
part  of  the  mine,  and  at  least  half  of  them  were  without  sufficient  air. 
If  my  authority  had  extended  so  far  I  should  have  ordered  at  least  40 
men  out  of  the  mine,  but  the  law  provides,  ^^iVhenever  the  Mine  In- 
spector shall  find  men  working  without  sufficient  air  *  *  *  he 
shall  first  give  notice  to  the  owner,  operator,  agent  or  lessee,  a  notice 
giving  facts,  and  a  reasonable  time  to  rectify  the  same."  I  did  thia, 
and  on  my  return  found  the  conditions  somewhat  improved  and  work 
being  pushed  with,  reasonable  diligence  to  still  further  improve  it. 
The  air  course  referred  to  was  being  enlarged  by  taking  coal  oflf  the 
side  and  by  taking  down  the  roof,  and  another  opening  will  shortly 
be  made  from  the  top  vein  to  the  surface  in  this  part  of  the  mine. 
This  will,  in  my  opinion,  give  sufficient  ventilation  for  all  men  who 
are  likely  to  be  employed  there  in  the  future.  However,  the  manage- 
ment could  not  be  too  strongly  condemned  for  delaying  this  necessary 
work  so  long. 

Brazil  Block  Coal  Co.'s  No.  8  Mine. 

Located  on  the  Coal  Bluff  Branch  of  the  C.  &  I.  C.  R.  R.,  near  the 
north  line  of  Clay  County.  Only  the  lower  vein  is  now  being  worked. 
The  output  at  present  is  about  400  tons  of  block  coal  daily.  Adding 
screenings,  the  total  will  reach  500  tons.  The  production  is  restricted 
at  present,  owing  to  the  difficulty  of  securing  men  to  load  coal  after 
machines.  Miners  seem  to  prefer  pick  work  when  it  is  possible  to 
get  it,  and  men  have  been  in  demand  ever  since  the  settlement  of  the 
strike  in  September.  While  this  mine  employed  233  men  in  March,  the 
managers  could  secure  only  160  in  October.  The  mine  is  laid  out  to 
be  a  large  producer.  Nearly  all  entries  radiate  from  near  the  bottom 
of  the  shaft,  and  with  roomy  partings  or  sidings,  give  plenty  of  room  to 
stock  coal  near  the  shaft,  so  that  the  underground  work  may  go  on  for 
quite  a  while  if,  for  lack  of  railroad  cars  or  any  other  reason,  the 
hoisting  is  suspended.  The  roof  in  most  of  this  mine  is  excellent, 
giving  a  splendid  opportunity  to  work  machines  to  advantage.  All 
entries  are  driven  double,  with  a  haulage  road  in  each.  Bottom  is 
lifted  to  give  the  necessary  height,  the  coal  being  from  three  to  three 
and  a  half  feet  in  height.  All  rooms  are  double,  50  feet  in  width, 
started  from  the  entries  with  two  necks,  and  having  a  road  on  each 
side,  with  a  gob  in  the  middle.  This  insures  the  passage  of  the  air  cur- 
rent around  the  face.    The  ventilating  current  is  made  into  seven  divi- 
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sions,  with  regulating  doors  so  arranged  that,  if  necessary,  two  or  more 
of  them  can  be  turned  into  any  part  of  the  mine.  By  this  means  much 
of  the  evil  from  continuous  shot  firing  is  avoided,  and  if  smoke  is 
troublesome  in  any  part  of  the  mine,  an  increased  current  soon  sweeps 
it  out.  Keyes'  Automatic  doors  are  used  on  the  main  haulage  ways, 
and  to  force  the  air  into  rooms  old-style  hinge  doors  are  placed  in  con- 
venient places  when  necessary.  When  inspected  October  27th  it  was 
in  all  respects  a  model  mine.  Ventilation  is  provided  by  a  Crawford 
&  McCrim^on  blowing  fan  20  feet  in  diameter,  which,  at  a  speed  of 
60  revolutions  per  minute,  discharges  72,000  cubic  feet  of  air  per 
minute  into  the  mine.  This  is  well  distributed  through  the  entries 
and  air  courses  of  the  mine.  The  plan  of  the  mine  is  by  P.  J.  Mooney, 
Mining  Engineer  of  the  company,  and  the  mine  has  been  worked  out 
under  the  superintendence  of  Robert  J.  Wallace,  and  both  deserve 
credit  for  its  success. 


Brazil  Block  Coal  Co.'s  No.  10  Mine. 

Only  a  few  men  have  been  working  in  this  mine  at  any  time  during 
the  year,  not  enough  to  bring  it  within  the  law;  consequently  it  has 
not  been  inspected. 

Brazil  Block  Coal  Co.'s  No.  11  Mine. 

Located  on  the  Coal  Bluff  Branch  of  the  C.  &  I.  C.  Railroad,  south- 
west of  No.  8.  This  mine  was  opened  in  1896,  but  no  top  nor  bottom 
was  taken  to  give  the  necessary  height  to  use  mules.  The  coal  was 
brought  to  the  bottom  by  pushers.  About  the  1st  of  March  it  was 
closed  down,  and  no  more  coal  was  taken  out  until  Sept.  1st.  When 
inspected  October  12th  nothing  had  been  done  in  the  bottom  vein. 
This  shaft  is  equipped  to  handle  a  large  output  of  coal.  The  cages  are 
self -dumping.  Two  fans  are  used,  one  at  the  main  and  one  at  the  escape 
shaft,  each  14  feet  in  diameter.  The  airway  is  partitioned  from  the 
stairway  in  the  escape  shaft,  and  this  is  very  freely  used  by  the  work- 
men in  entering  and  leaving  the  mine.  It  is  in  splendid  condition. 
The  coal  lies  fairly  level  in  this  mine,  giving  fair  grades  for  haulage. 
The  roof  is  very  dangerous,  being  a  shale  cut  into  large  irregular 
blocks,  which  fall  with  very  little  warning.  Several  accidents  have 
occurred  in  this  manner  during  the  year  in  this  mine.  There  was  but 
little  work  being  done  on  the  west  side  of  the  mine,  as  the  roof  was  so 
bad  that  it  could  not  be  made  safe  to  work  under. 

21— Geol. 
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Harrison  Mine. 

Located  on  a  branch  of  the  E.  &  I.  Railroad,  three  miles  southeast 
of  Clay  City.  The  mine  has  run  very  irregularly  during  the  year. 
The  coal  lies  irregularly,  which  makes  drainage  difficult  and  makes, 
the  haulage  roads  bad.  The  air  courses  have  not  been  kept  clean^  and 
are  choked  with  mud  and  water.  In  spite  of  these  disadvantages  a 
fair  current  of  air  was  found  in  all  the  working  places,  bui>  there  was 
only  half  the  number  of  men  at  work  that  could  be  employed  in  the 
mine.  I  am  inclined  to  think  that  with  a  full  force  of  men  the  ven- 
tilation would  be  found  insufficient.  The  coal  is  of  the  character 
known  as  semi-block,  the  roof  of  gray  slate  and  the  bottom  of  fire 
clay.  Charles  Nash  is  in  charge  of  this  mine,  and  is  also  sinking  a  new 
shaft  for  the  same  company,  and  no  pains  are  spared  to  keep  traveling 
ways  and  working  places  well  timbered. 

Briar  Hill  Mine. 

On  the  main  line  of  the  E.  &  I.  Railroad,  one  mile  northwest  of  Clay 
City.  This  mine  has  been  an  annoyance  to  Mine  Inspectors  for  years. 
A  great  deal  of  water  comes  into  the  mine  from  an  overlying  bed  of 
quicksand,  which  softens  the  underclay,  and,  unless  pillars  are  left  very 
strong,  allows  the  roof  to  break  or  the  bottom  to  *^eave,"  in  either 
case  making  work  in  the  part  of  the  mine  where  it  occurs  either  im- 
possible, expensive  or  extremely  dangerous.  This  has  caused  an  aban- 
donment of  all  works  opened  prior  to  the  fall  of  1896,  and  develop- 
ments made  since  then  by  A.  L.  Boore,  who  has  charge  of  the  mine, 
have  kept  these  facts  in  view,  and  pillars  are  being  left  sufficiently 
thick  to  bear  all  weight  which  can  be  expected  to  be  thrown  upon 
them.  Roads  are  in  good  condition.  There  are  numerous  "pots'' 
in  the  roof,  which  are  liable  to  give  way  without  warning  and  with 
but  little  indication  of  their  presence.  Several  accidents  have  occurred 
from  this  cause  during  the  year,  one  of  them  fatal.  The  ventilation 
on  my  last  visit  was  in  good  condition.  Air  courses  were  opened  suf- 
ficiently that  persons  could  walk  through  their  whole  length.  In 
some  places  there  was  more  dirt  thrown  into  breakthroughs  than  I  like 
to  see,  but  in  all  respects  they  were  all  that  the  law  requires,  and  the 
air  was  sufficient  for  a  great  many  more  men  than  were  at  work.  The 
underclay  from  this  mine  is  sold  for  the  manufacture  of  Terra  Cotta 
ware  and  encaustic  tile,  that  commands  a  good  market. 
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Pratt  Mine. 

Located  about  two  miles  west  of  Perth  on  the  Big  Four  R.  R.  This 
mine  is  owned  and  operated  by  the  Coal  Bluff  Mining  Co.,  of  Teire 
Haute,  Ind.  It  was  opened  in  July,  1888,  and  is  worked  exclusively  as 
a  hand  mine.  An  attempt  was  made  some  years  ago  to  work  it  as  a 
machine  mine,  both  Harrison  and  Legg  machines  driven  by  com- 
pressed air  being  used,  but  without  success.  A  twelve-foot  Crawford 
and  AlcCrimmon  fan  is  used  to  ventilate  the  mine  and  produces  a  good 
current  of  air,  which  is  well  conducted  to  the  working  places,  though 
there  is  a  great  deal  of  old  work  between  the  air  shaft  and  the  present 
workings.  The  coal  is  the  upper  vein  of  block  coal  and  is  reached  by 
a  shaft  119  feet  deep;  the  coal  is  4^  feet  thick  and  has  a  good  black 
slate  roof.  Room  are  driven  20  feet  wide,  with  pillars  six  to  nine  feet 
in  thickness.  The  coal  from  the  pillars  is  recovered  after  the  rooms 
are  worked  out.  This  mine  was  idle  a  great  deal  during  the  year,  and 
it  was  not  found  worki'ii,'  on  either  of  my  visits. 

<TijkD8TONE  Mine. 

Is  located  on  the  Coal  BlufT  branch  of  the  C.  &  I.  C.  R.  R.  near  the 
line  between  Clay  and  Vigo  counties.  The  lower  vein  of  block  coal  is 
worked,  which,  however,  is  not  of  as  pure  a  quality  as  further  east, 
bein<r  somewhat  of  the  nature  of  the  semi-block  found  in  the  vicinity 
of  Clay  City.  The  roof  is  usually  good,  but  in  some  places  it  is  a 
flaky,  sandy  shale,  which  is  very  difficult  to  secure  by  timber.  As  it 
falls  in  thin  sheets,  however,  it  cannot  be  considered  dangerous,  and 
no  accidents  have  been  reported  from  this  cause  at  the  mine.  The  air 
courses  which  are  not  used  as  hauling  roads  had  become  badly  choked 
by  dirt  from  this  cause,  and  have  required  a  good  deal  of  work  to  open 
them  up  this  year.  This  work  was  the  more  necessary  as  the  mine  gen- 
erates a  quantity  of  firedamp  in  some  places.  The  quantity  of 
water  had  increai^ed  so  much  in  the  spring  of  1897  as  to  em- 
phasize the  necessity  of  a  better  means  of  escape  than  was  fur- 
nished by  the  old  escape  shaft,  and  an  escape  has  been  sunk  at  an 
elevated  part  of  the  workings,  so  that  a  sure  means  of  egress  would  be 
given  if  water  should  rise  so  that  the  shaft  and  old  escape-way  should 
be  shut  off.  On  my  last  inspection,  made  October  21st,  the  ventilation 
of  the  mine  was  foimd  in  fair  condition  except  in  some  rooms  where 
impure  oil  was  being  used.  On  a  later  visit  made  by  my  assistant  he 
reported  that  this  had  been  remedied. 
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Crawford  No.  2  Mine. 

Located  near  Center  Point  on  a  branch  of  the  T.  H.  &  I.  R.  R., 
owned  by  the  Crawford  Coal  Company,  W.  W.  Risher,  Superintend- 
ent. This  has  been  one  of  the  best  mines  worked  in  the  block-coal 
field  for  many  years.  It  is  operating  the  lower  vein,  and  has  had  good 
top  throughout.  The  coal  is  very  regular  in  height,  about  three  feet 
nine  inches,  and  the  shaft  being  sunk  in  the  lowest  part  of  the  terri- 
tory, drainage  has  given  but  little  trouble.  Roads  have  been  dry,  and 
liie  grades  being  all  in  favor  of  the  loaded  cars,  gave  it  a  great  ad- 
vantage in  hauling  over  other  mines  in  this  district.  On  every  occa- 
sion when  this  mine  has  been  examined  it  has  been  found  in  excellent 
condition  in  all  respects.  Pillars  are  ])eing  drawn  now  preparatoiy  to 
abandonment.  It  will  probably  be  finished  during  the  j)ref5ent  year. 
The  (•onij)any  nre  making  j)reparation?  to  sink  another  shaft  in  this 
vicinity  during  the  coming  spring. 


Crawford  No.  3  Mine. 

Located  two  and  one-half  miles  northeast  of  Asherville,  on  the 
Center  Point  Branch  of  the  T.  H.  &  I.  R.  R.  This  mine  was'  opened 
in  1896.  It  has  had  a  very  soft  roof  in  a  greater  part  of  the  work,  as 
the  territor}'  goes  to  the  outcrop  of  the  vein  in  all  directions.  Good 
care  has  been  taken  by  the  mine  boss  to  secure  the  working  places  and 
traveling  ways,  and  but  few  accidents  have  occurred  from  falling  roof. 
The  mine  has  always  been  found  in  good  condition  when  inspected. 
This  mine  will  be  worked  out  and  abandoned  within  five  months  from 
January  1st,  if  present  calculations  do  not  miscarry. 

World's  Fair  Mine. 

Located  one  and  one-fourth  miles  northeast  of  Brazil,  on  the  T.  H. 
&  I.  R.  R.  Owned  by  the  D.  H.  Davis  Coal  Co.  Has  been  in  opera^ 
tion  very  irregularly  for  several  years.  The  coal  is  the  average  height 
and  quality  of  block  coal,  and  for  the  most  part  has  a  good  roof.  In 
some  parts,  however,  the  roof  is  a  gray  shale,  badly  cut  up  with  slips, 
and  requiring  great  care  to  prevent  accidents.  Under  the  circum- 
stances these  have  been  very  few,  which  speaks  well  for  Mr.  Robt.  F. 
Jenkins,  who  has  charge  of  the  mine,  and  for  the  character  of  the  men 
en^ployed  there.  Several  times  during  the  year  complaint  was  made  of 
the  scales  i:sed  at  this  mine,  but  on  only  one  occasion  were  they  found 
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working  badly.  On  that  occasion  they  were  promptly  attended  to 
when  the  attention  of  the  mine  boss  was  called  to  their  condition. 
The  original  territory  of  tHis  mine  is  pretty  well  worked  out,  but  two 
entries  are  being  driven  to  test  another  piece  of  land  recently  acquired 
by  the  company.  Should  this  prove  good,  the  mine  will  probably  last 
several  years  yet,  but  at  present  the  prospects  are  very  unfavorable. 
The  mine  has  usually  been  found  in  good  condition,  but  on  the  last 
inspection  several  rooms  were  found  where  the  air  was  bad,  without 
any  chance  to  remedy  it  until  the  places  are  nearly  finished.  As  this 
would  be  shortly  and  the  men  working  the  place  requested  it,  I  per- 
mitted them  to  be  driven  on.  Each  of  them  would  probably  reach 
their  limit  in  six  days.  With  this  exception  the  mine  and  its  equip- 
ments were  in  good  condition. 

• 

Diamond  No.  3  Mine. 

Located  one  mile  south  of  Perth;  is  reached  by  a  switch  from  the 
main  line  of  the  C.  &  I.  C.  R.  R.  It  is  owned  and  operated  by  the 
Diamond  Block  Coal  Coiupany,  of  Chicago.  During  the  year  the 
shaft  at  this  mine  has  been  sunk  to  the  lower  vein  of  coal,  and  some 
development  has  been  made  in  it.  The  distance  between  the  two 
veins  is  25  feet.  The  roof  is  hard  over  the  bottom  vein,  and  the  coal 
about  three  and  a  half  feet  thick,  but  very  hard  to  mine.  The  coal  is 
reported  to  be  of  excellent  quality.  When  last  inspected  this  mine 
was  found  to  be  in  good  condition,  all  provisions  of  the  law  being 
fully  complied  with.  This  mine  is  now  in  charge  of  James  Cuthbert- 
son,  Sr.,  one  of  the  oldest  mine  men  in  Clay  County,,  which  is  an 
assurance  that  it  will  be  kept  in  good  condition  if  that  is  possible. 

Excelsior  Mine. 

Located  about  one  mile  northwest  of  Perth,  on  the  Coal  Bluff 
Branch  of  the  C.  &  I.  C.  R.  R.  The  upper  vein  at  this  mine  has  been 
worked  out,  and  was  abandoned  during  the  year.  The  vein  now  being 
worked  is  very  irregular  in  thickness,  ranging  from  two  feet  ten 
inches  to  three  feet  eight  inches.  Both  top  and  bottom  are  fairly  hard, 
giving  good  haulage  roads  and  safe  traveling  ways  in  all  parts  of  the 
mine  noAv  at  work.  The  shaft  is  located  on  the  bank  of  a  branch  of 
Otter  Creek,  and  the  former  operators  mined  the  coal  from  under  the 
bed,  and  did  not  secure  the  roof  properly.  This  has  caused  a  great 
deal  of  trouble  from  water,  and  on  two  occasions  the  mine  has  been 
flooded.  By  the  carefulness  of  H.  B.  Ehrlich,  manager,  however,  all 
the  workmen  have  been  warned  in  time  to  escape.  This  part  of  the 
mine  has  been  secured  by  timber  and  packing  till  I  think  it  is  safe. 
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SuFERioK  Mine. 

One-fourth  mile  west  of  Turner,  on  the  main  line  of  the  T.  H.  &  L' 
R.  R.  Is  owned  and  managed  by  Peter  Ehrlich,  the  oldest  coal  oper- 
ator in  the  State.  The  coal  \s  bituminous,  of  good  quality,  and  from 
six  and  a  half  to  seven  feet  in  thickness.  This  mine  has  usually  been 
found  in  good  condition,  both  in  respect  to  ventilation  and  safety,  as 
far  as  could  be  seen.  Some  apprehensions  have  been  felt  owing  to  the 
nearness  of  the  works  of  several  abandoned  mines,  but  a  survey  showB 
that  there  is  a  sufficient  pillj\r  to  prevent  danger.  There  are  two  es- 
cape shafts  communicating  Avith  diilerent  parts  of  the  mine,  and  ven- 
tilation is  provided  for  by  a  fan  and  furnace.  On  my  last  inspection 
the  air  was  ])cing  well  circulated  around  the  mine.  The  location  of 
the  shaft  makes  drainage  and  haulage  difficult  and  roads  hard  to  keep 
in  repair. 

EuRKKA  No.  2  Mine. 

One-fourth  mile  east  of  Carbon,  on  the  Big  Four  Railroad,  owned 
and  operated  by  the  Eureka  Block  Coal  Company,  of  Terre  Haute. 
Both  of  the  principal  veins  of  block  coal  are  worked  in  this  mine. 
The  lower  vein  varies  in  height  from  two  feet  ten  inches  to  four  feet 
six  inches.  The  roof  is  good  in  this  vein,  but  the  coal  lying  uneven 
makes  drainage  difficult,  and  a  good  deal  of  water  lies  on  the  road 
in  places.  This  also  interferes  with  haulage.  In  the  workings  of  the 
upper  vein  the  roof  is  bad  and  the  bottom  is  soft.  Hauling  roads  re- 
quire to  be  closely  floored  or  corduroyed,  and  a  great  deal  of  timber  is 
required  to  make  them  safe  overhead.  Air  courses  become  blocked  by 
falling  slate,  and  this  renders  ventilation  very  difficult,  even  with  two 
fans  running.  On  nearly  every  occasion  when  a  regular  inspection 
has  been  made  at  this  mine  the  ventilation  in  the  upper  vein  workings 
has  been  found  deficient.  On  making  his  last  inspection  Mr.  Epperson 
found  it  necessary  to  order  some  improvements  in  this  direction,  and 
also  in  one  or  two  places  in  the  bottom  vein.  A  special  inspection  will 
be  made  soon  to  learn  whether  his  instructions  have  been  followed. 
As  all  the  coal  from  No.  1  mine  is  now  being  brought  out  through  this 
opening,  the  work  extends  over  a  large  territory,  and  a  great  deal  of 
work  is  necessary  to  keep  the  mine  in  good  condition. 

A  new  mine,  to  be  known  as  No.  3,  has  been  opened  by  this 
company  during  the  year,  further  east,  but  as  it  has  but  recently  begun 
producing  coal,  it  has  not  been  inspected  during  the  year. 
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Monarch  Mink. 

Located  on  territory  adjoining  the  city  of  Brazil  on  the  northwest. 
1  his  mine  is  owned  by  Qoucher,McAdoo&Co.,and  is  operated  by  them 
solely  to  supply  material  for  their  sewer-pipe  factory.  During  the 
year  about  15  men  haye  been  on  two  turns  in  order  to  avoid  prosecu- 
tion for  failure  to  provide  a  second  outlet.  With  the  exception  of  this 
failure  I  have  at  all  times  found  the  mine  operated  in  full  compliance 
with  the  law.  Material  is  taken  out  of  both  top  and  bottom — shale 
and  clay — for  use  in  the  factory,  making  the  workings  from  nine  to 
ten  feet  high  and  giving  plenty  of  room  for  air  to  circulate.  The  mine 
is  always  well  timbered,  and  I  have  never  had  occasion  to  call  at- 
tention to  dangerous  roof.  A  change  of  superintendents  during  the 
year  is  given  as  the  cause  of  failure  to  provide  a  second  outlet,  but 
the  present  manager,  Mr.  George  Goucher,  assures  me  that  one  shall 
be  provided  early  in  1898. 

Brazil  Mine. 

Located  two  miles  northeast  of  Brazil.  Owned  by  the  Jackson  Coal 
Co.  Is  reached  by  the  Knichtsville  North  Branch  of  the  T.  H.  &  I. 
E.  R.  All  three  veins  of  block  coal  are  mined  here.  The  bottom 
vein  has  had  excellent  roof  and  fairly  hard  bottom.  It  has  been 
nearly  worked  out,  and  on  my  last  visit  but  few  men  were  working 
there,  and  they  near  the  bottom  of  the  shaft.  The  principal  part  of 
the  work  now  being  done  is  in  the  middle  vein.  There  is  a  great  deal 
of  bad  roof  in  this  vein,  and  the  bottom  is  very  wet.  Falls  frequently 
occur,  making  openings  from  this  to  the  upper  vein,  and  making  it 
verv  difficult  to  carry  air  through  the  air  courses  in  the  middle  seam. 
However,  on  my  last  inspection,  October  30,  I  found  nearly  all  work- 
ing places  in  this  vein  fairly  well  ventilated,  and  with  few  exceptions, 
safely  timbered.  I  called  the  attention  of  the  workmen  io  the  dan- 
gerous ones,  and  I  presume  they  took  proper  precautions  to  make 
themselves  safe,  as  no  accidents  have  been  reported  from  such  places. 
The  works  in  the  upper  vein  are  in  good  condition,  dry  and  well  ven- 
tilated. The  coal  is  of  good  height,  but  rather  softer  than  the  block 
coal  from  the  regular  veins.  Very  little  water  is  found  on  the  roads 
and  the  roof  seems  to  be  easily  held  by  timber.  No  complaints  have 
reached  me  since  my  last  inspection,  and  I  am  informed  that  improve- 
ments have  been  made  in  the  middle  vein  and  that  all  are  well  ven- 
tilated. 
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Nickel  Plate  Mii^e. 

Three-fourths  of  a  mile  northeast  of  the  above,  and  owned  by  the 
same  company;  is  nearly  worked  out.  Two  veins  have  been  mined 
here.  The  lower  vein  has  nothing  but  entry  pillars  left,  and  those 
only  where  it  is  necessary  to  support  the  work  that  is  to  be  done  in  the 
upper  vein.  For  a  mine  that  is  so  nearly  completed  it  is  in  good  con- 
dition. In  some  places  there  is  a  very  weak  current  of  air,  and  in 
others  a  great  deal  of  black  damp  is  given  off  from  old  works,  but 
sufficient  fresh  air  is  supplied  to  dilute  it  and  render  it  comparatively 
harmless.  It  is  thought  that  it  will  be  abandoned  in  about  six  months. 
In  work  of  this  character  there  is  always  great  danger  from  falling 
roof.  Accidents  can  only  be  avoided  by  the  highest  degree  of  care 
on  the  part  of  all  concerned.  I  think  this  is  being  exercised  by  most 
employes  at  this  mine,  and  I  hope  the  mine  will  be  finished  without 
mishap. 

Markland  Mine. 

Formerly  known  as  the  Burger  mine,  located  at  the  north  limit  of 
Clay  City,  is  now  operated  by  Andrews  &  Burnham,  who  are  rapidly 
developing  it.  When  inspected  on  November  4th  31  men  were  em- 
ployed, with  a  daily  output  of  100  tons.  The  coal  is  from  three  to 
four  and  a  half  feet  thick  and  of  excellent  quality.  The  law  is  being 
complied  with  in  all  respects,  except  that  no  second  outlet  is  provided. 
Permission  was  given  to  run  until  spring  without  one,  though  more 
than  5,000  square  yards  have  probably  been  excavated.  Yet  so  much 
of  the  older  works  have  fallen  in  that  it  would  be  very  difficult  to  prove 
the  fact.  A  surveyor  could  not  get  through  nor  around  this  part  of  the 
mine.  The  proposed  plan  is  to  sink  a  larger  shaft  for  hoisting,  and 
use  the  present  opening  for  an  escape  way.  This  will  probably  be 
done. 

Fairview  Mine. 

Located  on  the  C.  &  I.  C.  Railroad,  four  miles  northwest  of  Brazil. 
Two  veins  of  coal  are  mined.  This  mine  has  always  been  found  in 
good  condition  when  inspected.  While  the  upper  vein  has  all  the 
drawbacks  and  dangerous  features  commonly  found  in  this  seam,  no 
accidents  have  been  reported  as  caused  by  falling  roof  or  coal  at  the 
mine  during  the  year.  The  mine  is  operated  by  the  Otter  Creek  Coal 
Coin])any,  of  Brazil,  Ind.  The  Nellie  mine,  near  Brazil,  operated  by 
the  same  company,  was  abandoned  during  the  year. 
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San  Pedro  Mine. 

Located  north  of  Staunton,  on  the  T.  H.  &  I.  R.  R.  Owned  by 
Joseph  Somers.  This  mine  has  been  operated  very  irregularly  during 
the  year,  and  was  inspected  but  once — December  10 — ^8nd  was  found 
in  good  condition.  The  coal  is  bituminous,  seven  feet  thick,  and  of 
good  quality. 

Louise  Mine. 

One  and  one-half  miles  north  of  Center  Point;  operated  by  the 
Weaver  Coal  Company.  This  mine  has  not  been  operated  with  any 
regularity  for  the  last  two  years;  in  fact,  it  has  not  run  long  enough 
at  a  time  to  enable  the  managers  to  put  it  in  good  condition  before 
another  shut-down.  This  is  one  of  the  few  mines  in  this  State  that 
have  been  developed  on  the  single-entry  plan.  As  a  result  of  these  two 
drawbacks  the  mine  was  found  in  bad  condition  when  last  inspected — 
December  13.  However,  but  very  little  work  was  required  to  make  it 
fairly  good,  and  orders  were  given  to  have  that  done  before  the  close 
of  the  year,  and  the  changes  were  begun  immediately,  with  a  promise 
that  they  would  be  pushed  to  completion  as  soon  as  possible. 

Briar  Hill  Mine. 

Located  at  Asherville,  on  the  Center  Point  Branch  of  the  T.  H.  &  I. 
R.  R.  Owned  by  Zeller,  McClelland  &  Co.;  was  idle  from  May  1st 
till  the  latter  part  of  September.  It  is  now  being  operated  with  a  view 
to  its  final  abandonment  early  in  1898.  When  examined,  December 
13,  it  was  found  in  fair  condition  for  a  mine  where  only  pillar  work  is 
being  done. 

Columbia  No.  4  Mine. 

Located  one  and  one-fourth  miles  southwest  of  Asherville,  owned 
by  the  same  company,  was  opened  in  1896.  It  is  being  operated  in 
the  upper  vein  of  block  coal.  The  roof  is  very  bad,  even  for  this  vein; 
and  requires  a  great  deal  of  timber  and  attention,  making  it  difficult 
to  make  it  secure.  The  main  north  entry  is  now  standing  in  a  very 
large  fault.  The  mine  is  in  fair  condition,  with  a  few  exceptions,  and 
efforts  are  being  made  to  better  those  parts  of  the  mine.  The  shaft 
at  this  mine  will  probably  be  sunk  to  the  lower  vein  later.  Several 
serious  accidents  have  occurred  here  from  falling  roof  during  the 
year. 
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ViCTOKiA  Mine. 

Located  one-half  mile  west  of  Cardonia,  on  the  C.  &  S.  E.  Railroad. 
This  is  an  old  opening  with  a  new  name.  It  was  operated  by  the  Clay 
Coal  Company  in  1873,  and  by  several  other  parties  since  then.  The 
lower  vein  of  block  coal  is  being  mined.  The  coal  is  brought  to  day- 
li^'ht  through  a  drift,  and  is  hoisted  by  a  gin  operated  with  horse 
poAver  to  a  height  of  about  20  feet  and  dumped  into  railroad  cars. 
While  the  mine  has  been  operated  so  long  there  seems  to  be  a  consid- 
erable body  of  solid  coal  in  the  territory  reached,  and  the  mine  may 
laist  quite  a  while.  There  are  about  30  men  employed,  or  were  when 
the  last  inspection  was  made.  The  mine  is  operated  by  Allais  &  Ur- 
bain,  Brazil,  Ind.  It  is  ventilated  by  a  furnace  which  produces  a  suffi- 
cient circulation  of  air  in  all  parts  of  the  mine,  and  the  roof  is  good. 


DAVIESS  COUNTY. 

Cable  No.  4  Mine. 

Located  on  a  branch  of  the  B.  &  0.  S.  W.  R.  R.,  near  Washington, 
Ind.,  owned  by  Cable  &  Co.  Was  opened  in  1885;  has  a  capacity  at 
present  of  330  tons  daily.  It  is  opened  by  a  shaft  42  feet  deep,  and  the 
second  outlet  is  by  a  slope,  and  no  men  or  mules  are  supposed  to  be 
hoisted  at  the  shaft.  This  rule,  however,  is  not  strictly  observed.  The 
coal  lies  very  uneven,  giving  considerable  grades  over  which  it  has 
to  bo  hauled,  and  making  drainage  troublesome,  though  it  is  fairly 
carried  out.  The  Imttorn  is  fire  clay  and,  where  water  ip  pemiittod  to 
stand  on  it,  works  very  easily  into  mud.  A  very  good  gray  shale  roof 
overlies  the  coal,  and  it  is  well  timbered  where  it  is  necessary.  The  coal 
that  is  now  being  worked  is  bituminous,  about  2  feet  10  inches  thick, 
of  good  quality.  Double  entries  are  driven  T  feet  wide,  with  a  pillar 
20  feet  in  thickness  between  the  pair  of  entries.  The  bottom  is  taken' 
up  to  make  the  roadways  5  feet  high.  This  gives  an  area  of  7  feet 
by  5  feet  for  the  principal  air-ways.  They  are  kept  fairly  clean,  and 
afford  a  good  passage  for  air  currents.  The  ventilation  is  produced  by 
a  fan  at  the  main  shaft,  which  gives  a  good  supply  of  air,  but  doors 
and  stoppings  allow  a  good  deal  of  it  to  escape  before  reaching  the 
working  places.  However,  on  the  last  inspection,  all  working  places 
were  found  well  ventilated.    Pillai^  are  nearly  all  saved. 
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Cable  No.  9  Mine. 

Located  on  the  same  branch  railroad  as  the  above,  some  distance 
west;  it  is  owned  by  the  same  company.  This  mine  was  opened  in 
1892.  During  the  summer  of  this  year  an  electric  plant  has  been 
installed,  and  at  present  two  Morgan-Gardner  mining  machines  are 
in  use.  The  capacity  is  125  tons  per  day.  The  conditions  are  about 
the  same  as  at  number  four,  except  that  a  band  of  draw  slate  from  2 
to  20  inches  in  thickness  is  found  above  the  coal,  and  the  height  neces- 
sary for  entries  is  taken  from  the  top  instead  of  the  bottom.  The  es- 
cape way  is  by  a  slope  700  feet  from  the  bottom,  which  is  used  almost 
exclusively  by  men  and  mules. 

Ventilation  is  produced  by  a  ten-foot  fan  at  the  main  shaft,  and  a 
good  current  of  air  is  produced,  which  is  nearly  all  carried  to  the  work- 
ing places.  The  size  of  the  air  compartment  of  the  shaft  is  7x8^  feet, 
and  the  principal  air-ways  are  8x5  feet  in  section.  The  miners  here 
came  out  on  a  strike  on  May  Ist,  owing  to  a  dispute  about  handling 
the  dirt  made  by  the  draw  slate  which  is  spoken  of  above,  and  the 
mine  was  idle  until  August  Ist,  when  it  was  started  with  colored  men 
imported  from  Kentucky.  A  number  of  the  old  miners  have  left  the 
place,  but  some  are  still  insisting  that  the  strike  is  being  continued. 


MoNi'oaMEtty  No.  1  Mine. 

Located  on  the  main  line  of  the  B.  &  0.  S.  W.  R.  B.  at  Montgomery; 
it  is  operated  by  the  Daviess  County  Coal  Company.  No  men  are 
hoisted  at  the  shaft,  as  there  is  a  good  outlet  by  means  of  a  slope  200 
feet  from  the  shaft.  The  capacity  of  the  mine  is  300  tons  per  day. 
The  hoisting  shaft  is  85  feet  deep,  18x7^  feet  in  size,  with  an  air  com- 
partment 4^  feet  wide  cut  off  one  end  of  the  shaft.  The  coal  is  a  good 
quality  of  steam  coal  and  is  about  4  feet  thick,  with  a  thin  dirt  band 
near  the  middle.  Rooms  are  driven  22  feet  wide,  with  pillars  12  feet 
thick  between  them.  About  half  of  them  are  saved.  Grades  are 
irregular  and  bottom  soft,  making  it  difficult  to  keep  hauling  roads 
in  good  condition.  A  10-foot  fan  furnishes  ventilation  for  the  mine, 
and  does  the  work  very  well.  The  company  is  sinking  another  shaft 
about  one  mile  west  of  No.  2,  the  No.  1  Mine  being  so  nearly  worked 
out  there  will  be  nothing  but  pillars  to  draw  by  next  Spring. 
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Montgomery  No.  2  Min£. 

Located  near  the  above  and  owned  by  the  same  company.  It  was 
opened  in  1896,  and  is  connected  with  No.  1  Mine  for  a  second  outlet, 
and  has  a  present  capacity  of  about  150  tons  per  day.  The  shaft  is  65 
feet  deep,  and  conditions  are  about  the  same  as  in  the  case  of  No.  1. 
An  8-foot  fan  at  the  main  shaft  furnishes  sufficient  ventilation.  Both 
mines  arc  under  the  superintendency  of  Geo.  B.  Brown,  and  the 
methods  of  working  are  so  nearly  alike  that  no  further  comment  is 
necessary  here.  Coal  is  furnished  to  the  engines  of  the  railroad,  14 
pockets  having  been  constructed  for  that  purpose. 


Mutual  Mine. 

Located  three-fourths  of  a  mile  south  of  the  B.  &  0.  S.  W.  Railroad, 
near  Clark's  Station.  It  is  owned  by  the  Mutual  Mining  Company. 
The  coal  is  hauled  by  mules  from  the  shaft  to  the  tip-house  on  a 
tram  road,  one  mile  in  length.  The  tipple  is  at  the  railroad,  and  the 
coal  is  loaded  there  into  railroad  cars.  The  production  is  200  tons 
per  day  at  present.  The  escape  is  a  shaft  600  feet  from  the  hoisting 
shaft.  The  depth  of  the  shaft  is  100  feet  to  the  vein  that  is  now  being 
worked.  Another  vein  lies  above  this,  but  it  has  never  boon  worked 
here.  It  is  from  3^  to  1  feet  in  thickness,  but  has  not  a  ^ood  roof. 
The  vein  now  being  worked  averages  about  4^  feet  in  thickness,  two- 
thirds  of  which  is  cannel  coal,  and  the  other  ono-third  an  excellent 
quality  of  bituminous.  The  vein  lies  nearly  level,  and  haj^  a  good 
roof  generally,  though  some  bad  places  are  found.  The  mine  is  well 
drained  and  the  haulage  roads  are  good,  and  are  laid  with  1 2-pound 
iron.  Entries  and  air-courses  are  8  feet  wide,  with  pillars  from  12  to 
14  feet  thick,  and  require  no  timbering.  Rooms  are  driven  24  feet 
wide,  and  pillars  12  feet  thick  are  left  in  such  a  condition  that  nearly 
all  the  coal  will  finally  be  saved,  the  rooms  l)oing  well  timberod.  and 
the  road  placed  near  the  pillar  side.  Ventilation  is  provided  for  by  a 
12-foot  fan  at  the  escape  shaft.  A  good  current  of  air  is  found  at  the 
faces  of  all  entries,  and  all  the  working  places,  for  safety  and  ventila- 
tion, will  compare  favorably  with  those  of  any  mine  in  the  State  of 
Indiana.    This  mine  was  opened  in  1884. 
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Hawkins  Mine. 

Is  located  on  the  E.  &  I.  Railroad,  near  Washington,  and  is  owned 
by  the  Washington  Coal  Company.  Its  production  is  100  tons  daily. 
The  second  outlet  is  by  a  shaft  100  feet  from  the  main  opening.  This 
is  a  shaft  64  feet  in  depth.  The  bottom  is  soft,  but  well  drained,  and 
a  good  haulage  road  is  kept  up.  The  track  is  all  wood,  and  turn- 
tables are  used  instead  of  partings.  The  coal  is  6  feet  in  thickness 
and  is  a  good  quality  of  soft  coal,  with  no  dirt  bands  in  the  seam. 
The  roof  is  a  soapstone,  and  entries  and  air-courses  are  driven  only  6 
feet  wide,  and  timbered.  Air-courses  are  kept  clean  and  well  drained. 
Rooms  are  16  feet  wide,  with  pillars  10  feet  thick,  which  are  nearly 
all  saved  before  the  workings  are  abandoned.  A  good  road  is  main- 
tained to  the  escape  way.  A  fan  10  feet  in  diameter,  located  at  the 
escape  shaft,  furnishes  the  air  necessary  to  ventilate  the  mine.  A 
good  current  of  air  is  maintained  at  the  faces  of  all  entries,  and  the 
mine  generally  is  in  excellent  condition. 

WiLLsoN*a  No.  4  Mine. 

Owned  by  the  Washington  Coal  Company;  it  is  located  near  the 
town  of  Washington,  and  is  operated  to  supply  local  trade.  It  was 
opened  in  1804.  A  gin  hoist  is  used  with  a  chain  instead  of  a  rope. 
The  nn'ne  lias,  at  present,  a  capacity  of  50  tons  per  day.  The  mine  is 
driven  through  the  liill,  thus  atfording  two  outlets,  on  opposite  sides 
of  the  same.  It  is  opened  by  a  slope  100  feet  long,  and  depends  on 
natural  ventilation  for  air.  'J'he  vein  is  3^  feet  in  thickness,  of  ex- 
cellent soft  coal,  with  a  good  shale  roof  and  fire-clay  bottom,  and, 
while  it  lies  irregularly,  is  well  drained,  and  good  roads  are  kept  up. 
It  is  worked  in  such  a  way  that  all  coal  is  saved.  Timbering  both  in 
rooms  and  entries  is  well  looked  after.  When  inspected,  December 
22,  a  fair  current  of  air  was  circulating  in  the  mine. 

Raolesville  Coal  Co.'s  Mine. 

Located  one  mile  east  of  the  town  of  Raglesville.  It  is  operated  by 
the  Raglesville  Coal  Company,  TJ.  G.  Stoy  manager.  The  mine  is 
opened  by  a  shaft  36  feet  deep,  and  the  coal  is  hoisted  with  a  gin  oper- 
ated by  horse  power.  Coal  is  taken  from  the  mine  by  wagon,  the  prin- 
cipal market  being  found  in  the  immediate  vicinity,  though  some  is 
hauled  to  the  E.  &  R.  Railroad,  a  distance  of  three  miles,  and  shipped 
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from  there.  Tlie  vein  is  about  3  feet  thick,  with  good  roof  and  fairly 
hard  bottom.  No  animals  are  employed,  the  coal  being  brought  to  the 
bottom  of  the  shaft  by  pushers.  This  mine  was  opened  during  the 
year  1897,  and  was  in  good  condition  when  inspected,  November  27th. 
There  were  24  men  employed  on  that  date. 

Union  Mine. 

Ideated  one  and  one-fourth  mile  southeast  of  Raglesville.  It  is 
operated  by  the  Union  Coal  Company;  is  a  drift  opening  made  in 
1896.  One  mule  is  used  in  this  mine,  and,  with  this  exception,  the 
remarks  made  in  regard  to  the  Stoy  Mine  will  apply  to  this.  Sixteen 
men  were  employed  November  27th,  and  the  mine  was  in  good  con- 
dition. 

Co-Oferative  Mine. 

Located  one  and  one-half  miles  southeast  of  Raglesville.  It  is  op- 
erated by  the  Co-operative  Coal  Company;  is  a  drift  mine,  opened  in 
August,  1897.  No  screens  are  used,  but  the  coal  is  cleaned  in  the 
mine  by  the  use  of  riddles.  The  roof  is  good,  and  no  timber  is  used 
in  entries  or  air-courses,  and  to  this  time  no  falls  have  occurred  to 
interfere  with  the  course  of  the  air,  and  the  mine  is  in  good  condition 
at  present.    Ventilation  in  each  of  the  above  is  by  furnace. 


FOUNTAIN  COUNTY. 

Indiana  Bituminous  Mine. 

Located  west  of  Silverwood,  Indiana,  on  the  Clover-Leaf  Railroad. 
It  is  operated  by  the  Indiana  Bituminous  Cojal  Company,  of  Terre 
Haute;  R.  S.  Tennant,  President.  It  was  opened  in  the  fall  of  1894. 
By  reason  of  its  location  a  good  market  has  been  found  for  its  product, 
and  it  has  been  operated  more  steadily  than  any  other  mine  in  the 
State  since  it  began  shipping  coal.  It  is  equipped  with  self-dumping 
cages,  and  has  a  capacity  of  600  tons  per  day.  The  coal  is  of  a  good 
quality  of  bituminous  and  seems  to  give  satisfaction  wherever  it  is 
used.  The  coal  is  very  irregular  in  thickness,  running  from  4^  to  7 
feet,  and  has  very  great  changes  of  level,  requiring  a  great  deal  of 
grading  to  secure  good  haulage  roads.  The  under-clay  makes  a  good 
quality  of  brick,  and  has  a  fair  demand  for  this  purpose.  The  mine 
has  usually  been  found  in  fair  condition  when  examined,  though  an 
improvement  could  be  made  in  the  quality  of  oil  that  is  used  for  light, 
which  makes  a  great  deal  of  smoke. 


Keivkt  mf  Statk  iN^f'tmoR  ov  Minks.  ;vv> 


Stvbm  MnfE. 

Li<^ied  n«ir  Siivrrwood,  on  ihe  Clover-lje*:  lUiln>ail.  While  this 
mine  has  bet-n  opened  $<>me  time«  it  has  been  operated  on  a  small  scale 
uniii  this  ytar,  when  it  pas^*d  under  the  control  of  the  Silverwood 
Ccai  Companv,  who  are  now  working  about  :J5  men»  and  producing 
50  tons  of  coal  per  day.  The  underground  works  of  the  mine  are  in 
good  condition,  and  the  ventilation  is  excellent.  A  few  minor  pro- 
visions of  the  law  in  respect  to  the  equipment  of  the  mine  were  not 
complied  with  when  the  mine  was  inspeotetl.  but  they  will  W  six^n. 
The  -haft  is  "^l  feet  deep. 


DUBOIS  COUNTY. 

HUNTINGBCROH    MniR. 

Owned  by  L.  B.  Southard.  Huntingburgh.  It  is  located  on  the 
branch  of  the  Air-TJne  Railroad,  near  the  town.  It  waa  oponeii  in 
1880  and  has  been  operated  ever  since,  mostly,  however,  in  a  small 
way.  The  shaft  is  35  feet  deep.  Very  little  attention  was  being  |.>aid 
to  tlie  mining  law,  and  many  recommendations  were  needeil.  There 
ha«i  not  been  a  second  visit  made  to  see  whether  thev  have  been  com- 
plied  with  or  not. 

GIBSON  COUNTY. 

Obwalt  Miub. 

JA»catod  one  mile  noi-th  of  Princeton,  at  the  crossing  of  the  K.  ft 
T.  H.  and  the  Air- Line  railroads.  It  is  operated  by  the  Maule  Coal 
Company,  of  Princeton,  Ind.;  it  is  opened  by  a  shaft  440  feet  deep. 
A  second  outlci  has  been  completed  at  this  mine  during  the  year,  and 
a  good  hoisting  arrangement  has  been  placed  at  the  air-shaft.  This 
has  a  separate  engine,  which  is  supplied  by  steam  from  the  main 
boilers.  The  surface  plant  of  this  mine  is  one  of  the  best  in  the 
State,  having  a  double  hoisting  engine,  with  18x32-inch  cylinders 
coupled  direct  to  a  drum  8  feet  in  diameter.  The  coal  is  screened  over 
perforated  steel  plates  for  the  larger  size,  the  screenings  being  ele- 
vated and  passed  through  a  revolving  screen  with  meshes  of  three 
different  sizes.    The  whole  screening  plant  is  operated  by  an  engine. 
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with  a  cylinder  10  inches  in  diameter  with  a  20-inch  stroke.  Seven 
different  sizes  of  coal  are  made.  A'entilation  is  produced  by  a  fan  12 
feet  in  diameter,  which  produces  a  good  current  in  the  mine.  The 
shaft  is  very  wet,  but  in  otlier  respects  is  in  a  good  condition.  The 
coal  is  a  very  hard  bituminous,  from  6^  feet  to  7^  feet  in  thickness. 
Entries  and  air-courses  are  driven  8  to  9  feet  wide,  giving  a  large  area 
for  air  travel.  While  considerable  fire-damp  is  generated  in  some 
parts  of  the  mine,  no  accidents  have  occurred  from  this  cause  during 
the  year.  Part  of  the  coal  is  mined  by  hand  and  part  by  machinery. 
The  Yoch  mining  machine,  driven  by  compressed  air,  is  used. 


GREENE  COUNTY. 

Island  No.  1  Mine. 

Located  one  and  one-half  miles  south  of  Linton,  on  the  I.  &  V. 
Branch  Railroad.  It  is  the  pioneer  mine  of  Greene  County,  having 
been  the  first  of  any  consequence  opened  in  the  county.  It  was  opened 
in  1883  and  worked  as  a  pick  mine  until  1892,  when  the  company 
equipped  it  with  the  Harrison  compressed-air  machines  and  a  rope 
haulage  about  1,200  feet  in  length.  The  mine  is  also  equipped  with 
the  shaker  screens,  which  are  found  to  be  very  effective  in  removing 
all  the  fine  dirt  or  slack,  and  making  a  very  desirable  grade  of  lump 
coal.  They  have  also  put  in  the  improved  Prox  &  Brinkman  self- 
dumping  cages.  The  capacity  of  the  mine  at  present  is  600  tons  daily, 
giving  emplo3'ment  to  100  men.  When  last  inspected  it  was  found 
necessary  to  order  several  changes  in  the  mine  to  secure  better  venti- 
lation, which  was  not  good  in  some  parts.  This  the  company  readily 
agreed  to  do.  The  depth  of  the  shaft  is  66  feet,  and  thickness  of  coal, 
as  was  given  in  the  1896  report,  is  5  feet. 

Island  No.  2  Mink. 

Located  at  Linton,  one-half  mile  west  of  the  town  proper;  it  is 
worked  by  a  shaft  95  feet  deep.  This  is  one  of  the  most  favorably 
situated  mines  in  Indiana,  as  to  railroad  facilities,  having  a  double 
tipple,  one  on  the  main  line  of  the  I.  &  L  S.,  and  the  other  on  the  I. 
&  V.  Branch  R.  R.  The  advantages  of  location  are  two-fold;  first, 
their  ability  to  secure  empty  cars  from  either  line,  and  that  of  sales 
and  shipments  on  both  roads.  The  mine  is  equipped  with  the  Harri- 
son machines,  25  in  number^  and  has  a  rope  haulage  on  the  south 
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side  2,200  feet  in  length,  while  the  coal  on  the  north  side  is  hauled 
by  mules,  some  of  it  a  distance  of  4,000  feet.  The  daily  output  at 
present  is  1,200  tons.  The  coal,  as  has  been  previously  reported,  is 
6  feet  in  thickness,  and  of  excellent  quality  for  steam  and  domestic 
purposes.  I  have  made  two  visits  to  this  mine  during  the  past  year, 
and  at  both  inspections  found  the  mine  in  excellent  condition. 

Island  Valley  Mike. 

Located  two  miles  southeast  of  Linton,  on  the  I.  &  V.  Branch  Rail- 
road. It  was  opened  in  18J)2  by  a  joint  stock  company,  composed 
principally  of  miners,  and  has  been  one  of  the  most  successfully  op- 
erated mines  in  Greene  County.  It  is  worked  by  a  shaft  52  feet  deep, 
and  has  an  excellent  vein  of  bituminous  coal  5  feet  in  thickness.  The 
daily  capacity  at  present  is  350  tons,  giving  employment  to  58  miners. 
When  last  inspected,  an  overcast  was  ordered  put  in  on  the  west  side, 
to  assist  the  ventilation  in  that  part  of  the  mine,  which  was  very  poor 
at  that  time.  This  the  company  did,  and  the  mine  is  now  fairly  well 
ventilated. 

Fluhart  Mine. 

Located  one  and  one-half  miles  southwest  of  Linton:  it  is  worked 
by  shaft  72  feet  deep.  This  mine  was  opened  in  1891  and  ranks  among 
the  largest  pick  mines  in  Indiana.  The  output  at  presetit  is  800 
tons  daily,  giving  employment  to  120  miners.  This,  however,  is  not 
its  full  capacity,  owing  to  an  insuflBcient  number  of  miners  to  do  the 
work.  The  mine  is  well  equipped  with  improved  screening  machinery, 
also  a  number  of  coal  bins  for  storing  small  coal.  The  coal  is  5  feet 
thick  and  of  excellent  quality.  When  last  inspected  it  was  found 
necessary  to  request  the  air-courses  to  be  cleaned  out,  and  the  brattice 
replaced  in  the  main  shaft  to  assist  the  ventilation,  which  at  that  time 
was  poor  in  some  parts  of  the  mine.  The  company  promptly  complied 
with  the  request,  and  the  mine  is  now  in  fair  condition. 

South  Linton  Mini:. 

l-iocated  one  mile  south  of  the  town  proper  of  Linton.  This  is  a 
pick  mine,  worked  by  a  shaft  81  feet  deep,  and  was  opened  in  1893. 
It  has  a  vein  of  bituminous  coal  5  feet  thick,  and  of  excellent  quality 
for  steam  and  domestic  purposes.  This  is  one  of  the  best  regulated 
mines  in  Indiana.     I  have  made  two  inspections  of  it  during  the  past 
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3*enr  and  at  each  inspection  found  it  in  excellent  condition,  the  law 
being  complied  with  in  every  particular.  The  daily  capacity  at  pres- 
ent is  400  tons,  giving  employment  to  66  men. 

Summit  Mine. 

Located  one  mile  west  of  Linton.  It  is  very  favorably  situated  m 
to  railroad  facilities,  having  two  switches,  one  from  the  I.  &  I.  S.  and 
the  other  from  the  I.  &  V.  1\.  R.;  thus  giving  it  excellent  shipping  fa- 
cilities and  the  additional  advantage  of  securing  empty  cars  from  the 
two  roads.  This  is  one  of  the  largest  pick  mines  in  Indiana,  having  a 
daily  capacity  of  750  tons,  and  employing  125  miners.  It  is  worked 
by  a  sliaft  95  feet  deep  and  has  an  excellent  vein  of  bituminous  coal 
5  feet  4  inches  thick.  This  company  suffered  a  very  considerable  Ion 
in  the  early  part  of  last  March,  owing  to  the  heavy  rainfall  which 
flooded  the  mine  and  caused  the  man- way  to  cave  in,  which,  when 
cleaned  out  and  stairway  replaced,  cost  several  hundred  dollars.  At 
the  last  inspection  the  mine  was  in  a  fair  condition. 

Templeton  Mine. 

Opened  in  1892.  This  mine  is  situated  within  the  corporate  limits 
of  the  town  of  Linton,  and  about  three-fourths  of  a  mile  from  the 
town  proper.  It  is  located  on  a  branch  of  the  I.  &  I.  S.  R.  R.  It  is  a 
pick  mine,  worked  by  a  shaft  52  feet  deep,  with  a  vein  of  bituminous 
coal  5  feet  thick.  During  the  past  year  the  mine-  has  been  materially 
developed.  One  year,  ago  about  40  men  were  employed,  \^ath  a  ca- 
pacity of  250  tons  per  day.  and  there  are  now  employed  112  minere, 
with  a  capacity  of  750  tons  per  day.  I  have  made  two  inspections  of 
the  mine  during  the  past  year.  On  the  last  inspection  it  was  found 
necessary  to  order  some  changes  made  to  promote  ventilation,  whidi 
order  was  promptly  complied  with,  and  the  mine  is  now  in  good  con- 
dition. Among  other  improvements  made,  with  a  view  to  the  safety 
of  the  mine  within  the  last  year,  tliere  has  been  an  escape  shaft  sunk 
and  equipped  with  a  stairway,  as  provided  by  the  law. 

KNOX  COUNTY. 

BicKNELL  Mine 

Located  at  Bicknell,  on  the  I.  &  V.  Railroad.  At  present  it  is  op- 
erated by  the  Bicknell  Co-Operative  Coal  Company,  and  is  opened  by 
a  shaft  97  feet  deep,  sunk  in  1890.  The  present  production  is  about 
140  tons  per  day,  of  a  fair  quality  of  bituminous  coal.  The  roof  is 
good  and  no  timbering  is  required  in  the  narrow  work.  The  mine  has 
always  l)een  found  in  excellent  condition  when  inspected. 
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Edwardsport  Mine. 

Located  one  mile  northeast  of  P^dward sport,  on  the  I.  &  V.  Rail- 
road, and  is  operated  by  the  Edwardsport  Coal  Company  of  Indianapo- 
lis, Ind.  The  opening  was  originally  made  in  1894  by  a  slope,  and  the 
coal  was  brought  to  the  dump  by  mules.  During  1896  a  shaft  45  feet 
deep  was  sunk  and  the  coal  is  now  brought  out  by  that  opening,  the 
slope  being  used  for  an  escape  way.  The  mine  is  in  excellent  condi- 
tion, except  that  at  the  point  where  the  f^haft  was  sunk  the  coal  had 
been  previously  mined.  This  makes  the  pillar  very  weak  at  the  bot- 
tom of  the  shaft,  and  may  cause  trouble  in  the  future.  However, 
every  possible  precaution  has  been  taken  to  prevent  this  by  putting 
in  heavy  timber,  and  it  is  likely  to  stand  for  years.  The  present  out- 
put is  175  tons  per  day,  of  excellent  bituminous  coal.  The  vein  con- 
tains two  thin  veins  of  clay  near  the  middle  of  the  coal,  but  the  dirt 
is  easily  separated.  No  timber  is  used  in  the  narrow  work,  and  the 
air-courses  are  not  kept  clean,  but  a  good  current  of  air  is  kept  in  cir- 
culation. This  is  produced  by  a  fan  at  the  main  shaft.  The  tipple 
is  located  530  feet  from  the  shaft,  and  a  gravity  plane  is  used  to  take 
the  coal  from  shaft  to  the  tipple. 

PnosPEcr  Hill  Mihe. 

Located  near  the  city  of  Vincennes.  It  is  operated  entirely  for  local 
trade,  having  no  shipping  facilities.  This  mine  has  given  us  a  great 
deal  of  trouble  during  the  year,  owing  to  the  fact  that  it  had 
no  second  outlet.  An  escape  shaft  had  been  begun  some  years  since, 
but  work  on  it  had  been  abandoned  and  the  mine  worked  with  such 
a  small  force  of  men  that  its  completion  had  never  been  undertaken. 
The  experience  of  1896  convinced  the  manager,  Mr.  F.  Clarke,  that 
to  make  the  mine  profitable  more  men  must  be  employed,  and  he  let 
a  contract  early  in  the  Summer  to  have  the  escape-way  completed. 
The  contractor  failed  to  do  the  work,  and  finally  men  were  employed 
by  the  day,  and  the  work  was  completed  abotit  December  1st.  On 
several  occasions  we  were  informed  that  more  than  ten  men  were 
being  employed  in  the  mine  at  one  time,  and,  on  August  4th,  we 
found  nearly  twice  that  number.  On  the  promiae  of  the  manager  that 
the  offense  would  not  be  repeated,  we  did  not  prosecute  the  company 
for  this  violation.  As  far  as  we  have  been  able  to  learn,  the  promise 
was  kept,  and  two  shifts  of  men,  working  night  and  day,  kept  the 
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trade  supplied.  The  probabilities  are  that  this  mine  will  be  devel- 
oped considerably  during  the  year  1898,  as  means  of  ventilation  and 
hoisting  facilities  will  be  greatly  improved  by  the  opening  of  the  sec- 
ond shaft. 


MARTIN  COUNTY. 
The  Bedford  Coal  Company's  Mine. 

Located  at  Tunnel  S\^;itch,  on  the  E.  &  R.  Railroad,  is  the  only  mine 
in  this  county  employing  over  ten  men.  It  is  a  drift  opening,  and  has 
natural  drainage;  no  steam  power  is  used  about  the  mine.  The  coal 
is  of  excellent  quality,  and  has  good  roof  and  hard  bottom,  requiring 
very  little  timber.  The  vein  is  from  30  to  36  inches  thick.  Ventila- 
tion is  produced  by  a  furnace,  and,  while  the  current  is  not  strong, 
working  places  were  all  found  to  be  clear  when  inspected,  November 
26th.  There  are  two  other  veins  showing  in  the  hill  where  this  mine  is 
located,  both  of  good  quality,  l)ut  are  thin — 22  and  28  inches,  re- 
spectively. 


OWEN  COUNTY. 

Lancaster  No.  4  Mine. 

Located  near  ihc  west  line  of  Owen  Countv,  about  three  miles  cast 
of  Clay  (^ity.  It  ic^  operated  by  the  Lancaster  Coal  Company,  of  which 
John  Andrews,  one  of  tlie  first  operators  in  the  block  coal  field  of 
Indiana,  is  President.  The  mine  is  connected  with  the  E.  &  I.  Rail- 
road by  a  switch  three  miles  in  length.  Its  present  capacity  is  about 
100  tons  })er  day.  The  coal  lies  near  the  surface,  the  shaft  being  but 
20  feet  deep.  It  is  a  hard  coal,  of  good  quality,  and  is  known  as  the 
semi-block,  as  is  all  coal  in  the  vicinity  of  Clay  City.  In  thickness  it 
is  from  3^  feet  to  5  feet.  Being  so  near  the  surface,  the  roof  is  soft 
and  requires  a  great  deal  of  timber.  Iji  spite  of  this  fact,  the  mine 
is  in  good  condition,  the  air- ways  being  kept  clean  and  a  cfood  current 
of  air  being  circulated,  lliis  is  the  only  mine  in  Owen  County  within 
the  provisions  of  the  law:  and  it  will  not  last  very  much  longer. 
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PARKE  COUNTY. 

Cox  No.  3  Mine. 

Located  near  Coxvillo.  on  the  C.  &  I.  C.  Railroad.  It  is  owned  and 
operated  by  the  Brazil  Block  Coal  Company,  of  Bnizil,  Ind.  The 
equipment  of  this  mine  for  handling  coal  and  preparing  for  market 
is  the  best  in  the  State,  being  fitted  with  a  screening  and  washing 
plant,  which  is  described  at  length  in  another  part  of  this  report.  The 
coal  is  mined  by  machinery.  Twenty-one  Harrison  and  one  Ingersol- 
Sergeant  machines  arc  used,  driven  l>y  compressed  air.  Two  Norwalk 
compressors,  each  of  1*25  horse  power,  are  a  part  of  the  plant.  The 
coal  is  of  the  average  quality  of  the  "L"  seam,  as  found  in  different 
parts  of  this  State.  It  averages  6  feet  in  thickness,  separated  into  two 
strata  bv  a  clav  band  from  2  to  4  inches  in  thickness.  This  gives  a 
good  height  for  haulage-ways  and  air-courses.  The  roof  consists  of  a 
gray  shale,  which  falls  in  slabs  when  acted  upon  by  air  current.  This 
makes  it  very  expensive  and  difficult  to  keep  traveling  roads  and  air- 
ways safe,  but  no  accidents  to  persons  have  been  reported  as  having 
occurred  from  unsafe  roof  in  such  places,  which  speaks  well  for  the 
management.  Ventilation  is  provided  for  by  two  fans,  one  at  the 
main  shaft  and  one  at  the  Xo.  1  shaft  of  the  company,  which  is  located 
1,200  feet  from  No.  3,  and  is  used  as  an  escape-way  for  the  present 
works.  A  good  current  of  air  is  maintained  in  all  entries,  and  all 
working  places  are  clear.  Xo  recommendations  were  necessary  when 
the  mine  was  last  inspected. 

Otter  Creek  Mine. 

* 

One  mile  iiortliwcst  of  ('arbinu  on  a  switch  constructed  from  the 
Big  Four  Railroa<l.  It  is  oj)crated  by  the  Brazil  Block  Coal  Company. 
The  works  at  present  are  in  the  upper  vein  of  block  coal,  which  is 
readied  by  a  slope,  and  lies  above  water  level.  The  l)ottom  vein  was 
readied  by  a  shaft  ller(^  but  this  is  now  filled  with  water  and  has  not 
ijeen  used  for  over  two  vears.  ^fhe  roof  in  the  vein  now  bein«:  worked 
is  very  l^ad,  as  a  general  thing,  and  as  the  bottom  is  a  soft  clay,  and  a 
good  deal  of  water  is  found  in  the  mine,  plenty  of  timbers  are  needed 
to  keep  the  entries  and  air-courses  open.  This  is  being  accomplished 
in  such  a  way  as  to  ])revent  accidents  and  keep  the  mine  well  venti- 
lated.   But  little  work  lias  been  done  here  during  the  year  1897. 
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Lyford  No.  2  Mine. 

Located  near  Lyford  Station,  on  the  C.  &  E.  L  Railroad.  It  is  op- 
erated by  the  Calumet  Coal  Company,  of  Chicago,  III.:  has  been  open 
for  several  years,  but  has  been  idle  a  great  deal  of  the  time.  Since  the 
beginning  of  this  year  this  mine  has  run  as  steadily  as  others  in  the 
bituminous  district  of  this  State.  It  is  equipped  to  produce  a  large 
output,  having  a  railroad  track  on  each  side  of  the  shaft,  with  a  full 
outfit  for  the  handling  of  coal  on  either.  Since  starting  this  year, 
however,  self-dumping  cages  have  been  put  in,  which  are  available 
only  on  one  side.  The  present  output  is  about  500  tons  per  day, 
which  is  mined  by  seven  Harrison  machines,  operated  by  compressed 
air.  The  escape  shaft  has  been  provided  with  a  stairway  during  the 
year.  The  coal  is  of  the  same  general  character  as  that  at  Coxville, 
with  like  material  about  6J  to  7  feet  in  thickness,  and  has  about  4 
feet  of  gray  slate  overlying  it.  This  cuts  and  falls  when  acted  on  by 
the  air,  until  a  stone  is  reached  which  requires  no  timber,  but  as  the 
handling  of  so  much  dirt  is  expensive,  different  means  have  been  tried 
to  hold  it.  The  only  one  that  has  proven  successful  so  far  is  to  leave 
enough  coal  to  keep  the  air  from  the  roof.  Where  this  has  been  tried 
no  breaks  have  occurred  yet,  though  some  of  the  work  has  stood  a 
great  deal  longer  than  was  necessary  to  show  the  failure  of  other  plans. 
If  that  slate  can  be  kept  up,  it  will  greatly  reduce  the  cost  of  working 
this  vein  of  coal  here  and  elsewhere.  This  mine  was  found  to  be  in 
good  condition  in  all  respects  when  last  inspected.  The  No.  1  Mine 
of  this  company  has  not  been  in  operation  since  February,  when  the 
shaft  tower  was  burned.  It  has  been  rebuilt,  but  no  work  has  been 
done  underground. 

Parke  No.  8  Mine. 

Located  one  mile  northwest  of  Rosedale,  operated  by  the  Parke 
County  Coal  Co.,  of  Rosedale,  Ind.  It  is  the  same  coal  field  as  Cox  No. 
3,  and  remarks  made  as  to  underground  condition  apply  here.  This 
mine  has  a  switch  from  the  T.  H.  &  L.  Railroad  from  Rosedale,  and 
from  the  C.  &  I.  C.  Railroad  at  Coxsville;  is  equipped  with  self-dump- 
ing cages  and  has  a  capacity  at  present  of  500  tons  "per  day;  but  this 
■could  be  greatly  increased.  The  coal  is  mined  by  Harrison  machines, 
driven  by  compressed  air,  furnished  by  three  126  horse  power  Norwalk 
compressors.  Twelve  machines  are  in  use  at  present,  but  20  more  are . 
available  when  needed.     The  shaft    is  126    feet  deep,  and    coal  is 
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brought  to  the  bottom  by  a  rope  haulage  of  900  feet  in  length.  The 
haulage  road?  and  air-courses  are  timbered  where  it  seems  necessary, 
but  where  air-courses  are  not  used  as  haulage- ways,  very  little  atten- 
tion is  given  to  them,  and  they  are  generally  found  in  bad  condition, 
and  the  ventilation  of  the  mine  defective.  The  escape-way  is  through 
No.  6  shaft,  which  has  recently  been  abandoned  as  a  hoisting  shaft. 
They  are  2,100  feet  apart.  WTien  inspected,  December  15th,  though 
the  fan  was  running  at  a  high  rate  of  speed,  the  ventilation  was  found 
to  be  very  defective.    I  hope  to  be  able  to  report  improvement  soon. 

Mecca  No.  1  Mihe. 

Located  at  Mecca,  on  the  C.  &  I.  C.  Railroad.  It  is  operated  by  the 
Otter  Creek  Coal  Company,  of  Brazil,  Ind.  During  the  year  an  elec- 
tric plant  has  been  installed,  consisting  of  a  BO-horse-power  dynamo, 
an  electric  motor  for  haulage  and  a  power  drill.  The  motor  is  not 
heavy  enough  for  the  work  that  it  was  expected  to  do,  and  is  being 
operated  over  only  a  part  of  the  distance  it  was  intended  to  work  upon. 
On  my  last  visit  some  work  was  being  done  with  a  view  of  remedying 
this.  Two  veins  of  coal  are  being  worked  at  this  mine,  but  the  upper 
vein  seems  to  lie  in  pockets,  and  is  reached  by  tunnels  at  two  different 
points  in  the  mine.  The  distance  between  the  veins  is  from  4  to  10 
feet,  of  a  rather  soft  material.  This  mine  has  worked  quite  a  distance 
from  the  shaft,  and  the  motor  is  intended  to  haul  coal  about  2,600 
feet.  The  roof  in  the  greater  part  of  the  mine  is  so  that  it  is  not 
difficult  to  keep  the  roads  open,  and,  with  more  power,  the  electric 
haulage  would  be  a  success.  There  are  heavy  grades  and  many  curves, 
however,  which  require  a  great  deal  heavier  motor  than  would  be 
needed  on  a  straight  road.  The  coal  in  this  mine  is  a  hard  bituminous, 
of  good  quality.  It  is  mined  by  blasting  without  undercutting.  All 
the  work  is  done  by  hand  except  that  accomplished  by  one  electric 
drill.  The  output  of  the  mine  is  about  160  tons  per  day.  The  mine 
is  well  ventilated  in  all  of  the  working  places.  Only  one  fan  is  in 
use,  but  another  is  in  place  and  can  be  put  in  operation  at  any  time  it 
should  be  desirable. 

CftAWFORD  No.  1  Mike. 

Located  two  miles  northeast  of  Carbon.  It  is  operated  by  the  Craw- 
ford Coal  Company,  of  Braiil,  Ind.;  is  a  block  coal  mine,  working  in 
both  of  the  principal  veins  of  this  character.  The  bottom  vein  is 
reached  by  a  shaft  35^  feet  in  depth,  while  the  upper  vein  lies  under 
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the  hill  to  the  south  of  the  shaft  and  is  worked  through  a  drift.  The 
total  output  of  the  mine  at  present  is  476  tons  per  day.  Each  vein  is 
worked  independently  of  the  other  with  respect  to  ventilation  and  out- 
lets, each  having  a  fan  and  separate  escape-way.  The  roof  overlying 
the  upper  vein  seems  to  be  a  brittle,  hard  pan,  which,  when  it  is 
allowed  to  fall,  permits  water  to  run  into  the  mine  from  the  surface, 
and  the  cracks  do  not  close  themselves,  as  is  usual  with  the  strata 
which  overlies  the  coal  in  other  places.  This  makes  a  great  deal  of 
trouble  in  the  mine.  In  other  respects  this  mine  differs  but  little 
from  other  mines  in  the  block-coal  district.  However,  in  spite  of  the 
fact  that  it  usually  runs  very  irregularly,  I  have  always  found  this 
mine  well  ventilated,  and  the  roadways  well  timbered  and  in  good 
condition  for  hauling  coal  upon.  The  last  inspection  was  made  by  Mr. 
Epperson,  on  November  10th,  and  was  no  exception  to  this  rule. 

McIntosh  Mine. 

Located  on  the  Coal  Bluff  Branch  of  the  C.  &  I.  C.  Railroad,  three- 
fourths  of  a  mile  northeast  of  the  Brazil  Block  Coal  Compan3r^s  No.  8 
Mine.  It  is  owned  and  operated  by  I.  Mcintosh  &  Co.,  Brazil,  Ind. 
The  shaft  is  127  feet  deep  to  the  bottom  vein  of  block  coal,  the  upper 
vein  having  been  exhausted.  The  most  of  the  thick  coal  has  been 
mined,  and  there  is  very  little  being  worked  in  the  mine  over  3  feet 
in  thickness.  The  roof  is  good  and  the  bottom  fairly  hard,  giving 
good  roads  generally  in  the  mine.  Very  few  pillars  are  being  removed 
from  the  bottom  vein  yet.  The  ventilation  has  generally  been  found 
good  in  this  mine,  but,  on  my  last  visit,  several  places  were  found 
where  doors  and  stoppings  are  needed  to  carrj'  the  air  to  the  working 
places.    The  mine  boss  promised  to  remedy  this  soon. 

Standard  Mine. 

One-fourth  mile  west  of  the  above.  It  is  operated  by  the  Standard 
Coal  Company,  of  Terre  Haute,  Ind.  Both  of  the  regular  veins  of 
block  coal  are  being  worked.  The  coal  from  the  upper  vein  is  lowered 
by  a  drop  shaft  to  the  workings  below,  and  all  the  output  is  hoisted 
from  the  same  landing.  The  car  service  from  the  C.  &  S.  E.  Railroad 
proved  so  unsatisfactory  that  during  the  year  a  switch  has  been  se- 
cured for  this  mine  from  the  C.  &  I.  C.  Branch,  thus  giving  an  outlet 
by  two  different  routes.  The  latter  switch  was  not  finished  on  my 
last  visit  to  the  mine,  November  9.  But  little  work  had  been'  done  in 
the  upper  vein  at  that  time.  The  places  that  were  open  there  were 
very  wet.  The  bottom  was  in  good  condition,  well  ventilated  and 
safelv  timbered. 


Bbpobt  of  State  Ikspbgtob  of  Mikes.  345 

Ck>LU]fBiA  No.  1  Mms. 

Formerly  known  as  Superior  Xo.  1,  is  located  one-fourth  of  a  mile 
north  of  the  aboTe.  This  mine  is  being  operated  in  the  upper  Yein 
of  block  coal,  has  a  bad  roof^  dips  and  rises  are  irregular  in  pitch  and 
direction,  and  makes  a  great  deal  of  water.  This  renders  it  difficult 
and  expensive  to  maintain  haulage  roads  and  air-courses,  and  I  have 
usually  found  the  ventilation  defective.  During  the  past  year,  how- 
ever, a  great  improvement  has  been  made  in  this  respect,  and  on  my 
last  visit,  November  9,  1  found  the  ventilation  much  better  than  at 
any  previous  time.  A  large  part  of  the  mine  is  being  finished,  and 
when  this  is  cut  off  it  vriW  be  easier  to  keep  the  rest  of  the  mine  in 
good  condition.  This  mine  and  Columbia  No.  2  are  owned  by  Zeller, 
McClellan  &  Co.,  Brazil,  Ind. 

Columbia  No.  2  Mime. 

Located  one-half  mile  southwest  of  the  above.  It  is  owned  by  the 
same  company.  It  is  arranged  to  ship  coal  on  both  the  C.  &  S.  E  and 
C.  &  I.  C.  railroads,  having  a  separate  screening  outfit,  scales  and 
switch  tracks  from  each  road.  The  capacity  is  about  400  tons  per 
day.  There  are  no  special  features  worthy  of  notice  in  the  condition 
under  which  it  is  operated,  except  that  possibly  the  roof  in  the  upper 
vein  is  worse  than  usual,  and  a  great  deal  of  timber  is  necessary. 
The  entries  are  well  taken  care  of,  but  a  great  deal  of  dirt  is  allowed 
to  accumulate  in  the  air-courses.  As  the  works  have  not  been  ex- 
tended very  far  yet,  a  good  current  of  air  is  being  circulated  around 
the  regular  air-ways,  but  it  does  not  seem  to  have  force  enough  to 
clear  out  smoke  where  work  is  being  done  any  distance  in  advance  of 
the  current.  All  entries  in  the  top  vein  were  smoky,  and  a  great 
many  rooms  where  a  good  current  of  air  was  passing  the  mouths  of 
the  room.  I  think  a  great  deal  of  this  was  due  to  bad  oil.  I  found  the 
bottom  vein  workings  well  ventilated  and  safe. 

PERRY   COUNTY. 

Cannslton  Mine. 

Located  tliree  miles  northeast  of  Cannelton.  It  is  operated  by  the 
American  Cannel  Coal  Company.  The  mines  have  been  operated  here 
by  this  company  for  many  years;  in  fact,  they  were  among  the  first 
opened  in  this  State.  The  coal  lies  in  the  hills  above  water  level. 
Two  of  these  have  been  worked  out  and  abandoned;  except  that  a 
haulage-way  is  maintained  through  them,  through  which  all  coal  that 
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is  mined  is  drawn  by  mules.  The  present  works  are  quite  extensive, 
but  there  is  very  little  being  done  now  except  to  remove  pillars.  Ven- 
tilation is  produced  by  a  furnace,  and  this  is  the  only  extensive  mine 
in  which  I  have  seen  this  method  successfully  employed.  I  found 
good  air  in  all  parts  of  the  mine  on  my  inspection,  December  21,  1897. 
The  daily  capacity  is  about  160  tons,  eight  mules  being  used.  The 
coal  is  hauled  by  mules  through  the  tunnels  mentioned  above,  to  the 
dump,  a  distance  of  one  and  one-fourth  miles.  It  is  there  dumped 
into  hopper  cars,  which  are  taken  to  the  river  by  a  small  locomotive, 
and  lowered  by  a  self-acting  plane  to  a  tipple  and  loaded  on  boats. 
The  greater  part  of  the  product  is  sold  for  the  use  of  the  steamboats. 
Some,  however,  is  used  for  local  trade  in  the  towi\,  but  there  are 
several  country  mines  in  competition  for  this  market. 

Tkoy  Mi%e 

• 

Located  one-half  mile  above  the  town  of  Troy,  on  the  Cannelton 
Branch  of  the  Air-Line  Railroad.  It  is  operated  by  Bergenroth  Bros., 
and  was  opened  in  1887.  The  daily  output  is  about  50  tons,  which  is 
nearly  all  sold  to  boats  pn  the  Ohio  River.  The  shaft  is  50  feet  deep, 
being  sunk  most  of  the  distance  through  a  massive  sandstone.  The 
roof  and  bottom  are  both  hard,  so  that  there  is  but  little  danger  in 
working  the  mine.  The  coal  is  about  3  feet  thick  and  of  a  very  good 
quality.  Ventilation  is  provided  for  by  a  furnace,  which,  however, 
was  not  in  operation  when  the  mine  was  inspected,  on  December  2l8t. 
There  was  a  good  current  of  air  passing  through  the  mine,  being  pro- 
duced by  natural  ventilation  between  the  two  openings.  The  mine 
was  not  riinning  on  my  last  visit. 

PIKE  COUNTY. 

Petersburg  H  Mine. 

Owned  by  the  J.  Wooley,  Jr.,  Coal  Company,  of  Evansville;  is 
located  near  the  south  limits  of  the  town  of  Petersburg,  on  the  E.  &  I. 
Railroad.  It  was  opened  in  April,  1896,  but  employed  but  few  men 
during  that  year.  The  production  is  170  tons  per  day,  inine-mn.  The 
shaft  is  52  feet  deep,  and  there  is  about  5  feet  of  clean  coal,  of  a  fair 
quality.  It  is  driven  on  a  very  irregular  plan,  entries  being  from  8  to 
12  feet,  and  rooms  from  18  to  22  feet  wide;  this  causes  pillars  to  be 
of  irregular  thickness,  and  they  are  expected  to  be  lost.  Ventilation 
is  furnished  by  a  steam  jet,  which  seems  to  furnish  sufficient  air  for 
the  workings  at  present.  A  second  outlet  will  be  necessary  during  the 
coming  year. 
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AYiMHrRK  Mime. 

Located  on  the  main  line  of  the  Air  Line  Bailroad;  18  owned  by 
David  Ingle,  of  Oakland  City.  It  is  equipped  with  self-dumping 
cages  and  a  roller  screen  to  make  nut  coal  from  the  coal  that  goes 
through  the  stationar}*  screen.  The  capacity  is  about  600  tons  per 
day.  The  coal  is  hoisted  through  the  shaft,  22  feet  deep^  and  is  5  feet 
thick  of  an  excellent  quality  of  bituminous  coal,  with  a  good  roof  and 
soft  bottom.  Very  little  timber  is  needed  in  the  entries,  but  large 
pillars  are  left,  containing  about  one-third  of  the  total  amount  of  coal 
in  the  Tcin.  This  keeps  the  roof  good  and  the  air-courses  open, 
though  haulage  roads  are  muddy.  The  ventilation  is  produced  by  a 
fan  and  is  good  in  all  parts  of  the  mine.  A  large  proportion  of  the 
coal  is  nut  and  slack,  and  miners  consider  33  cents  per  ton  for  mine- 
run  coal  the  equivalent  of  60  cents  for  screened  coal. 

Hart  WEI. L  Mine. 

Located  near  Augusta,  on  a  branch  of  the  Air  Line  Railroad,  five 
miles  long.  It  was  built  in  1894,  when  the  mine  was  opened,  and  is 
operated  by  the  Cabel  &  Kaufman  Coal  Company,  of  Washington, 
Ind.  It  is  opened  by  a  drift  and  has  a  capacity  of  70  tons  per  day. 
An  electric  plant  has  been  installed  here  during  the  year,  and  one 
Morgan-Gardner  chain  machine  is  now  in  operation.  Six  mules  are 
used  in  hauling  the  coal  from  the  mine.  The  coal  is  4^  feet  in  thick- 
ness, but  contains  a  good  deal  of  impurity  in  the  way  of  sulphur  and 
dirt.  Ventilation  is  provided  for  by  a  small  fan,  which  produces  a 
good  current  of  air.  The  engine  house  and  tipple  were  burned  during 
the  year,  but  have  been  built  more  extensively  than  before  the  fire, 

Blackburn  Mime. 

Owned  by  the  S.  W.  Little  Coal  Company;  is  located  at  Blackburn, 
on  the  E.  &  I.  Kailroad.  There  is  one  of  the  most  complete  screening 
outfits  here  that  is  to  be  found  in  the  State.  Perforated  plates  12 
feet  long  by  4  feet  4  inches  wide  are  used.  For  making  lump  coal  the 
perforations  are  4  inches  in  diameter  and  the  nut  coal  screen  has  per- 
forations 2^  inches  in  diameter.  They  are  so  arranged  with  double 
eccentrics  that  all  jar  from  their  motion  is  neutralized.  The  method 
by  which  this  is  accomplished  was  designed  by  Mr.  S.  W.  Little,  of 
Evansville.    Space  will  not  permit  a  full  description  of  the  arrange- 
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ment  here.  The  production  of  the  mine  is  300  tons  per  day.  The 
main  opening  is  a  slope  475  feet  in  length,  the  coal  being  brought  up 
by  steam  power.  The  escape-way  is  also  a  slope  400  feet  in  distance 
from  the  main  opening.  The  grades  in  the  mine  are  easy,  with  fairly 
hard  fire-clay  bottom,  making  the  maintenance  of  good  haulage  roads 
comparatively  easy.  The  coal  is  a  hard  bituminous,  7^  feet  thick,  with 
a  good  black  slate  roof.  Entries  are  driven  from  8  feet  to  20  feet  in 
width  and  stand  without  timbering.  There  being  no  falls  of  roof,  air- 
courses  are  kept  clean,  giving  a  good  passage-way  for  air.  Rooms  are 
driven  25  feet  wide,  with  pillars  7  feet  in  thickness,  and  no  attempt  is 
made  to  remove  the  coal  from  roorii  pillars.  The  ventilation  is  se- 
cured by  a  fan  located  at  the  old  slope,  475  feet  from  the  new  one. 
This  fan  is  10  feet  in  diameter,  driven  by  an  engine  whose  cylinder 
is  7  inches  by  12  inches,  which  produces  a  good  current  of  air,  which 
is  carried  fairly  well  to  the  workinjj  places. 

Little's  Mine. 

Owned  by  the  same  company,  located  at  Little's  Station,  on  the  E. 
&  I.  Railroad;  was  opened  1887.  Its  present  capacity  is  600  tons  per 
day.  It  is  opened  by  a  shaft  80  feet  deep.  The  mine  is  comparatively 
dry  and  has  a  hard  bottom,  the  only  drawback  to  the  haulage  being 
the  uneven  bottom,  and  the  grades  are  light  compared  with  other 
mines  in  the  State.  The  coal  is  a  fair  quality  of  bituminous,  6^  feet 
thick,  with  an  excellent  roof  and  slate  bottom.  Entries  are  driven 
from  8  to  12  feet  wide,  and  the  height  of  the  coal.  No  timbering  is 
required.  Air-courses  are  in  good  condition  and  kept  clean.  Rooms 
are  from  24  to  30  feet  wide,  well  timbered,  and  pillars  12  feet  thick  are 
left  to  suppert  the  roof.  A  splendid  man-way  communicates  with  the 
escape  shaft,  which  is  available  at  all  times  to  the  employes.  A  fan 
10  feet  in  diameter,  located  at  the  escape-way,  furnishes  an  excellent 
current  of  air,  which  is  well  conducted  around  the  faces  of  the  entries 
and  rooms.  About  100  men  are  employed,  under  the  management  of 
Andrew  Dodds,  mine  foreman. 

Carbon  Mine 

Located  one  mile  west  of  Ayrshire.  It  is  operated  by  William  A. 
Jackson,  of  Oakland  City,  Ind.,  and  was  opened  in  1894.  It  is  de- 
veloped through  a  slope  160  feet  in  length.  The  coal  is  4  feet  and  4 
inches  in  thickness,  and  of  an  excellent  quality  of  bituminous.  The 
roof  is  a  black  slate  and  requires  no  timber  to  keep  it  safe  in  entries. 
This  is  well  attended  to.  Air-courses  are  kept  clean  and  the  ventila- 
tion, produced  by  a  furnace,  is  fairly  good. 
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SULLIVAN  COUNTY. 

Star  Mine. 

It  is  located  at  Gramercy  Park,  on  a  branch  of  the  E.  &  T.  H.  Rail- 
road; owned  and  operated  by  Harder  &  Hafer  Coal  Company,  and  is 
worked  by  a  shaft  120  feet  deep,  with  a  vein  of  bituminous  coal 
5  feet  in  thickness.  This  is  one  of  the  best-equipped  mines  in  the 
State,  having  the  Prox.  &  Brinkman  self-dumping  cages;  also  the 
latest  improved  roller  screens  for  screening  the  small  coal.  It  is  an 
electric  machine  mine,  the  Morgan-Gardner  machine  (six  in  number) 
being  used.  On  my  last  inspection  they  were  running  the  machines 
night  and  day.  Eighty-five  miners  were  employed,  with  a  capacity  of 
700  toDS  daily.  The  mine  is  also  well  regulated  in  way  of  ventilating 
apparatus,  an  overcast  being  provided  for  ever}'  pair  of  cross-entries, 
thereby  doing  away  with  doors  on  the  entries  and  making  a  saving 
of  no  small  consequence  in  way  of  expenses;  and  also  providing  a  fresh 
current  of  air  for  each  pair  of  entries.     I  have  made  two  inspections 

during  the  year,  and  at  both  visits  I  found  the  mine  in  good  condi- 
tion. 

Jumbo  Mine, 

It  is  located  at  Jackson  Hill,  on  the  E.  &  T.  H.  Branch  Railroad, 
which  leaves  the  main  line  at  Farmersburgh.  This  mine  ceased  oper- 
ating on  September  16th,  1897,  by  reason  of  a  fire,  which  destroyed 
all  the  buildings  and  damaged  the  machiner}'  to  a  great  extent,  en- 
tailing a  great  loss  to  the  company.  The  company  rebuilt  and  re- 
sumed operation  on  October  15th,  the  same  year.  The  mine  is  worked 
by  a  shaft  24  feet  deep,  with  a  vein  of  bituminous  coal  5  feet  8  inches 
thick  and  of  good  quality.  It  is  a  machine  mine,  in  which  the  Harri- 
son machine  is  used,  15  in  number;  employs  69  miners,  and  has  a  ca- 
pacity of  500  tons  daily.  It  is  equipped  with  Prox.  &  Brinkman  self- 
dumping  cages,  and  is  ventilated  by  two  fans,  one  on  each  side  of  the 
shaft.  At  the  last  inspection  it  was  found  in  a  very  satisfactory  con- 
dition. 

CURRYSVILLE    MlNE. 

Located  one  mile  north  of  Shelbum,  on  the  E.  &  T.  H.  Railroad. 
It  is  owned  and  operated  by  the  New  Currysville  Coal  Company; 
worked  by  a  shaft  260  feet  deep,  with  two  veins  of  bituminous  coal, 
the  upper  being  3^  feet  and  the  lower  5^  feet  in  thickness.  This  is  the 
oldest  mine  on  the  E.  &  T.  H.  Railroad,  having  been  opened  in  1867, 
when  the  top  vein  was  worked  quite  extensively.     Some  years  later 
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the  shaft  was  opened  to  the  bottom  vein,  and  the  top  abandoned;  and 
it  has  been  worked  but  very  little  since  that  time.  Mr.  Herbert 
Wooley,  the  superintendent,  however,  opened  it  in  1896,  in  order  to 
get  a  few  sample  ears  of  the  clay  that  underlies  the  coal,  which  he 
shipped  to  Evansville  to  have  tested.  I  have  not  been  able  to  learn 
the  result  of  the  test.  The  mine  is  worked  partly  by  Harrison  mar- 
chines  (three  in  number)  and  partly  by  hand.  At  my  last  inspection, 
made  November  23d,  it  was  in  fair  condition;  21  miners  were  em- 
ployed, with  a  capacity  of  120  tons  daily. 

Phenix  Mine8  No  'h  1  and  2. 

Located  at  Alum  Cave,  on  the  E.  &  T.  H.  Branch  Railroad.  Thi& 
mine  ranks  among  the  largest  machine  mines  in  the  State,  the  Harri- 
son compressed-air  machine  being  the  kind  used;  but  the  company 
have  lately  begun  the  work  of  putting  in  an  electric  plant,  and  intend 
mining  and  hauling  their  coal  at  No.  1  shaft  by  electricity.  This 
mine  is  also  well  equipped  in  hoisting  and  screening  machinery,  hav- 
ing the  Prox.  &  Brinkman  self-dumping  cages  and  the  latest  improved 
roller  small-coal  screens,  together  with  a  large  washer,  making  it  the 
most  complete  small-coal  arrangement  in  the  State.  The  No.  2  mine 
is  a  slope  mine,  and  is  worked  by  hand.  The  coal  is  hauled  from  the  ^ 
bottom  of  the  slope  by  rope  to  the  surface,  and  then  "hauled  by  mules 
through  the  west  side  of  the  No.  1  to  the  bottom  of  the  shaft,  the 
coal  from  both  mines  being  hoisted. through  the  same  opening  and 
dumped  together.  The  coal  at  both  mines  has  an  average  thickness 
of  6  feet.  I  have  made  two  inspections  of  each  mine  during  the  year, 
and  at  each  visit  found  them  in  excellent  condition;  employing  76 
miners  at  No.  1  and  22  at  No.  2  mine,  with  a  capacity  of  800  tons 
daily. 

Hymera   Mine. 

Located  at  llyniera,  on  the  Farmersburgh  Branch  of  the  E.  &  T.  H. 
Railroad.  It  is  owned  and  operated  by  Harder  &  Hafer,  of  Chicago, 
Illinois.  It  is  a  shaft  opening  55  feet  deep,  with  a  vein  of  bituminous 
coal  5  feet  6  inches  in  thickness.  This  is  one  of  the  most  costly- 
equipped  mines  in  the  State,  having  the  Prox.  &  Brinkman  self -dump- 
ing cages  and  the  latest  improved  screening  machinery,  with  electric 
mining  and  hauling  machine)^.  The  Morgan-Gardner  machines  (7m 
number)  are  in  use  mining  the  coal,  and  two  large  motors  for  hauling 
the  same. 
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There  are  employed  51  miners^  with  a  daily  capacity  of  225  tons. 
At  the  last  inspection  the  ventilation  of  the  mine  was  in  a  very  bad 
eondition^  so  much  so  that  several  changes  were  ordered  to  improve 
flie  same.  It  should  be  said^  however^  in  extenuation  of  this  seeming 
mismanagement^  that  the  mine  had  been  idle  for  some  time  previous, 
end  had  recently  changed  ownership. 

Shelburn  Mink. 

Located  at  Shelbura,  on  the  E.  &  T.  H.  Railroad,  and  is  worked  by 
a  shaft  240  feet  deep,  with  a  vein  of  bituminous  coal  5^  feet  thick. 
It  is  a  machine  mine,  in  which  both  the  Lehner  and  Harrison  ma- 
chines are  used.  There  are  28  miners  employed,  with  a  capacity  of 
200  tons  daily.  During  the  year  the  ventilating  fan  was  moved  from 
the  No.  2  to  the  No.  1  Mine,  and  hoisting  of  coal  from  the  latter  has 
been  suspended  since  that  time.  The  two  shafts  are  connected  under- 
ground. This  should  give  good  ventilation,  if  air-ways  were  placed 
in  proper  order.  At  the  last  inspection  the  ventilation  was  poor,  and 
necessary  changes  were  ordered  to  remedy  the  same.  This  is  one  of 
the  few  mines  in  Indiana  that  generates  fire-damp  in  quantities  which 
make  close  attention  to  the  ventilation  apparatus  necessary.  By 
enactment  of  the  last  Legislature  it  became  imperative  on  the  part 
01  coal  companies  to  file  maps  of  their  mines  with  the  Inspector  of 
Mines.  The  Shelburn  Mining  Company  failed  to  do  this  in  the  re- 
quired time,  and  the  Inspector  employed  a  surveyor  to  do  the  work. 
A  copy  of  the  map  is  now  filed  in  the  Inspector's  office^ 

■ 

Bush  Greek  Mine. 

Located  three  miles  east  of  Sullivan,  on  the  I.  &  I.  S.  Bailroad, 
and  h  owned  by  Thomas  Watson,  of  Chicago,  Illinois.  At  the  time 
of  my  last  inspection  this  mine  was  idle,  and  remained  so  until  Octo- 
ber, 1897,  when  operations  were  resumed  again  and  continued  until 
November  25th.  It  again  lapsed  into  idleness,  and  remains  so  at  this 
time.  I  have  made  one  inspection,  on  November  19th,  when  I  found 
the  mine  in  a  very  unsatisfactory  condition,  chiefly  owing  to  a  long 
period  of  idleness.  Orders  were  given  to  make  the  necessary  changes^ 
which  the  company  readily  agreed  to  do. 

Freeman  Mine,  or  Briar  Hill 

This  mine  is  located  one-half  mile  southeast  of  the  town  of  Dugger, 
on  the  I.  &  I.  S.  Railroad.  At  the  time  of  my  last  report  the  mine  was 
being  operated  on  a  very  small  scale,  there  being  only  8  men  employed, 
those  being  the  lessees  of  the  mine  at  that  time.    Since  that  time  the 
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mine  has  changed  hands,  and  is  now  leased  and  operated  by  the  Lyon- 
ton  Coal  Mining  Company.  There  are  now  employed  35  miners,  with  a 
capacity  of  125  tons  daily.  I  have  made  one  inspection  during  the  year, 
and  found  the  mine  in  good  condition,  and  a  full  compliance  with  the 
law.  This  mine  is  equipped  with  the  Prox.  &  Brinkman  self -dumping 
cages,  a  roller  screen  for  small  coal,  and  a  storage  capacity  of  three 
60-ton  small-coal  bins. 

Bunker  Hiix  Mine. 

Located  four  miles  east  of  Sullivan,  on  the  I.  &  1.  S.  Railroad.  Dur- 
ing the  past  year  I  have  made  two  inspections  of  this  mine,  and  found 
it  in  an  excellent  condition.  It  is  worked  by  a  shaft  72  feet  deep, 
and  has  a  vein  of  bituminous  coal  4^  feet  in  thickness,  of  good  quality. 
While  the  mine  is  not  equipped  with  modem  machinery,  yet  it  is  one 
of  the  best  laid-out  mines  in  the  State.  Its  capacity  at  last  inspection 
was  100  tons  daily,  with  35  miners  employed.  This,  however,  is  by 
no  means  the  full  capacity  of  the  mine,  which  at  that  time  was  limited 
by  scarcity  of  miners. 

VANDERBURGH  COUNTY. 

Diamond  Mine. 

Near  the  north  city  limits  of  the  city  of  Evansville,  on  the  String- 
town  road.  It  is  operated  by  the  Diamond  Coal  Company,  and  does 
an  exclusively  local  trade.  This,  as  are  all  mines  in  this  county,  is 
opened  by  a  shaft  to  a  vein  of  bituminous  coal,  that  runs  about  4  feet 
in  thickness.  It  is  a  fair  quality  of  steam  and  domestic  coal.  Owing 
to  the  competition  from  outside  coals,  none  of  these  mines  are  very 
largely  developed.  About  90  tons  per  day  are  being  produced  at  this 
mine.  The  company  have  been  trying  all  summer  to  arrange  their 
escape-way  so  that  men  can  be  taken  out  of  it,  but  claim  that  they 
have  been  delayed  by  the  failure  of  machine  shops  to  furnish  the 
necessary  machinery  on  time.  All  of  it  was  on  the  ground  but  a 
drum  when  I  made  my  last  inspection,  and  the  manager  promised  that 
it  would  be  in  operation  before  the  end  of  the  yoar;  but  it  has  not 
been  so  reported. 

Union  Mine. 

One-half  mile  southeast  of  the  above.  It  is  operated  by  the  Evans- 
ville l^nion  Coal  and  Mining  Company;  was  opened  in  1891,  and  has 
been  working  some  ever  since.  It  is  at  present  producing  from  40  to 
60  tons  per  day.    An  escape  shaft  was  completed  to  this  in  1896,  and 
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the  machinery  with  which  it  was  siuik  is  still  in  the  place^  giving  an 
available  means  of  egress.  The  roof  is  a  black  slate,  which  cuts  very 
badly  after  the  coal  is  removed.  The  bottom  is  soft,  and,  water  being 
allowed  to  lie  on  it,  it  becomes  very  muddy,  and  the  hauling  roads 
are  in  bad  condition. 

First  Avenue  Mine. 

The  improvements  of  this  mine,  noted  in  my  report  of  last  year, 
have  been  continued,  and  the  mine  is  now  in  a  fair  condition.  There 
is  an  indictment  against  the  manager  of  this  mine  for  violation  of  the 
law  requiring  an  available  means  of  escape  besides  the  main  hoisting 
shaft.    No  other  complaint  came  to  me  of  the  condition  of  the  mine. 

SuNNYSiDE  Mine. 

This  is  the  only  mine  in  Vanderburgh  County  where  mining  ma- 
chines are  in  use.  Those  of  both  the  Harrison  and  Sergeant  type  are 
used.  The  production  has  been  steadily  increasing  during  the  past  18 
months,  till  now  it  has  a  capacity  of  425  cars,  which  will  average  about 
one  ton  each.  The  shaft  is  265  feet  deep  and  is  in  good  condition, 
but  the  tower  and  dump-buildings  need  repairing  to  conveniently 
handle  the  increase  in  output.  The  coal  is  all  handled  by  mules, 
though  the  disj^nce  from  the  inside  to  the  shaft  bottom  is  2,700  feet. 
For  that  distance  the  air  has  to  be  carried  through  old  works.  The 
ventilation  is  excellent,  though  the  total  volume  is  not  so  large  as  I 
have  seen  in  other  mines  employing  the  same  number  of  men. 

Unity  Mine. 

Was  worked  but  a  very  little  during  the  year.  During  the  simimer 
it  was  sold  to  a  stock  company,  who  intended  to  develop  the  north 
side  of  the  mine,  but  dissension  among  the  stockholders  has  delayed 
the  work  so  that  but  seven  men  were  employed  when  I  visited  the 
mine,  December  18;  and  I  made  no  inspection. 

Ingleside  Mine. 

Located  near  the  Ohio  Eiver,  just  below  the  city  limits  of  Evans- 
ville.  It  is  owned  and  operated  by  the  John  Ingle  Coal  Company.  This 
is  the  oldest  mine  in  the  State,  being  opened  in  1858,  and  has  exca- 
vated a  large  area.  Besides  the  local  trade,  the  mine  is  convenient  to 
the  river  and  to  the  L.  &  N.  Railroad,  on  both  of  which  shipments  are 
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made.  Coal  is  brought  to  the  bottom  of  the  shaft  by  a  tail-rope  haul- 
age system,  3^000  feet  in  length.  The  other  conditions  are  much  the 
same  as  other  mines  in  the  county,  except  that  very  little  trouble  is 
experienced  from  water.  I  have  always  found  this  mine  in  good  con- 
dition and  complying  with  the  mining  law,  except  in  respect  to  an 
escape-way.  A  second  outlet  is  provided  by  a  shaft  a  quarter  of  a  mile 
from  the  main  shaft,  but  no  means  are  provided  by  which  men  may 
enter  or  leave  the  mine  at  the  second  shaft.  As  long  as  the  law  re- 
quired a  stairway  in  the  escape-way,  I  took  no  steps  to  enforce  it,  as, 
by  obstructing  the  air,  it  would  have  done  more  harm  than  the  cir- 
cumstances warranted  for  the  possible  good.  The  law  now  giving,  as 
an  alternative,  a  hoisting  apparatus,  and  the  company  having  begun 
to  arrange  for  this  before,  but  failed  to  complete  it,  I  have  caused  an 
indictment  to  be  found  against  them  in  the  Circuit  Court,  which  is 
now  pending. 


VERMILLION  COUNTY. 
Fern  Hill  Mike. 

Owned  by  the  Hazel  Creek  Coal  Company,  of  Clinton,  Ind.  It  is  lo- 
cated on  a  branch  of  the  C.  &  E.  I.  Railroad,  about  one  mile  west  of  the 
town  of  Clinton.  This  mine  has  been  in  operation  a  number  of  years, 
and  the  underground  works  are  quite  extensive.  Its  capacity  is  about 
600  tons  per  day,  ^equally  divided  between  lump  and  screenings.  The 
coal  is  hoisted  through  a  shaft  48  feet  deep,  and  the  second  outlet  is 
by  a  slope  separated  from  the  main  entrance  about  100  feet.  Men  and 
mules  use  this  way  exclusively  for  entering  and  leaving  the  mine. 
The  main  entry  is  driven  double  width,  and  has  double  track  for 
1,400  feet.  There  are  very  few  heavy  grades,  and  coal  is  brought  from 
the  workings  to  the  bottom  of  the  shaft  without  change  in  the  make- 
up of  the  "trips,^'  or  of  the  mules  pulling  them.  The  roadbed  is  hard 
and  dry,  which  makes  the  work  a  great  deal  easier  on  animals  than 
when  water  and  mud  is  on  the  road.  The  coal  mined  here  is  a  good 
quality  of  bituminous,  5  feet  in  thickness,  with  a  hard  slate  for  a  roof. 
Large  bowlders,  kno;^!!  as  "nigger-heads"  among  the  miners,  are  fre- 
quently found.  These  often  fall,  leaving  "pot-holes"  in  the  roof,  and 
are  very  difficult  to  handle,  as  the  material  of  which  they  are  composed 
is  so  hard  that  it  is  almost  impossible  to  break  them.  Some  instances 
have  occurred  where  they  lay  so  far  down  into  the  coal  as  to  cause 
entries  to  be  turned  to  pass  around  them.  Bottom  is  taken  up  to  give 
entries  a  height  of  5  feet  3  inches.    They  are  driven  in  pairs  7  feet 
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wide^  with  pillars  18  feet  thick  between  them.  Booms  21  feet  wide, 
pillars  9  feet  thick.  Boom  pillars  are  not  saved.  The  east  side  of  the 
mine  is  worked  out  and  abandoned,  and  a  great  deal  of  black  damp 
is  giyeii  off  from  these  abandoned  places  into  the  air  circulating 
through  the  mine,  which  makes  it  very  difficult  to  secure  good  venti- 
lation. In  addition  to  this,  I  have  nearly  always  found  a  very  poor 
quality  of  oil  burned  in  the  mine,  especially  by  drivers.  At  the  time 
of  my  last  visit  18  mules  were  being  used.  All  of  these  came  to  the 
bottom  of  the  shaft  with  their  loads.  On  the  main  entry  the  air  was 
so  strong  that  ordinary  oil  would  not  hold  a  light;  so  drivers  burned 
a  mixture  of  coal  oil.  When  they  went  to  the  working  places  they 
left  a  trail  of  smoke  behind  them  which  would  hang  imtil  their  next 
visit.  Many  miners  say  that  as  they  have  to  sufEer  from  the  smoke,  it 
is  of  no  use  to  bum  pure  oil  themselves,  and  buy  the  cheapest  they 
can  get  and  add  to  the  difficulty.  The  result  is  that  in  spite  of  a  good 
current  of  air,  few  places  in  the  mine  are  in  a  condition  fit  to  work  in. 
The  same  facts  are  found  at  other  mines  in  the  State,  but  at  none  to 
so  great  an  extent  as  here.  The  mine  is  ventilated  by  a  12-foot  fan, 
and  sends  a  sufficient  quantity  of  air  into  the  mine  to  supply  a  great 
many  more  men  than  I  ever  found  employed  there,  but  from  the 
causes  noted  the  ventilation  is  usually  very  poor. 

Brouillet's  Creek  Mine. 

Owned  by  the  Brouillet's  Creek  Coal  Company.  It  is  located  one- 
half  mile  south  of  the  above.  This  mine  has  heretofore  been  reported 
as  the  Indiana  Bituminous  Coal  Company's  No.  1  Mine.  The  present 
company  was  organized  during  this  year.  During  the  year  1896  the 
mine  was  remodeled,  and  it  is  one  of  the  best-equipped  mines  in  the 
State.  Self-dumping  cages  are  used,  and  about  the  only  set  of  track 
scales  at  a  coal  mine  in  the  State  that  are  of  sufficient  strength  and 
length  to  handle  the  largest  coal  cars  without  especial  effort.  A  re- 
volving screen  is  used  to  make  nut  coal,  the  screenings  being  elevated 
for  that  purpose.  A  10x12  engine  furnishes  the  power  for  this  work. 
The  total  production  at  the  time  of  my  last  visit  was  700  tons  per 
day,  with  a  fair  prospect  of  an  increase  in  the  near  future.  The  shaft 
is  60  feet  deep  to  the  same  vein  of  coal  as  is  worked  at  the  Fern  Hill 
Mine,  and  what  is  said  in  regard  to  coal,  roof  and  bottom  there,  ap- 
plies equally  to  this  mine.  Coal  is  taken  from  but  one  side  of  the 
shaft,  and,  to  facilitate  handling  it,  a  track  has  been  made  around  the 
shaft  at  the  bottom,  the  empty  cars  being  taken  from  the  cage  on  the 
east  side,  and  pushed  around  to  the  west  side  to  be  taken  into  the 
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works.  The  main  entry  has  a  double  track,  and  the  mine  is  developed 
on  the  double-entry  system.  Ventilation  is  by  a  fan  at  the  hoisting 
shaft,  which  supplies  a  good  current  of  air  to  all  parts  of  the  mine. 
The  only  defect  found  on  the  last  inspection  was  at  a  point  where  the 
works  had  broken  into  those  of  the  Fern  Hill  Mine,  where  a  great  deal 
of  black  damp  was  found. 

ToRREY  No.  4  Mine. 

Owned  by  the  Torrey  Coal  and  Mining  Company.  It  is  located  near 
the  town  of  Voorhees,  3^  miles  northwest  of  Clinton.  The  equipment 
of  this  mine  is  in  good  order,  as  all  the  buildings  about  the  shaft  were 
burned  on  June  12th,  and  the  machinery  was  badly  damaged  and 
had  to  be  completely  overhauled.  The  boiler  and  engine  room  has 
been  replaced  by  a  brick  building,  and  the  shaft  tower  is  enclosed  with 
galvanized  iron  siding.  The  screens  are  stationary,  but  constructed 
entirely  of  iron,  and  seem  to  be  very  conveniently  arranged.  The 
production  is  400  tons  per  day.  The  shaft  is  75  feet  deep  to  the  vein 
that  is  now  being  worked,  but  has  been  sunk  175  feet  farther  to  the 
^Ti"  seam,  and  it  is  intended  to  develop  this  during  1898.  The  pres- 
ent workings  are  very  wet,  and  the  haulage  roads  are  soft  and  difficult 
to  keep  in  repair.  The  roof  is  generally  very  good,  but  there  are  some 
bad  places,  and  falls  frequently  block  air-courses  and  interfere  with 
the  ventilation.  A  tail-rope  haulage  system  was  used  previous  to  the 
fire,  but  has  not  been  placed  in  order  since,  all  the  coal  now  being 
brought  to  the  bottom  of  the  shaft  by  mules.  Entries  and  air-courses 
are  8  feet  wide  and  5  feet  high,  this  being  the  thickness  of  the  coal. 
A  fan  at  the*  hoisting  shaft  furnishes  ventilation.  A  good  volume  of 
air  is  sent  down  the  shaft,  but  stoppings  and  doors  are  so  poorly  con- 
structed that  most  of  the  working  places  are  smoky  and  foggy-looking. 
This  is  especially  true  where  mining  machines  are  at  work  and  com- 
pressed air  is  being  discharged.  There  are  11  Harrison  and  two 
Ingersoll-Sergeant  mining  machines  in  use. 

Buckeye  Mine. 

• 

Owned  by  McClellan,  Eastman  &  Co.  It  is  located  one  mile  north 
of  Fern  Hill.  It  is  in  the  territory  where  the  upper  vein  was  worked 
out  by  the  Thompson  Hill  Coal  Company.  The  present  company 
sunk  a  shaft  to  the  lower  or  "L"  seam  in  1895,  and  have  been  working 
since  that  time.  The  production  is  about  300  tons  per  day.  The  coal 
is  from  5  feet  10  inches  to  6  feet  6  inches  in  thickness,  with  a  hard 
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clay  bottom.  The  roof  appears  hard  when  the  coal  is  removed,  but 
after  standing  some  time  it  cuts  and  falls  in  slabs.  This  has  not  oc- 
curred to  any  great  extent  in  this  mine  yet,  but  it  has  begun,  and, 
taking  warning  from  what  has  happened  elsewhere,  the  experiment  is 
being  tried  of  leaving  a  layer  of  coal  under  the  slate.  This  is  easily 
done,  as  there  is  a  parting  at  which  the  lower  coal  separates  about  a 
foot  from  the  top.  There  is  also  a  clay  band  from  2  to  6  inches  thick, 
2i  feet  from  the  bottom.  The  plan  of  work  differs  very  little  from  that 
described  in  the  Parke  County  mines  at  Rosedale  and  Lyford.  I  have 
generally  found  the  ventilation  good  in  all  working  places  here.  The 
fan  is  driven  by  an  engine  10  inches  by  14  inches  in  size,  geared  by  a 
link-belt  to  make  two  revolutions  of  the  fan  to  one  stroke  of  the 
engine.  The  air  is  divided  into  separate  currents  near  the  bottom  of 
the  shaft,  thus  giving  a  current  of  fresh  air  to  each  section  of  the 
mine. 

VIGO  COUNTY. 
Diamond  No.  2  Mine. 

Owned  by  the  Coal  Bluff  Mining  Company.  It  is  located  two  and 
one-half  miles  southwest  of  Fontanet,  on  the  Big  Four  Railroad.  It 
was  opened  in  1895,  but  has  not  been  worked  very  steadily.  This  mine 
is  equipped  with  self-dumping  cages,  and  an  air  compressor  is  in  place, 
but  no  use  has  been  made  of  it  yet.  Five  hundred  tons  per  day  are 
being  produced,  all  mined  by  hand.  The  shaft  is  65  feet  deep  to  the 
"L"  vein,  which  shows  all  the  characteristics  noted  elsewhere  in  de- 
scribing this  seam.  Twenty-four-foot  entry  pillars  and  15-foot  room 
pillars  are  the  rule,  and  nearly  all  of  them  are  finally  gotten  out.  The 
mine  is  well  timbered  and  the  safety  of  employes  is  well  looked  after. 
Ventilation  is  produced  by  a  fan  placed  at  the  escape-way,  145  feet 
from  the  hoisting  shaft,  which  produces  an  excellent  current  of  air. 
All  the  working  places  are  well  ventilated.  Bins  have  been  erected 
with  a  view  to  putting  in  screening  machinery. 

Peerless  Mine. 

Owned  by  the  Coal  Bluff  Liining  Company.  It  is  located  one-half 
mile  north  of  the  crossing  of  the  Big  Four  and  C.  &  I.  C.  railroads. 
Shipments  are  made  by  the  latter  road.  Shaking  screens  are  used, 
the  power  being  furnished  by  an  8x10  engine.  The  production  is  200 
tons  per  day,  all  mined  by  hand,  but  a  great  deal  more  could  be 
handled.    Tlie  shaft  is  101  feet  deep.    The  bottom  is  soft,  but  is  well 
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drained^  and  hanlage  roads  are  good.  Iron  weighing  16  pounds  per 
yard  is  used  on  main  entries^  and  12  pounds  on  eross-entriet.  The 
eoel  is  good  quality^  7  feet  thick.  It  is  solt^  however^  and  does  not 
bear  handling.  Entries  and  air-courses  are  8  feet  wide^  with  4(Kfoot 
pillars.  Rooms  are  24  feet  wi<ie,  with  14-foot  pillars,  most  of  which 
are  removed  in  finishing  the  mine.  Ventilation  and  timbering  are 
well  attended  to.  The  fan  is  situated  at  the  escape- way,  100  feet  from 
the  hoisting  shaft.  The  shaking  screens  were  recently  introduced.  A 
bar  screen  is  used  to  clean  the  lump  coal  and  perforated  plates  to 
sereen  nut.  A  double  eccentric  is  used  which  relieves  the  jar  on  the 
tipple.  Its  success  was  not  assured  at  my  la«t  visit,  as  it  had  not  been 
sufSciently  tested  at  that  time,  but  I  have  no  doubt  that  it  has  come 
to  stay. 

Union  Mine. 

Owned  by  the  same  company.  It  is  located  one  and  one-half  miles 
northeast  of  Fontanet.  Seven  Harrison  mining  machines,  driven  by 
a  Norwalk  air-compressor,  are  in  use  at  this  mine.  The  mine  is 
equipped  with  self-dumping  cages  and  is  producing  about  700  tons  of 
coal  per  day.  The  grates  used  under  the  boilers  admit  of  burning 
the  finest  screenings  that  are  made  at  the  mine,  and  give  good  service. 
The  shaft  is  111  feet  deep  to  the  same  vein  that  is  worked  at  the  Peer- 
less. Haulage  roads  are  good  and  the  output  is  handled  by  11  mules. 
Entries  are  7  feet  wide,  with  24-foot  pillars,  rooms  22  feet,  pillars  6 
feet.  The  coal  is  nearly  all  saved.  Near  the  bottom  of  the  shaft  some 
bad  roof  was  found,  but  this  is  not  the  case  in  the  present  working 
part  of  the  mine.  Ventilation  is  produced  by  a  12-foot  fan  situated 
at  the  escape-way,  200  feet  from  the  shaft.  A  good  current  of  air 
was  found  in  all  entries  on  last  inspection.  Cross-bars  of  railroad  iron 
are  being  used  quite  extensively  on  the  north  side  of  the  mine,  and 
have  proven  a  success,  especially  in  narrow  entries.  Kooms  are  well 
timbered. 

Broadhurst  Mine. 

Owned  by  J.  N.  &  G.  Broadhurst.  It  is  located  one  mile  southwest 
of  Macksville.  It  has  been  operated  on  a  small  scale  for  several  years, 
the  product  being  hauled  in  wagons  to  Terre  Haute.  There  is  no  like- 
lihood that  more  than  a  local  business  will  be  done,  though  from  20 
to  30  men  have  been  employed  this  year  for  this  trade.  The  shaft  is 
89  feet  deep,  6  feet  by  12  feet  in  size.  The  coal  is  5  feet  in  thickness, 
with  a  fair  roof  but  very  soft  bottom.    This  gives  trouble  both  in 
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making  haulage  roads  and  in  keeping  up  the  roof.  Pillars  are  left 
12  feet  thick  and  are  not  removed.  The  mine  was  originally  worked 
on  a  very  poor  system,  but  this  has  been  improved  during  the  last  year, 
and  it  is  now  being  developed  systematically. 

Seeleyville  Mine. 

Owned  by  Julius  Ehrlich.  It  is  located  immediately  south  of  the 
town  of  Seeleyville,  on  the  T.  H.  &  I.  Railroad.  It  has  been  opened 
for  a  number  of  years,  but  for  some  time  past  has  worked  very  little. 
It  is  fairly  well  equipped  for  handling  coal,  having  self -dumping  cagee, 
and  plenty  of  hoisting  power  in  a  double  engine  with  cylinders  22x42 
inches.  Everything  about  the  pit  top  is  in  good  condition,  but  veiy 
little  coal  is  being  produced.  Only  one  side  of  the  shaft  is  used  for 
hoisting  coal,  a  water  box  being  used  in  the  other.  Part  of  the  mine 
18  being  finished  by  drawing  pillars.  On  my  last  inspection  I  found 
several  rooms  very  smoky  for  lack  of  break-throughs  between  them. 
In  other  places  the  ventilation  was  good. 

Nickel  Plate  Mine. 

Owned  by  the  Ehrman  Coal  Company,  of  Terre  Haute.  It  is  located 
on  the  Brazil  Branch  of  the  C.  &  E.  I.  Railroad,  three  miles  southeast 
of  Grant  Station.  The  coal  lies  nearly  on  a  level  with  the  valley  up 
which  the  railroad  switch  runs.  The  mine  is  developed  imder  the  hills 
on  each  side  of  the  valley,  and  is  ventilated  by  two  fans,  one  on  each 
side.  Men  and  mules  enter  and  leave  the  mine  by  a  slope  running 
from  the  bottom  of  the  shaft  to  the  surface,  and  a  second  outlet  is 
provided  by  the  air-shaft  on  the  west  side  of  the  mine.  The  coal  is 
soft,  but  of  a  good  quality  for  steam  purposes,  and  is  7  feet  thick.  The 
roof  is  a  gray  shale  and  very  soft  in  some  places,  but  the  mine  is  well 
timbered.  There  is  very  little  deviation  from  the  usual  plan  of  work- 
ing.   Ventilation  was  found  to  be  good  in  all  parts  of  the  mine. 

Hector  Mine. 

Owned  by  the  Loughner  Coal  Company.  It  is  located  one-fourth  of 
a  mile  west  of  Seeleyville,  on  the  T.  H.  &  I.  Railroad.  It  was  opened 
in  1896,  and  an  escape  shaft  has  been  made  this  year.  The  production 
is  about  300  tons  per  day,  but  only  one  side  of  the  mine  is  being 
worked  at  present.  The  roof  is  good  and  the  bottom  hard.  The  road- 
ways are  well  drained.    The  coal  is  from  6  to  7  feet  in  thickness,  and 
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of  fair  quality.  No  timbering  is  necessary  in  entries,  which  are  driven 
12  feet  wide.  Booms  are  24  feet  wide,  and  all  pillars  12  feet  thick. 
The  work  is  well  laid  out,  and  as  the  company  has  a  large  territory, 
this  is  likely  to  be  an  important  mine  in  the  near  future.  Ventilation 
in  those  parts  of  the  mine  where  work  is  being  done  is  excellent. 

Grant  Mine. 

Owned  by  the  Orant  Goal  Company.  It  is  located  on  the  Brazil 
Branch  of  the  G.  &  E.  I.  Bailroad,  one-half  mile  south  of  the  crossing 
of  the  Big  Four  at  Grant  Station.  It  was  opened  in  1889,  and  has 
qiiite  a  large  territory  worked  out.  In  addition  to  the  usual  hoisting 
equipment  an  Ingersoll  air-compressor  is  in  use  at  this  mine.  The 
shaft  is  80  feet  deep;  600  feet  of  tail-rope  haulage  is  in  use,  and 
all  coal  is  being  mined  beyond  that  distance  from  the  shaft.  The 
track  is  laid  with  16-pound  iron  on  a  good  roadbed.  The  coal  is  6^ 
feet  in  thickness,  of  the  same  character  and  quality  as  that  at  Fon- 
tanet.  Large  pillars  are  left  both  in  entries  and  room  work,  and  they 
are  only  partially  saved.  There  is  not  enough  attention  given  to  the 
timbering  of  entries  and  air-courses,  so  that  the  ventilation  is  very 
imperfect  in  many  places  in  the  mine.  This  is  caused  in  a  great  de- 
gree by  the  air  having  to  be  carried  so  far  along  abandoned 
works  before  reaching  the  working  places.  The  road  to  the  escape 
shaft  is  not  very  well  timbered,  and  it  has  been  necessary,  on  every 
visit  I  have  made  to  this  mine,  for  me  to  call  the  attention  of  the  Su- 
perintendent to  this  fact.  This  road  is  seldom  used  and  is  therefore 
neglected.  It  is  available  in  case  of  an  accident,  but  should  be  kept 
in  better  order. 

Brick  Works  Mine. 

Owned  by  the  Terre  Haute  Brick  and  Pipe  Company.  It  is  located 
at  their  brick  works,  one  mile  northwest  of  Macksville.  The  product 
is  nearly  all  used  by  the  company.  The  mine  is  splendidly  equipped, 
and  is  worked  on  a  regular  plan.  An  escape  shaft  has  been  completed 
during  the  year.  It  is  600  feet  from  the  main  shaft,  and,  as  the  coal  is 
but  35  feet  from  the  surface,  it  makes  a  convenient  means  of  getting 
in  and  out.  The  ventilation  is  all  that  could  be  desired,  a  10-foot 
fan  having  been  placed  at  the  mine  during  the  year. 
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Vigo  Mine. 

Operated  by  Ed.  Dayis.  It  lies  one  and  one-fonrth  miles  northeast 
of  the  Nickel  Plate  Mine,  and  was  originally  opened  in  1893.  This 
is  a  slope,  and  two  engines  are  used.  One  hauls  the  coal  from  the 
opening  to  the  incline,  which  is  built  to  the  tipple,  and  another  draws 
it  to  the  tipple.  The  capacity  is  only  75  tons  per  day.  The  mine  was 
in  fair  condition  when  last  visited. 

Ray  Mine. 

Owned  by  the  Vigo  County  Goal  Company.  It  is  located  one-half 
mile  east  of  Seeleyville,  on  the  T.  H.  ft  I.  Railroad,  and  was  opened 
in  1893.  This  mine  has  a  very  complete  equipment,  everything  being 
in  first-class  shape.  A  double  hoisting  engine,  with  self-dumping 
cages,  is  used  to  bring  the  coal  up  the  shaft.  Elevating  machinery 
carries  the  screenings  to  a  roller  screen,  by  which  the  nut  coal  is  sep- 
arated from  the  slack.  The  production  of  the  mine  is  350  tons  per 
day.  The  shaft  is  110  feet  deep,  and  the  coal  7  feet  thick.  The  plan 
of  working  includes  double  entries  7  feet  wide,  separated  by  21-foot 
pillars,  rooms  28  feet  wide,  room  pillars  12  feet.  No  pillars  are  taken 
out.  A  good  escape  shaft  is  provided.  The  fan  is  placed  at  this 
opening. 

St.  Mary's  Mine 

Operated  by  J.  F.  Erwin.  It  is  located  near  the  Convent  of  St. 
Mary's  of  the  Woods,  and  is  owned  by  the  Sisters  of  Providence.  This 
mine  was  opened  in  1894,  and,  though  it  has  never  come  under  the 
provisions  of  the  mining  law,  I  found,  on  inspection,  that  it  complied 
in  all  respects  with  its  requirements,  except  that  no  safety  catches  were 
on  the  cages.  The  owners  informed  me  that  they  were  ordered,  and  I 
presume  they  have  been  put  on  before  this  time.  The  shaft  is  97^  feet 
deep,  and  is  excellently  timbered  and  equipped.  The  working  under 
ground  is  following  the  usual  plan  used  in  working  similar  veins  of 
coal,  and  though  not  extensive,  may  be  made  so.  Timbering  and 
ventilation  are  excellent. 

Larimer  Mine. 

Operated  by  William  Lankford.  It  is  located  on  the  National  road, 
two  miles  southwest  of  Macksville.  It  is  a  shaft  125  feet  Beep,  sunk 
in  1888,  and  has  been  working  more  or  less  ever  since.  Though  a 
good  deal  of  territory  has  been  worked  over,  the  mine  is  in  excellent 
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shape,  except  parts  that  have  been  abandoned.  A  second  opening 
has  been  made  900  feet  north  from  the  hoisting  shaft,  and  an  entry 
7  feet  wide  and  4^  feet  high  is  driven  between  them.  The  production 
is  about  50  tons  per  day.  Ventilation  and  timbering  were  all  that 
could  be  desired  when  inspected,  and  I  have  good  reports  from  there 
ever  since. 

Kbackenberoer  Mine. 

Owned  by  P.  Krackenberger.  It  is  located  on  the  Paris  road,  one 
mile  west  of  Macksville.  It  was  opened  in  1896,  and  but  little  has 
been  mined  from  it.  Everything  about  the  pit  top  bears  evidence  of 
pinching  in  expenses,  which  gives  a  bad  impression.  The  boiler  and 
machinery  are  old,  and  the  shaft  buildings  are  cheaply  constructed. 
The  shaft  itself  is  4^  feet  by  5  feet  in  size,  and  a  part  of  this  is  cut  off 
for  an  air-chamber,  in  which  a  steam  jet  was  used  to  produce  a  current 
of  air.  The  underground  works  are  laid  oflf  in  a  good  manner,  and  if 
the  shaft  were  enlarged  to  admit  of  two  cages  being  used  a  good  out- 
put could  be  secured.  Entries  are  6  feet  wide,  driven  in  pairs,  with  45- 
foot  pillars  and  rooms  in  proportion,  the  idea  being  to  save  pillars  be- 
fore abandonment.  Since  my  inspection,  connection  has  been  made 
with  an  abandoned  shaft,  and  a  furnace  built;  this  should  secure  good 
ventilation.  The  last  three  mines  described,  as  well  as  Broadhursf  b 
and  several  small  mines  west  of  the  Wabash  River,  depend  entirely 
upon  wagon  trade,  having  no  railroad  connections.  Risher^s,  Eagle 
and  Gruenholtz  mines,  which  were  mentioned  in  my  last  report,  have 
not  employed  ten  men  at  any  time  during  the  year,  and  I  have  not 
inspected  No.  10  Mine  since  the  water  was  gotten  out  of  it  at  the 
close  of  the  year. 


WARRICK  COU.NTY. 

Star  Mine. 

Owned  by  John  Archbold,  Evansville,  Ind.  It  is  located  on  the 
Evansville  Suburban  ft  Newburgh  Railway,  one  mile  from  Newburgh, 
and  has  shipping  facilities  by  this  railroad  and  by  the  Ohio  River. 
The  mine  is  well  fitted  up  to  handle  coal  and  produces  220  tons  per 
day.  The  shaft  is  100  feet  deep,  and  the  coal  5  feet  thick,  of  a  fair 
quality  of  steam  coal.  The  mine  is  dry  and  fairly  level,  so  that  good 
haulage  rbads  are  easily  maintained.  Entries  are  14  feet  in  width 
and  air-courses  8  feet.  They  are  driven  parallel,  with  a  pillar  of  15 
feet  between  them,  and  stand  without  timbering.    Rooms  are  24  feet 
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wide,  with  pillars  12  feet  thick.  Pillars  are  left  in  the  mine  perma- 
nently. Ventilation  is  furnished  by  a  fan  at  the  escape- way  100  feet 
northwest  of  the  main  shaft.  A  good  current  of  air  is  maintained 
throughout  the  mine,  and  during  my  term  as  Inspector  there  has  been 
no  necessity  for  any  recommendations  to  improve  the  condition  of  the 
mine,  on  any  of  the  visits  of  myself  or  assistant,  as  it  has  always  been 
found  in  compliance  with  the  law  and  is  one  of  the  best  cared-for 
mines  in  the  State. 

Chandler  Mine. 

Owned  by  Patrick  Bartly,  Evansville,  Ind.  It  is  located  near  the 
depot  at  Chandler,  on  the  Air  Line  Railroad.  Its  production  is  50 
tons  per  day.  The  shaft  is  in  good  condition,  116  feet  in  depth.  It 
was  opened  in  1892,  and  there  has  been  a  great  deal  of  trouble  from 
decaying  timbers  in  the  bottom  this  year.  The  coal  is  5  feet  thiok,  of 
a  fair  quality  of  soft  coal,  llie  mine  is  dry  and  the  haulage  roads 
and  air-ways  are  in  good  condition.  About  half  the  coal  is  left  in  pil- 
lars, and  is  not  taken  out  on  abandoning  the  working  places.  A 
second  outlet  has  been  made  400  feet  south  of  the  shaft,  but  for  the 
two  years  previous  to  July,  1897,  no  attention  had  been  paid  to  it  and 
the  road  had  become  closed.  A  new  shaft  is  now  being  sunk  and  will 
soon  be  finished.  There  were  only  11  men  working  in  the  mine  when 
inspected,  July  30th,  and,  though  the  air  current  was  weak,  there  wa» 
suflBcient  for  the  men  employed. 

GouGH  Mine. 

Owned  by  Robert  Gough,  and  operated  by  Kelly  &  Nester.  It  is 
located  one-half  mile  east  of  Boonville,  on  the  Air  Line  Railroad. 
This  mine  was  opened  in  1879,  but  has  been  operated  only  in  a  small 
way.  The  second  outlet  is  by  a  slope  150  feet  from  the  shaft,  reached 
by  a  good  road  under  ground.  The  hoisting  shaft  is  42  feet  deep  and 
the  coal  varies  from  4  to  7^  feet  in  thickness,  and  is  of  good  quality; 
excellent  roof,  except  near  the  outcrop.  The  plan  of  working  is  very 
irregular,  pillars  being  thin,  and  no  attempt  is  made  to  save  them. 
Places  are  well  timbered  and  ventilation  is  good.  Production,  160 
tons  mine-run  coal  per  day,  when  inspected. 

Big  Vein  Mine. 

Owned  by  the  J.  Wooley,  Jr.,  Coal  Company.  It  is  located  one  mile 
east  of  Boonville,  on  the  Air  Line  Bailroad.  It  was  opened  in  1891. 
This  mine  is  opened  by  a  slope.  In  addition  to  the  necessary  hoisting 
machinery  an  air-compressor  is  used,  which  furnishes  power  to  two 
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Jeffery  air-drills  and  three  mining  machines.  The  daily  capacity  is 
about  300  tons.  The  coal  is  an  excellent  quality  of  bituminous,  and 
is  from  6  to  8  feet  thick.  Ventilation  is  provided  for  by  a  fan  located 
50  feet  from  the  slope,  the  outlet  being  furnished  by  openings  to  the 
surface  where  falls  occur.  The  coal  lying  near  the  surface,  the  roof 
is  very  soft,  but  no  trouble  is  experienced  from  this  source  in  narrow 
work,  as  it  is  easily  held  by  timber.  The  ventilation  is  good  in  the 
working  places. 

Caledonia  Mine. 

Owned  by  the  Caledonia  Coal  Company,  of  Boonville,  Ind.  It  is 
located  east  of  the  Big  \ein  Mine.  It  was  opened  in  1894,  but  for  the 
greater  part  of  the  time  not  men  enough  have  been  employed  to  make 
the  mining  laws  applicable.  However,  when  visited,  July  29th,  the 
mining  law  was  being  fairly  well  complied  with.  The  production  at 
that  time  was  85  tons  per  day;  this,  as  well  as  other  mines  in  this 
part  of  the  State,  having  a  better  market  than  usual  on*account  of  the 
general  strike. 

Britzin's  Mine. 

Owned  by  William  Robertson;  near  Newburgh,  Ind.  This  mine 
was  not  emplo)ring  10  men  when  visited,  October  21st,  but  the  owner 
expected  to  have  more  during  the  fall  and  winter.  This  mine  has  con- 
nection with  the  E.  S.  &  N.  Bailroad,  and  will  ship  coal  to  Evansville, 
in  addition  to  local  trade.  It  is  in  the  same  vein  of  coal  as  the  Star 
Mine,  and  underground  conditions  will  be  the  same  as  there,  most 
likely.  No  inspection  was  made,  but  a  second  outlet  was  ordered  to 
be  made  as  speedily  as  possible. 
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The  above  table  ref ers^  of  course^  to  mines  employing  more  than  ten 
men,  and  a  number  of  those  listed  as  new  mines  are  such  as  have  come 
into  the  list  during  the  year,  having  previously  been  operated  on  a 
smaller  scale.  On  the  other  hand,  mines  which  employed  more  than 
10  men  at  the  date  of  my  last  report,  and  are  now  employing  less  than 
that  number,  are  classed  as  abandoned  mines;  so  that  the  number  of 
new  openings  and  the  number  of  mines  finally  abandoned  are  less  than 
shown  in  the  table,  and  some  classed  as  abandoned  may  again  increase 
their  employes  so  as*  to  bring  them  within  the  list  of  mines  in  opera- 
tion. 
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The  increoeed  estimate  for  small  mines  is  based  on  the  fact  that 
man;  of  them  had  a  largely  increased  output  during  the  strike  of  the 
larger  mines  from  July  to  September. 
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LABOR  TROUBLES. 

The  year  has  been  prolific  of  labor  difficulties  in  the  mines  of  this 
State,  but,  to  the  credit  of  the  miners,  generally,  and  especially  of 
their  leaders,  but  little  violence  occurred.  As  a  result,  the  sympathy 
of  the  public  has  been  with  the  miners,  and  an  unbiased  investigation 
and  discussion  of  the  condition  of  the  coal  business  in  all  its'  phases 
has  been  possible  for  the  first  time  in  many  years.  The  result  has 
beeu  to  show  that  the  wages  paid  in  the  mines  of  the  State  and  its 
competing  fields,  taken  in  connection  with  the  small  amount  of  work 
that  could  be  given,  had  brought  the  employes  to  a  state  of  nearly 
absolute  destitution.  On  the  other  hand,  the  selling  price  of  coal  had 
reached  a  point  where  operators  could  not  afford  to  pay  living  wages, 
and  make  a  profit  on  their  product.  The  result  has  been  that  the  price 
of  coal  to  consumers  has  been  advanced  to  some  extent,  and  the  pres- 
ent tendency  seems  to  be  upward,  so  that  there  are  lively  hopes  that 
an  era  of  comparative  prosperity  will  soon  be  enjoyed  in  this  industry. 

The  year  began  with  a  slight  reduction  in  the  output  of  this  State, 
which  fell  from  424,763  tons  in  December,  1896,  to  403,074  tons  in 
January,  1896,  but  during  the  first  four  months  of  the  year  the 
monthly  increase  averaged  3,293  tons.  Owing  to  the  question  of 
wages  being  amicably  settled  on  May  1st,  1897,  the  next  two  months 
showed  a  large  increase  of  production  over  the  corresponding  period 
of  1896,  though  it  still  did  not  reach  one-half  the  production, 
monthly,  of  December,  1896,  nor  one-third  the  productive  capacity 
of  the  mines  of  the  State.  The  general  strike  which  occurred  on  July 
4th,  referred  to  below,  caused  an  almost  complete  paralysis  of  the 
coal  business  in  this  State.  The  coal  produced  during  July  and  Au- 
gust, and  the  greater  part  of  that  produced  in  September,  came  from 
the  southern  end  of  the  State,  where  a  number  of  mines  continued  in 
operation;  most  of  them,  however,  of  small  capacity.  Some  coal  was 
also  mined  in  Knox  and  Vigo  counties.  The  agreement  made  in 
April,  1897,  provided  for  a  price  of  51  cents  per  ton  for  pick  mining 
in  Standard  Bituminous  coal,  and  61  cents  per  ton  in  Standard  Block 
coal,  with  extras  for  deficient  coal,  yardage  and  room  timbering,  based 
on  this  price.  Machine  mining  was  also  governed  by  the  price  paid 
for  pick  mining,  as  had  been  customary  in  this  State.  On  July  3d,  a 
majority  of  the  miners  of  the  State  ceased  work,  in  common  with  those 
of  Illinois,  Ohio,  western  Pennsylvania  and  parts  of  other  States,  in 
response  to  an  order  from  the  national  organization  of  United  Mine 
Workers,  and  within  a  few  days  thereafter  the  strike  extended  to  all 
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mines  from  Washington  northward,  with  a  few  unimportant  excep- 
tions^  and  they  were  employed  principally  in  supplying  local  trade. 
The  strike,  which  at  one  time  affected  125,000  miners  in  the  Central 
Western  States,  continued  until  September  12th,  when  an  agreement 
was  reached  by  which  nearly  all  began  work  within  10  days  thereafter. 
In  some  parts  of  the  territory,  however,  notably  northern  Illinois,  the 
struggle  was  continued  into  December,  on  account  of  a  failure  to  ad- 
just tbe  general  settlement  to  local  conditions.  This  affected  the  busi- 
ness in  Indiana  by  curtailing  the  supply  of  coal  in  the  market  and 
making  a  greater  demand  here.  This,  together  with  the  fact  that 
stocks  had  been  depleted  by  the  long  idleness,  had  the  effect  of  stimu- 
lating production  here,  which  would  have  been  greater  than  is  shown 
but  for  the  scarcity  of  men  and  of  railroad  cars.  On  the  basis  of  the 
September  agreement,  pick  mining  in  Indiana  was  advanced  5  cents 
per  ton,  with  a  proportionate  increase  in  other  classes  of  work.  The 
only  diffictdty  that  was  left  unadjusted  in  this  State  was  that  at  Wash- 
ington, referred  to  above.  The  company  imported  miners  from  the 
Kentucky  coal  fields,  and  put  them  to  work  in  their  mines,  which  are 
now  running  with  a  much  smaller  force  than  usual.  Many  of  the  old 
men  have  secured  work  in  other  places,  but  probably  one-third  of  those 
who  came  out  on  strike  are  still  continuing  the  struggle.  While  the 
advantage  in  a  financial  way  from  the  strike  was  slight,  comparatively, 
it  gave  the  miners  opportunity  to  let  the  public  know  their  actual 
condition,  and  secure  sympathy  and,  to  a  certain  extent,  co-operation, 
in  their  efforts  to  better  it,  also  brought  about  a  bitter  feeling  among 
all  interested  in  the  industry  than  has  prevailed  for  years.  The  miners^ 
organization  has  been  greatly  strengthened,  and  greater  confidence  is 
reposed  in  their  leaders  by  the  workmen,  than  has  been  the  case  for 
some  time  past.  The  effect  of  all  this  is  bound  to  be  that  employers 
will  enter  agreements  with  the  miners'  officials  with  confidence  that 
they  will  be  carried  out  in  good  faith,  and  great  benefits  will  be  de- 
rived in  the  future,  as  much  of  the  uncertainty  attending  the  opera- 
tion pf  mines  will  be  removed,  and  sales  of  coal  can  be  made  with  the 
assurance  that  strikes  will  not  interrupt  its  delivery.  It  is  to  be  hoped 
that  the  present  good  feeling  will  continue.  The  present  mining 
rate  is  to  continue  until  January  15th,  1898,  and  a  conference  of 
miners  and  operators  is  to  be  held  at  Chicago  on  January  17th,  to 
fix  the  price  for  the  year  1898. 
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s 

1 
1 

1 

! 

|iiP«rioT...., 

Eor»k«No.3 

Harhland 

l.'i'R'dTo:.  :::    : 

Bd'so^lM 

Hoosiarrlllo; 

S:atl:S:;i:;:.:: 

TotBl 

2^ 

196 

m 

DAVIEGS  COUNTV, 


tthwrlUiii 

Sstiss: 

CabolNo,4.. 

!1 

J 

S 

ftars- 

km;::;;;::: 

a::KEgi:i-- 

e 

ii 

1 

jfea  ■■■-■■■■■■' 

WaihlDdon  

lE?^*;;;;;:;; 

5 

3 

? 

190 

M 
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TABLE  No.  4- Continued. 


DUBOIS  (^OUNTY. 


MINE  BOSS. 

ADDRESS. 
Huntinyburgh 

MINE. 
IIuntinffburRh 

Emplotcs. 

...      _ 

o 

o               ^ 

1 
1 
16  ,           2 

1 
Mules. 

W.  A.  Barrowman 

1 

Total 

Vi 

2 

I 

• 

FOUNTAIN  COUNTY. 


Steward  Shirkie I  Silrerwood 

J.  S.  Tlley ;  Silverwood. 


Ind.  Bituminous  Co 
Silverwood 


Total 


GIBSON  COUNTY. 


92 

7 

12 

2U 

3 

1 

112 

10 

13 

Thomas  J.  Thomas I  Princeton •  Oswald 


ToUl 


85 


85 


12 


12 


13 


13 


GRBBKE  COUNTY. 


S.  C.  Risher Linton I  Island  City  . . . 

J.  S.  Newport !  Linton i  Island  No.  2  . . 

Wm .  Walton ;  Linton i  Island  Valley 

James  Dunn I  Linton Fluhart 

Josej>h  Ferry ;  Linton I  South  Linton . 

W.  H.  Sexton Duffser I  Summit 

John  TempIetOB Linton ,  Torapl«ton  . . . 


Total 


I 


KNOX  COUNTY. 


98 
165 

67 
122 

69 
U2 
111 


751 


12 

7 

21 

17 

5 

5 

11 

12 

6 

5 

12 

17 

10 

6 

77 


69 


R.M.  Freeman 

M.Atkison 

W.R.Scott    ... 


Total 


Bicknell 

Edwardsport. 
Vincennes . . . 


Bicknell 

Hofhiann 

Prospeet  Hill 


41 

4 

2 

50 

8  i 

4 

22 

6 

3 

113 

18  i 

9 

MARTIN  COUNTY. 


M.Dickie Short's 

Total 


Bedford. 


33 

2 

2 

38 

2 

2 
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TABLE  No.  4 -Continued. 


OWEN  COUNTY. 


Bmplotrs. 


MINE  BOSS. 


ADDRESS. 


MINE. 


James  T.  Andrews Clay  City ;  Lancaster  No.  4 

ToUl ' ;  


31 


31 


O 


PARKE  COUNTY. 


Qeorge  E.Davis 
John  A.Bolin  . . 


I 


Coxville. 
Carbon . , 


John  Mashet 

H.Schlatter 

W.L.Wallace.... 

James  Skene 

Morgran  Roberts  . . 

George  Mitch 

John  J.  Scott 

George  Myers 

John  Chesterfield. 


Total 


Lyford  . . 
Carbon . . 
Perth... 
Mecca . . . 
Mecca . . . 
Rosedale 
Brasil... 
Brasil . . . 
Brasil . . . 


Cox  No. .^.... 
Otter  Creek.. 
Lyford  No.  It 
Lyford  No.  2. . . 
Crawford  No.  1 
Mcintosh  No.  1 
Mecca  No.l  — 
Mecca  No.  2t 
Parke  No.  8. . . . 

Standard 

Columbia  No.  1 
Colambia  No.  2 


PERRY  COUNTY. 


Geo.  W.  Briggs !  Cannelton 

R.C.Walker Troy 


ToUl 


Cannelton 
Troy 


PIKE  COUNTY 


42 
16 


58 


4  4 

1  2 

6  6 


G.Wellinger ... 
John  Jennings 
John  R.  Willey 
Andrew  Dodds. 
Bart  Stinson  . . . 
H.T.  Brewis... 


ToUl 


Augusta :  Hartwell . . 

Ayrshire =  Ayrshire . . 

Petersburgh Blaokburn 

Littles Little 

Sophia '  Carbon 

Petersburgh '  Wooley  . . . 


45 
160 

49 
123 

20 

46 


343  : 


7 

15 
9 
8 
6 
5 


49 


14 

21 

6 

U 

8 

6 


60 


SULLIVAN  COUNTY. 


J.  A.  Bock Dugger 

Frank  Smith !  Farnsworth 

S.Campbell I  DelCarbo  .. 

H.  A.  Hutler <  Dugger 

W.  E.  Brans {  Eagle  

R.  M.  Irring I  Shelbnrn  . . . 

Wm. F.Brown Alum  Care. 


Wm.Britton 


D.M.Hopkins... 
A.Winterbottom 


ToUl 


Alum  Care. 
Hymera  — 
Shelburn . . . 
Farnsworth 


•No  report.       f  Shut  down. 


BriarHill 

Bunker  Hill 

SUr 

Dugger 

Jumbu 

Currysville 

PhenixNo.l 

PhenixNo.2 

Hymera* 

Shelburn  Nos.  1  and  2. 
Bush  Oreekf 


35 
49 
77  1 
69 
98  I 
32  ' 
123  i 
21 


50 


664 


I 


4 

6  I 
14 

8 
18 
10 
20 

1 


12 


63 


2 

5 
16 

7 
17 

3 
16 

8 


8 


76 
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VANDBRBURUU  COUNTY. 


MINE  BOSS. 


ADDRESS. 


Emplotis. 


MINE. 


a 


Geo.  Bonenberg  er ..•  Eransville 


Pias  Schaltheis 

John  Odell 

Frank  Gendthar 


K  vans  vi  lie 
Evansville 
ETaniivillo 


C.  H.  Baets i  Evansville 

Total 


Diamond 

Union  

Inglesido  — 
First  Avenue 
Sunnyside  . . . 


VERMILLION  COUNTY. 


9 

o 


26 

4 

25 

f) 

22 

10 

:«) 

8 

74 

9 

183 

26 

6 
4 

3 

8 

12 


;« 


Frank  Dunlap  .  . 

D.  W.James 

Wm.  Hntohinson 
Wm.  Chesterfield 


Total 


Clinton  !  Fern  Hill... 

Clinton  Brouillet's  . 

Voorhees TorreyNo.4 

Clinton  Buckeye 

NewHatel* 


92 
133 
131 

7fi 


4.M2 


8 

H 

11 

8 


3i. 


18 
6 

14 
6 


44 


VIGO  COl'NTY. 


Thomas  Gregory. . 

G.R.Anthony 

James  JohnHon  . . . 

J.  W.Erwin 

J  Carmichael 

Wm.Grey 

Thomas  MoQaade 
James  Devon  aid . . 

Wm.Gatt 

Robert  Bieler 

John  W.  Alvis  — 

Geo.  West 

W.L.  Brwin 

James  Steele 


Fontanot Diamond  No.  2 


ToUl 


Peerless 

Union  

Broadhurst 
Ehrlioh  .... 


Fontanet 
Fontanet  .. 
Maeksville. 
Beeleyville . 

Seeley ville i  Hector 

Burnett Nickel  Plate 

Burnett Grant 

Rosedale  . 
Mackyville 

Elsie 

Seeley  ville 
St.  Marys  . 
Mai'ks  ville 


Parke  No.  10. 
Briok  Works 

Vifo 

Ray 

St.  Mary's  ... 
Larimer    .... 


118 

1 

76 

< 

150 

13 

15 

3 

40 

6 

62 

6 

60 

8 

90 

10 

71 

9 

9 

1 

28 

2 

68 

9 

22 

3 

23 

2 

632 

86 

5 

11 

2 

3 

4 

13 

14 

4 

1 

3 

3 

1 


71 


WARRICK  COUNTY. 


Geo.  Archbold  . . 
Patrick  Bartley 

Wm.Nester 

T.B.HaU 

Wm.  Wooley  ... 
F.  P. Hargrove.. 


Total 


Newburfh 
Chandler.. 
Boon  ville  . 
Chandler.. 
Boonville  . 
Boonville  . 


Star 

Chandler 
Gouffh 
Air  Line 
Biff  Vein 
Caledonia 


*  No  report. 
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MKTIIODS  OF  MININ(i. 

4 

There  are  seven  different  veins  of  coal  mined  in  the  State  of  In- 
diana, varying  in  thickness  from  tliree  to  nine  feet.  Room  and  pillar 
is  the  only  system  of  mining  used  in  this  State,  subject  to  many  modi- 
fications as  to  the  direction  and  widtli  of  entries,  the  thickness  of  en- 
try pillars,  the  width  of  rooms,  and  the  arrangements  for  the  re- 
covery of  the  coal  in  the  room  pillars  before  the  final  a])andonment 
of  the  mine.  These  modifications  are  made  necessary  by  the  character 
of  the  coal  and  of  the  overlying  and  underlying  strata.  This  system, 
when  conditions  are  favorable,  as  they  are  in  but  few  mines  in  this 
State,  consists  of  a  main  entry  and  air-course,  each  8  feet  wide,  sep- 
arated by  a  pillar  12  feet  in  thickness,  and  making  what  is  known  as 
a  double  entry.  At  intervals  of  100  yards  cross-entries  are  driven  at 
right  angles  to  the  main  entries.  These  are  of  the  same  dimensions 
as  the  main  entry,  but  the  pillar  between  them  is  usually  not  so  thick, 
and  a  haulage  road  is  kept  up  in  each  cross-entry.  Break-throughs 
are  made  between  each  pair  of  entries  every  45  feet  to  provide  for  the 
circulation  of  the  ventilating  current  through  the  mine.  These  en- 
tries are  driven  to  the  boundaries  of  the  territory  in  each  direction. 
As  the  cross-entries  are  being  driven,  rooms  are  '"turned"  at  right 
angles.  These  are  started  at  a  width  of  8  feet  and  are  gradually 
widened  to  24  feet.  They  are  carried  at  this  width  until  they  reach 
a  point  midway  between  the  two  cross-entries.  The  roadway  is  kept 
near  one  side  of  the  room,  so  that  it  is  in  place  to  be  used  in  taking  the 
coal  from  the  pillars.  These  are  left  standing  until  the  mine,  or  at 
least  that  part  of  it,  is  about  to  ])e  abandoned,  when  all  the  coal  is 
removed  that  it  is  possible  to  remove,  and  the  roof  is  allowed  to  settle 
to  the  floor.  Where  conditions  are  favorable,  nearly  the  whole  of  the 
coal  in  the  vein  can  be  removed.  The  pillars  in  this  case  are  left  about 
10  feet  thick,  and  break-throughs  are  made  in  them  at  intervals  to  pro- 
vide for  the  ventilation  of  the  rooms  while  they  are  being  worked. 

The  first  modification  of  this  method  occurs  when,  for  any  reason, 
it  is  not  desirable  to  keep  so  much  open  work  standing,  on  account 
of  bad  roof,  or  where  the  work  is  not  being  developed  fast  enough  to 
keep  up  the  desired  output  from  the  new  work.  In  either  of  these 
cases,  as  soon  as  the  rooms  are  driven  to  their  destination,  the  pillars 
are  taken  out,  or  at  least  so  much  of  them  as  circumstances  will  per- 
mit, care  being  taken  to  leave  enough  coal  near  the  entries  to  keep 
them  safe  while  the  work  is  being  carried  on  beyond  the  point  where 
the  room  pillars  have  been  taken  out.    While  this  allows  the  operator 
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to  realize  the  profits  of  his  deYelopment  work  sooner  than  the  first 
method.,  the  coal  can  not  be  taken  out  so  clean,  and  the  final  result 
is  a  loss  to  all  concerned  in  the  working  of  the  vein. 

In  ?ome  of  our  mines,  mostly  those  operating  in  low  or  thin  veins, 
instead  of  keeping  up  a  roadway  in  each  of  the  entries,  only  one  of 
each  pair  is  made  to  serve  the  purpose  of  a  permanent  haidage  road. 
This  c-ntry  is  made  of  sufficient  height  by  taking  roof  or  bottom  along 
with  the  coal,  and  a  good  haulage  road  is  made  along  it.  Its  com- 
panion entry  is  sometimes  made  only  in  the  coaly  and  a  branch  road 
is  laid  from  the  principal  entry  to  each  room  which  is  turned  from 
the  "air-course,"  as  the  second  entrv  is  called  in  such  cases.  A  door 
is  necessary  at  each  of  these  roads  to  direct  the  ventilating  current, 
and,  as  these  are  seldom  made  air-tight,  and  must  be  frequently 
opened  to  permit  the  passage  uf  coal  and  men.  this  plan  usually  re- 
sults in  very  poor  ventilation,  the  more  so  as  the  area  of  the  air-course 
is  K>  much  smaller  than  that  of  the  entrv.  In  fact,  this  method  has 
nearlv  all  the  disadvantatres  of  the  sin^jle  entrv  svstem.  This  is  some- 
times  modified  by  making  a  "cross-cut"  between  the  entries  at  every 
third  or  fourth  room.  This  reduces  the  number  of  doors  and  improves 
the  ventilation  to  that  extent,  but  I  find  that  the  parts  of  the  air- 
course  between  those  which  are  used  for  a  roadway  are  usually  allowed 
to  become  filled  with  dirt,  thereby  choking  the  air-way  and  preventing 
the  free  circulation  of  air  and  requiring  a  great  deal  more  ventilating 
power  to  keep  the  mine  in  a  fit  condition  for  the  men  to  work  in. 
Also,  as  the  roads  in  the  air-course  are  abandoned  as  soon  as  the  rooms 
are  worked  out,  the  proper  attention  is  not  given  to  it  to  prevent  it 
from  being  filled  up  with  falling  roof,  and  in  a  short  time  it  is  prac- 
tically useless  as  an  air-way.  This  is  especially  true  where  the  roof 
is  of  such  a  character  that  it  is  affected  by  the  action  of  the  air.  Where 
the  roof  is  very  much  affected  by  the  action  of  air,  and  also  where  it 
is  naturally  weak,  a  modification  of  the  first  plan,  known  as  the 
*^lock  system,"  is  adopted. 

In  this  system,  instead  of  driving  entries  to  the  boundary  and  turn- 
ing rooms  at  regular  intervals  for  the  whole  distance,  when  the  cross- 
entries  have  been  driven  a  distance  of  100  yards,  a  pair  of  entries  are 
started  parallel  to  the  rooms  and  driven  to  the  next  cross-entry.  When 
this  is  done  the  air  may  be  sent  through  these  entries,  and  they 
are  also  used  for  haulage-ways,  and  all  but  one  of  the  original  cross- 
entries  may  be  abandoned  to  the  point  of  connection  with  the  cut-oflf 
entries,  as  soon  as  the  coal  has  been  removed  from  the  block  formed 
by  the  four  pairs  of  entries.    The  advantage  of  this  plan  is  that  it 
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avoids  the  necessity  of  keeping  open  so  much  haulage  road  and  air- 
way, and  gives  a  shorter  road  for  the  air  to  travel.  Also  where  the 
roof  and  surface  conditions  are  favorable  the  coal  may  be  taken  out 
before  the  conditions  have  become  unfavorable  for  pillar  work. 

In  some  machine  mines,  while  one  or  the  other  of  the  plans  out- 
lined above  is  followed,  the  rooms  are  driven  double  with  a  road  on 
each  side.  This  is  made  possible  on  account  of  the  fact  that  as  the 
coal  is  mined  by  the  machines  comparatively  little  powder  is  used  and 
the  roof  is  not  shattered,  and  so  can  be  more  easily  kept  up  by  timber 
than  in  places  where  large  charges  of  powder  are  used  to  loosen  the 
coal  without  mining,  as  is  generally  done  where  pick  mining  is  prac- 
ticed. This  method  allows  all  wastage  to  be  thrown  into  that  part  of 
the  room  between  the  two  roads,  and  provides  for  the  ventilation  of 
the  working  places  without  the  necessity  of  such  frequent  break- 
throughs between  the  rooms.  It  also  does  away  with  a  great  deal  of 
the  trouble  and  work  in  moving  the  miniiig  machine  from  one  work- 
ing place  to  another  and  adds  largely  to  the  amount  of  work  that  it 
may  do  in  a  given  time. 

Other  modifications  of  these  plans  are  made  necessary  by  the  vary- 
ing thickness  of  the  coal  in  some  veins,  by  the  irregular  dip  and  rise 
of  the  strata  and  by  the  character  of  the  material  forming  the  roof 
and  floor  of  the  mine.  In  thin  veins,  in  order  to  save  the  expense  of 
making  the  necessary  height  to  permit  of  mules  going  to  the  faces  of 
the  rooms,  entries  are  kept  as  nearly  as  possible  in  the  '^dip''  or  lowest 
part  of  the  mine  and  all  rooms  are  driven  to  the  "raise,'^  so  that  the 
mine  cars  may  be  brought  to  the  entry  by  man  power.  This  results 
in  very  crooked  roadways  and  a  great  deal  of  experimental  work,  and 
working  places  running  at  all  kinds  of  angles,  making  it  almost  im- 
possible for  a  stranger  to  see  any  plan  to  the  workings.  In  other  cases 
pillars  must  be  a  great  deal  stronger  than  is  given  above;  in  some 
mines  entry  pillars  are  50  feet  thick,  and  room  pillars  20  feet  thick. 
In  others  entries  can  not  be  made  more  than  6  feet  wide,  and  rooms 
15  feet  wide.  The  exigencies  of  drainage  reqiiirements  and  haulage 
conditions  also  have  their  effect  in  determining  the  final  shape  of  the 
mine,  so  that  although  it  is  easy  to  plan  mining  operations  as  they 
should  be,  the  person  who  directs  them  from  day  to  day  finds  himself 
constantly  confronted  with  problems  whose  successful  solution  means 
much  to  the  comfort  of  the  persons  employed  in  the  mine  and  to  the 
financial  outcome  of  the  investment  of  his  employer. 
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MINING  MACHINERY. 


Mining  machinery  was  introduced  into  this  State  in  1884^  as  a  result 
of  a  strike  at  the  Currysville  Mine,  and  the  mines  at  Bosedale^  Parke 
County.  Having  been  introduced  by  force  of  circumstances,  it  was 
demonstrated  that  the  bituminous  coal  of  Indiana  could  be  suoceas- 
fully  mined  by  machinery,  and  its  use  has  increased  until  at  present 
a  large  part  of  the  production  of  the  State  is  mined  by  machineiy. 
Originally,  only  compressed  air  -was  used  as  a  motive  power,  but  recent 
developments  in  electricity  have  led  to  the  invention  of  mining  ma- 
chinery operated  by  its  use.  Block  coal  had  not  been  successfully 
mined  by  machinery  until  1894,  when  electric  machines  were  installed 
at  the  No.  1  and  No.  8  mines  of  the  Brazil  Block  Coal  Company. 
Since  that  time  they  have  been  successfully  operated  at  those  places, 
but  no  additional  installments  have  been  made  in  that  district.  I  give 
a  table  showing  the  extent  of  the  use  of  machinery  in  this  State: 


MINES. 


Brazil  Blonk  Coal  Co.'s  No.  1 
Brazil  Block  Coal  Co.'s  No. 8. 

Briar  Hill 

Cable  No. 9 

Island  City  No.  1 

Island  No. 2 

0»walt 

Parke  No.  8 

Cox  No.  3 

LyfordNo.2 

Hartwell 

Phenix  No.l 

Jumbo 

Carrysvillo 

Shelburn 

Hymera 

SUr 

Sunnyside 

Torrey 

Union 

Grant 

Big  Vein 


Elkctrio. 

:  COMPRBSBID  AlR. 

COUNTIBS. 

• 

,  Independent. 

Moriran- 
Gardner. 

New  Morgan. 

Jeffrey. 

i    ?& 

V'f 

1 

Clay 

12 

10 

\ 

1 

Clay 

5 

1 

Clay 

■"■4 

Daviess 

2 

1 

•'•••• 

Oreene 

1 

i2 

Greene 

, 

24 

Gibson 

.  _  .1 

' 

10 

Parke 

1 , 1 

*32 

Parke 

\ 

21  1       i 

Parke 

■ . . 1 

7  ! 

Pike  

1 

Sullivan 

iii":::: 

Snllivan 

1 

15 

Sullivan 

6 

1 

Sullivan 
Sullivan 

Sullivan 

Vanderburgh 
Vermillion  .. 
Vii 


7 


Total 


igo  — 
Vifro  . . . . 
Warrick 


t4 


1 ; 
12 
7 

8 


5 
2 


38 


53 


3 


In  addition  to  the  above  a  machine  drill  is  used  at  Mecca,  in  Parke 
County,  and  two  at  the  Big  Vein  Mine,  in  Warrick  County.  The 
Indiana  &  Chicago  Coal  Company  are  at  work  installing  an  electric 
plant,  which  they  hope  to  have  in  operation  before .  February  1st,  as 
is  the  New  Pittsburgh  Coal  &  Coke  Company,  at  its  Phenix  mines. 


*  12  idle.    1 3  of  them  Lofhncr. 
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Mechanical  haulage  Ib  in  use  at  several  mines  in  this  State.    A  list 
f  oUowSy  showing  the  kind  of  power  used  and  length  of  haulage. 


Mini. 


County. 


laUnd  No.  2 '  Qreene 

Island  No.  1 

Parke  No.  8 

Hymera 

Torrey 

Ingleside 

Grant 

Mecca 


Greene 

Parke 

Sullivan 

Vermillion  ... 
Vanderburgh  . 

Vigo 

Parke 


Kind  op  Haul- 
▲ex. 


PowiB  UsBD.     I   Length. 


Tail  rope 

Tail  rope 

Engine  plane. 

Motor 

Tail  rope 

Tail  rope. 
Tail  rope. 


Steam 

Steam 

Steam 

Electricity . 
Steam 
Steam 
Steam 


Motor Electricity 


2,600 
1,200 

900 
1,000 
1,200 
3,000 

«00 
2,^)00 


ACCIDENTS. 


The  following  list  shows  the  accidents,  fatal,  serious  and  minor,  that 
have  been  reported  to  this  office,  or  have  by  any  other  means  come  to 
the  knowledge  of  my  assistant  or  myself  during  the  year.  They  con- 
sist of  16  fatal,  24  serious  and  74  minor  accidents.  This  is  a  large 
decrease  since  1896,  when  the  list  showed  28  fatal,  66  serious  and  94 
minor  accidents.  This  speaks  well  for  the  management  of  the  mines, 
as  the  output  of  coal  is  nearly  equal  in  the  two  years,  and  those  af- 
fected by  the  strike  were  in  bad  condition  when  work  was  resumed, 
especially  where  the  roof  is  at  all  inclined  to  break  and  fall  from  the 
action  of  the  air.  This  has  usually  been  a  time  when  accidents  were 
most  numerous  from  various  causes,  some  of  which  are  set  out  in  a 
circular  sent  out  by  this  office  about  the  time  work  was  resumed  after 
the  strike,  in  September.  A  short  account  of  the  circumstances  at- 
tending each  fatal  accident,  as  they  were  developed  at  the  Coroner's 
inquest  in  each  case,  will  be  found  following  the  list  of  accidents. 
With  one  exception,  no  charge  of  negligence  could  be  made  against 
the  person  in  charge  of  the  mine  where  an  accident  occurred,  and  but 
few  where  gross  carelessness  could  be  imputed  to  the  injured  person, 
or  any  of  his  fellow-workmen.  A  large  proportion  of  them  were  from 
causes  that  were  so  hidden  that  they  could  not  have  been  discovered 
by  the  closest  observation.  The  same  is  true  to  a  less  extent  in  the 
other  classes  of  accidents,  but,  as  but  few  of  them  have  been  personally 
investigated  by  myself  or  assistant,  I  am  not  in  a  position  to  make 
comments  upon  them. 
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COMMENTS  ON  ACX:i  DENTS. 

As  required  by  law,  either  myself  or  my  assistant,  in  conjunction 
with  the  Coroner  of  the  county  where  each  death  in  the  mines  oc- 
curred during  the  year,  made  a  full  investigation  as  to  the  cause  of 
each  accident  resulting  in  death.  I  herewith  give  a  brief  resume  of 
our  findings  in  each  case  of  fatal  accident  reported  to  this  office  dur- 
ing the  year  and  reported  in  the  above  table: 

John  Sills  died  January  2d,  from  injuries  received  from  falling 
roof  in  the  Grant  Mine,  in  Vigo  County.  His  attention  had  been 
called  to  the  dangerous  condition  of  the  roof  by  the  mine  boss  shortly 
before  the  accident  occurred,  but  he  delayed  taking  the  necessary 
steps  to  make  it  safe  until  he  had  finished  'the  work  he  was  engaged  in 
at  the  time,  and  before  he  got  ready  to  attend  to  it  the  slate  fell,  with 
the  result  above  noted.  A  large  proportion  of  all  the  accidents  which 
occur  in  the  mines  of  this  State  are  caused  by  delaying  to  take  the 
precautions  which  are  known  to  be  necessary  to  render  working  places 
reasonably  safe,  always  with  the  intention  of  attending  to  it  as  soon  as 
some  other  work  of  more  seeming  importance  is  finished.  If  workmen 
and  their  employers  would  learn  that  in  all  mining  operations  the  un- 
avoidable accidents  are  quite  too  frequent,  and  that  safety  should  be 
cared  for  first,  we  should  be  called  on  to  chronicle  fewer  tliat  might 
have  been  prevented.  Tn  this  particular  case  it  seemed,  from  the  evi- 
dence, that  the  deceased  was  entirely  at  fault  himself,  but  this  is  not 
always  the  fact  ])y  any  means. 

B.  F.  Watson  was  caught  under  a  falling  stone  on  the  main  travel- 
ing way  of  the  Star  Mine,  in  Sullivan  County,  while  on  his  way  to 
work.  From  all  the  evidence  obtainable,  the  roof  at  the  point  where 
the  accident  happened  had  ])een  in  apparently  good  condition  the 
evening  before,  when  it  was  last  examined,  and  other  workmen  who 
had  preceded  Mr.  Watson  to  work  that  morning  had  noticed  no  indi- 
cations of  danger  at  that  point.  An  examination  of  the  place  after 
the  accident  by  Mr.  Epperson,  Assistant  Inspector  of  Mines,  failed  to 
show  any  of  the  usual  indications  that  danger  might  have  been  appre- 
hended. It  was  clearly  a  case  of  accident  which  ordinary  foresight 
could  not  have  prevented. 

J.  Bristow  was  fatally  injured  by  the  premature  explosion  of  a  blast 
which  he  had  prepared  and  was  in  the  act  of  lighting  at  the  Union 
Mine,  in  Vanderburgh  County.  From  the  testimony  of  an  eye-witness 
it  was  learned  that  he  had  placed  a  squib  in  the  needle-hole  and  was 
holding  the  lamp  to  the  match  of  the  squib,  but  had  not  yet  given 
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warning  of  his  intention  to  fire,  when  the  shot  exploded.  The  only 
reasonable  theory  to  account  for  the  accident  is  that  the  squib  was 
defective  and  that  powder  had  found  its  way  into  the  match  of  the 
squib  and  become  ignited  shortly  after  the  match  had  begun  to  bum. 

Wm.  Delgeman  was  injured  at  the  Diamond  Mine,  also  in  Vander- 
burgh County,  in  a  manner  almost  identical  with  the  above,  as  far  as 
could  be  learned  from  the  testimony  available  at  the  inquest.  There 
was  no  eye-witness  in  this  case,  but  the  decedent  had  prepared  his 
shot  some  time  before  the  time  for  firing,  and  been  engaged  in  con- 
versation with  several  of  his  fellow-workmen  when  firing  time  arrived. 
He  left  them  and  went  to  his  ^-orking  place,  and  had  been  there  but 
a  few  seconds  when  the  explosion  occurred.  From  the  position  of  the 
body,  and  his  tools,  it  appeared  that  he  had  been  in  the  act  of  firing 
his  squib  when  the  shot  exploded.  The  squibs  used  in  both  of  the 
above  instances  were  what  are  known  as  the  American  brand  of 
patent  squibs,  and  examination  of  a  number  of  others  from  the  box 
used  by  Mr.  Delgeman  showed  several  so  defective  as  to  have  caused 
the  accident,  if  they  had  been  used  in  the  regular  way. 

David  Williams  was  working  on  pillars  in  the  Eureka  No.  2  Mine^ 
in  Clay  County,  when  the  roof  gave  way  and  fell  on  him,  inflicting 
fatal  injuries.  On  investigation  it  appeared  that  the  particular  piece 
of  slate  that  fell  had  been  loosened  by  removing  coal  in  the  course  of 
his  work,  and  that  it  would  have  been  impossible  for  any  person  to 
have  foreseen  the  likelihood  of  an  accident  in  time  to  have  secured  the 
place  and  prevented  the  accident. 

William  Crawley  received  fatal  injuries  in  the  Nickel  Plate  Mine, 
in  Clay  County,  under  circumstances  very  similar  to  the  above.  A 
miner  who  was  working  near  him  at  the  time  of  the  accident  testified 
that  before  Mr.  Crawley  began  to  remove  the  piece  of  coal  that 
loosened  the  slate  that  fell  on  him,  the  place  where  he  was  working 
seemed  to  be  perfectly  safe,  and  that  when  it  wa«  loosened  by  the  re- 
moval of  the  coal  it  fell  without  warning.  The  place  where  this  acci- 
dent occurred  was  one  in  which  extraordinary  precautionary  measures 
were  necessary,  as  it  was  at  a  point  where  a  room  had  been  turned, 
and  top  had  been  taken  down  on  two  sides  of  the  block  of  coal  he  was 
mining,  and  it  fell  in  triangular  shape,  breaking  across  from  one 
'^oose  end"  to  the  other. 

Brady  Dunville  was  injured  by  falling  slate  in  his  working  place 
at  the  Oswalt  Mine,  in  Gibson  County.  To  an  experienced  miner  the 
indications  of  danger  were  sufScient  to  have  given  warning  of  the 
danger  to  which  he  was  exposed  in  ample  time  to  have  made  the  place 
safe.    From  the  testimony  taken  in  the  ease  it  seems  that  the  deceased 
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had  been  employed  in  mines  but  a  short  time^  and  that  this  fact  was 
known  to  the  company.  The  only  blame  that  could  be  attached  to  any 
party  or  person  is  in  allowing  an  inexperienced  man  to  work  in  a 
dangerous  place  without  keeping  a  careful  watch  over  him.  There  is 
too  much  of  this  neglect  in  some  parts  of  the  State,  and  it  should 
be  discontinued^  either  by  refusing  employment  to  such  as  have  not 
sufficient  experience  in  mines  to  be  able  to  care  for  tkemselves,  or  by 
Allowing  them  to  work  only  in  company  with  an  experienced  miner, 
who  should  be  responsible  for  the  safety  of  such  persons. 

David  Clark  and  John  Anderson  were  suffocated  by  powder  smoke 
in  the  Phenix  No.  2  Mine,  in  Sullivan  County.  They  and  two  other 
men  were  working  a  pair  of  parallel  entries  and  also  turning  the  rooms 
off  them.  On  the  afternoon  of  the  accident  their  partners  lad  gone 
home  early,  leaving  the  deceased  to  fire  all  shots  that  were  to  be  dis- 
charged in  both  entries.  On  one  of  the  entries  a  room  was  being 
turned  inside  of  the  last  break-through.  Two  shots  had  been  fired  in 
this  entry  and  two  others  were  prepared  in  the  room  neck.  On  return- 
ing to  fire  these  shots  the  men  seemed  to  have  lost  their  way  and  were 
overcome  by  the  fumes  of  the  powder  already  burnt,  and  were  not  dis- 
oovered  until  about  nine  o'clock  in  the  evening,  when  a  searching 
party  was  organized  to  learn  what  had  become  of  them.  From  the 
position  of  the  bodies  it  is  surmised  that  they  had  both  gone  into  the 
room  to  fire  the  shots,  instead  of  one  waiting  at  the  break-through 
while  the  other  went  in.  Both  had  had  considerable  experience  in 
mines  and  should  have  known  the  risks  they  were  running  in  going 
into  such  a  place. 

George  Hickson  was  engaged  as  motorman  on  an  electric  locomotive 
in  the  Otter  Creek  Coal  Company's  Mine  at  Mecca,  in  Parke  County. 
While  running  into  the  mine  with  the  train  of  empty  cars  one  of  them 
had,  in  some  way,  become  uncoupled  and  remained  on  the  road.  When 
returning  with  his  loaded  cars  he  was  riding  on  the  front  end  of  the 
motor  and  ran  into  the  empty  car  on  a  curve- at  the  bottom  of  a  heavy 
grade.  From  the  position  in  which  he  was  found  it  appears  that,  after 
striking  the  empty  car,  he  had  reversed  his  motor  and  started  to  run 
into  the  mine  again,  when  the  empty  car  struck  him  again,  crushing 
him  severely  and  throwing  the  motor  from  the  track.  When  dis- 
<x)vered  he  was  fastened  between  the  motor  and  the  side  of  the  entry, 
his  leg  being  caught  in  that  position.  The  deceased  had  assisted  in 
installing  the  electric  plant  at  this  mine,  and  had  been  in  charge  of 
the  motor  since  it  had  been  in  use.  The  accident  was  caused  by  his 
failure  to  notice  the  number  of  cars  he  had  when  starting  into  the 
face  of  the  mine  from  the  bottom  and  the  number  that  he  had  on 
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arriving  at  the  siding  where  he  exchanged  his  empties  for  loads.  This 
would  have  taken  some  time,  but  the  result  shows  that  it  would  have 
been  time  well  spent. 

Isaac  N.  Williams  was  the  mine  boss  in  charge  of  the  Parke  County 
Coal  Company's  No.  10  Mine,  in  Vigo  County.  The  mine  had  been 
idle  for  some  time  and  water  had  accumulated  in  it.  Pumps  were 
placed  on  the  cages  and  lowered  as  the  water  was  taken  out.  On  the 
day  of  the  accident  which  caused  his  death  the  pumps  had  not  been 
working  well  and  he  had  been  assisting  the  engineer  to  keep  them 
running.  He  had  returned  to  the  mine  after  suppper  and  remained 
till  nearly  midnight,  when  he  told  the  engineer  that  he  was  going 
home.  The  engineer  went  into  the  boiler  room  and  supposed  that 
Mr.  Williams  had  carried  out  his  intention,  but,  in  fact,  in  attempting 
to  walk  past  the  shaft  he  had  fallen  into  it,  and  was  found  the  next 
morning  lying  upon  one  of  the  pumps  with  bruises  sufficient  upon 
his  body  to  indicate  that  he  had  been  killed  by  the  fall,  but  he  was 
also  badly  burned  by  the  escape  steam  from  the  pump.  He  had  evi- 
dently been  worn  out  by  the  work  and  worry  of  the  day  and  had  not 
been  in  a  condition  to  see  where  he  was  going. 

Dominic  Benzo  and  Anton  Miccillitti  were  both  killed  by  the  same 
fall  of  slate  in  a  room  in  which  they  were  working  together  at  the 
No.  11  Mine  of  the  Brazil  Block  Coal  Company,  near  the  town  of 
Diamond.  The  accident  occurred  in  the  afternoon  as  the  men  were  in 
th^  act  of  completing  their  day^s  work.  One  of  the  men  was  tamping 
a  hole  preparatory  to  firing  and  the  other  was  gathering  their  tools 
to  carry  them  back  out  of  the  way  of  flying  coal.  From  the  evidence 
of  the  driver,  who  had  been  in  the  place  a  few  minutes  before  the  acci- 
dent occurred,  the  room  was  well  timbered  and  there  were  no  indica- 
tions of  danger.  The  fall  which  caught  the  men  extended  entirely 
across  the  room  back  to  the  row  of  props  nearest  the  face,  and  was 
about  three  feet  in  thickness.  The  position  of  the  bodies  indicated 
that  they  had  made  no  attempt  to  escape,  and  the  probabilities  are 
that  the  fall  came  without  warning.  In  all  my  experience  in  coal 
mines  I  never  before  saw  such  a  fall,  and  I  am  of  the  opinion  that  be- 
fore the  accident  it  would  have  been  impossible  to  foresee  the  fall  of 
the  roof,  as  it  occurred,  for  any  considerable  time  before  it  occurred. 

Arthur  West  was  killed  instantly  by  a  fall  of  roof  in  the  Briar  Hill 
Mine,  near  Clay  City,  in  Clay  County.  While  he  and  his  brother  were 
engaged  in  loading  a  car  of  coal  a  circular  or  conical  piece  of  slate, 
known  as  a  *'pot,''  fell  from  directly  over  the  car,  catching  the  head 
of  the  deceased,  on  a  lump  of  coal  which  had  been  placed  on  the  comer 
of  .the  car  crushing  his  skull.    He  made  no  sound  after  being  hit.    No 
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indications  of  the  existence  of  a  pot  were  visible  before  the  accident, 
and  on  being  tested  the  roof  appeared  to  be  solid.  As  this  lay  directly 
over  the  roadway,  no  props  were  placed  under  any  part  of  it.  Stones 
of  this  character  are  of  frequent  occurrence  in  shale  roofs  overlying 
coal  seams.  They  are  very  dangerous,  from  the  fact  that  they  are  sep- 
arated from  the  regular  strata  forming  the  roof  by  a  thin  layer  of 
other  material,  forming  a  "slip"  on  all  sides  of  the  pot-shaped  stone, 
which  fits  so  closely  that  it  gives  no  warning  of  danger  until  it  sud- 
denly falls  without  any  of  the  sounds  that  usually  accompany  falling 
roof.  Usually,  by  close  examination,  the  outline  of  the  slip  can  be 
detected  in  the  roof  material,  but  in  this  instance  a  layer  of  "draw 
slate"  lay  between  the  coal  and  the  shale  forming  the  roof,  and  the  pot 
did  not  show  through  this.  This  accident,  therefore,  must  be  classed 
as  one  caused  by  the  ordinary  risks  of  the  miners'  occupation. 

George  Saur  lived  near  Dugger,  about  four  miles  from  Summit. 
He  and  his  son  worked  together  and  traveled  back  and  forth  with  a 
horse  and  buggy.  At  about  fifteen  minutes  before  firing  time  he  sent 
his  son  out  to  have  the  team  ready  to  start  home  when  he  came  out, 
as  he  was  going  to  stay  and  fire  two  shots,  one  near  the  left  rib  and 
the  other  near  the  middle  of  the  room  pointing  toward  the  right  rib. 

The  son  waited  until  after  5  o'clock  and,  as  his  father  did  not  come 
out,  he  got  uneasy,  and,  with  three  other  miners,  w^ent  back  into  the 
mine  to  look  for  him.  They  found  him  dead,  lying  near  the  right  rib 
of  the  room,  almost  covered  with  large  pieces  of  coal.  Both  shots  had 
been  fired,  and  the  supposition  was  that  the  middle  shot  had  caught 
him,  but  WT  had  no  means  of  learning  how  the  accident  occurred.  It 
is  possible  that  he  had  fired  the  shot  on  the  left  rib  and  had  gone  back 
and  fired  the  other  and  got  lost  in  the  smoke  when  starting  to  run 
from  the  second  one.  It  is  also  possible  that  he  fired  both  shots  at 
once,  as  is  frequently  done,  and  the  middle  shot  holding  fire  from  a 
defective  squib,  or  some  other  reason,  he  had  gone  back  to  it.  From 
the  position  he  was  found  in,  1  think  the  latter  w-as  the  cause  of  his 
death. 

W.  M.  Hunter,  aged  16  years,  was  working  w^ith  his  father  on  the 
morning  of  October  8th,  1897.  At  about  9  o'clock  he  was  loading  a 
car,  when  a  large  piece  of  slate  fell,  catching  him  with  his  breast 
across  the  car,  crushing  him  terribly  and  killing  him  instantly.  The 
timber  on  the  side  where  the  slate  fell  was  back  about  11  or  12  feet, 
while  on  the  other  side  it  was  back  only  about  6  feet.  Chas.  Hunter, 
father  of  the  deceased,  claims  to  have  examined  the  slate  that  morn- 
ing and  thought  it  safe,  but,  in  my  opinion,  the  condition  of  the  top 
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was  such  that  it  should  have  been  timbered  within  6  or  8  feet  of  the 
face,  as  the  draw  slate  is  very  bad  in  this  part  of  the  mine.  There 
were  plenty  of  timbers  on  hand  in  the  room. 


a)AL  WASHING  MACHINERY  IN  INDIANA. 

All  coals  have  more  or  less  impurities  in  the  vein.  These  consist 
principally  of  slate,  sulphur  and  bone  coal,  each  of  which  is  heavier 
than  the  pure  coal.  In  the  larger  sizes  these  are  easily  seen  and  sep- 
arated by  hand,  either  in  the  mine  or  when  the  coal  reaches  the  sur- 
face, before  being  shipped  to  the  market;  but  in  the  smaller  sizes  of 
coal,  the  impurities  being  also  broken  up,  are  too  small  to  be  seen  or 
.removed  in  this  manner  advantageously.  The  consequence  has  been 
that  a  great  amount  of  fine  coal  was  useless,  fit  only  for  the  waste  pile, 
and  some  of  the  nut  and  pea  coal  produced  has  lost  a  great  deal  of  its 
value  on  account  of  the  presence  of  these  impurities.  This  has  led 
inventors  to  work  in  the  direction  of  machinery  which  will  remove 
the  impurities  from  small  coal  at  a  reasonable  expense.  The  most  suc- 
cessful have  taken  advantage  of  the  difference  in  weight,  referred  to, 
and  separate  the  materials  by  the  use  of  water.  This  has  been  accom- 
plished in  various  ways  with  more  or  less  success.  Of  the  different 
styles  of  washers  in  use  are  the  jig  washer,  the  percussive  talkie,  the 
trough  washer,  and  those  in  which  an  upward  current  of  water  accom- 
j)lishe6  the  separation.  Washers  were  originally  introduced  to  clean 
the  coal  used  in  making  coke.  The  superiority  of  the  washed  over  the 
unwashed  ccal  for  other  purposes  has  led  to  their  introduction  at  many 
places  to  clean  coal  for  the  general  market.  Though  very  little  coke 
is  produced  in  this  State  (only  the  plant  at  Ayrshire  having  operated 
during  the  year,  and  that  only  partially),  coal  is  washed  for  the  market 
at  Alum  Cave  and  Coxville.  Extensive  improvements  were  made  at 
the  Coxville  ])Iant  during  the  year,  making  it  very  eoni]>lete.  and, 
as  a  short  description  of  the  plant  and  its  results  may  prove  interest- 
ing to  mining  men,  I  give  it  herewith.  The  plant  is  so  enclosed  that 
a  good  photograph  of  the  machinery  i?  not  obtainable: 

The  illustration  on  the  opposite  page  shows  the  400-ton  Bobinson 
coal-washing  plant,  in  connection  with  the  coal  tipple  and  screening 
plant  of  the  Brazil  Block  Coal  Company,  at  Coxville,  Ind.,  and  is  the 
most  successful  washing  plant  in  this  section  of  the  country.  The  ob- 
ject in  washing  their  nut  and  pea  coal  is  to  eliminate  the  coal  from  all 
impurities,  thus  creating  a  greater  demand  for  their  coal  for  commer- 
cial purposes.   After  placing  their  washed  product  on  the  market  they 
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have  not  only  Ijeeu  able  to  find  ready  sale  for  their  entire  output,  but 
have  also  been  able  to  increase  their  price  per  ton  on  the  washed  coal. 
The  installation  of  tliis  washing  plant  has  been  a  paying  investment 
and.  should  comniend  itself  to  the  coal  operators  of  the  West. 

The  method  of  operating  this  washing  plant  in  connection  with  the 
coal  tipple  is  as  follows: 

The  coal  is  first  dumped  over  the  lump  screen;  the  coal  passing  into 
the  lump  car  on  railroad  track,  the  screenings  passing  into  the  boot 
of  the  elevator.  This  product  is  then  elevated  and  discharged  into  a 
large  rovoLving  screen  of  about  1^-inch  mesh,  which  is  placed  over  a 
coal  storage  pocket.  ITie  tailings  from  this  revolving  screen  is  classed 
as  egg  or  prime  nut  coal  and  is  picked  free  from  slate  as  it  passes 
down  the  chute  into  the  bin.  The  nut,  pea  and  slack  coal  that  passes 
through  the  meshes  of  this  revolving  screen  is  stored  into  a  bin  below; 
from  the  bottom  of  this  bin  a  chute  is  arranged  to  conduct  this  prod- 
uct to  the  Jeffrey-Robinson  washer.  The  coal  is  then  discharged  into 
the  center  of  the  washer,  on  the  inside  of  a  deflecting  ring,  with  the 
current  of  water  to  the  overflow  or  discharge  spout  of  the  cone  tank. 
The  slate,  sulphur,  sand  and  other  material  of  greater  specific  gravity 
than  the  coal  passes  downward  into  the  settling  or  slate  chamber  at 
tho  bottom  of  the  cone  tank.  The  washer  is  partially  supplied  with  a 
fresh  current  of  water  pumped  from  the  mine  and  discharged  into  a 
lank  lielow  the  Avasher;  from  this  tank  the  water  is  pumped  by  means 
of  two  large  pulsometer  pumps  into  the  lower  part  of  the  washer,  just 
above  tlie  slate  chamber.  The  accumulation  of  the  slate  or  refuse  is 
removed  from  the  lower  slate  chamber  by  means  of  valves  at  stated 
intervals,  which  depends  entirely  upon  the  per  cent,  of  refuse  in  the 
coal.  The  refuse  is  deposited  into  a  small  mine  car  and  carried  to 
some  convenient  point  and  dumped.  The  good  coal  is  discharged  with 
the  water  into  a  revolving  screen  at  the  mouth  of  the  washer.  This 
screen  is  covered  with  wire  cloth  of  about  one- inch  mesh.  The  coal  in 
])assing  through  the  screen  is  thoroughly  cleaned  and  presents  a  very 
line  appearance.  'The  tailings  or  nut  coal  from  this  screen  is  elevated 
by  means  of  chained  buckets  into  a  nut  bin;  from  this  bin  it  is  dis- 
charged into  railroad  cars.  The  pea  and  slack  coal  which  passes 
through  the  revolving  screen  passes  over  a  fine  perforated  metal  screen 
set  at  an  angle  of  about  30  degrees.  The  material  that  passes  over 
this  screen  is  classed  as  pea  coal,  which  is  also  elevated  and  discharged 
into  a  settling  tank;  from  this  tank  an  overflow  pipe  is  connected  to 
conduct  the  water  back  to  the  water  tank  below  the  washer,  which  is 
again  pumped  back  into  the  washer,  with  the  additional  supply  of 
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fresh  water  from  the  mine.  They  feather  enough  fine  coal  from  the 
settling  tank  to  mn  their  entire  battery  of  boilers,  and  with  thia 
product  they  are  never  troubled  with  clinkers  forming  over  the  grate 
bars. 

This  plant  has  been  in  successful  operation  for  several  years.  The 
construction  and  arrangement  of  machinery  is  very  simple  and  effec- 
tive, and  is  especially  adapted  to  the  washing  of  coal  for  commercial 
purposes.  The  Jeffrey  Manufacturing  Company,  of  Columbus,  Ohio, 
has  full  control  of  the  manufacture  and  patents  of  this  Robinson  coal- 
washing  system,  together  with  the  screening,  elevating  and  convey- 
ing machinery,  and  will  promptly  answer  all  inquiries  relative  to  the 
installation  of  these  plants,  for  the  washing  of  coal  for  either  commer- 
cial or  coking  purposes. 


REPORT  OF  THE  STATE  SUPERVISOR  OF 

OIL  INSPECTION 


Office  op  the  Spate  Supervisor  op  Oil  Inspection,*^ 

Room  92,  State  House,  >- 
Indianapolis,  Ind.  ) 

Prop.  W.  8.  Blatchley, 

State  GMogid  of  Indiana : 
Dear  Sir — 

I  herewith  submit  to  you  my  third  annual  report,  which  shows  the 
number  of  barrels  of  oil  inspected  by  myself  and  deputies  during  the 
calendar  year,  1897. 

This  report  is  made  in  accordance  with  the  statute  providing  for 
the  regulation  of  the  use  and  sale  of  oils  for  illuminating  purposes 
within  the  State.  Yours,  truly, 

C.  F.  HALL, 
State  Superviwr  of  Oil  IntpeeHon, 


REPORT  OF  THE  STATE  SUPERVISOR  OF 

OIL  INSPECTION. 


During  tlio  year  1897,  2()8,1I).5J  baiTols  of  illuminating  oil  were 
inspected  by  myself  and  deputies.  Of  this  number  of  barrels  my  depu- 
ties and  ajisistants  inspected  218,785^,  while  49,410  were  inspected  by 
myself.  But  123  barrels  failed  to  pass  the  tests,  showing  that  a  very 
high  grade  of  oil  is,  in  general,  being  shipped  into  the  State. 

The  standard  test  for  all  illuminating  oils  in  Indiana  is  gravity  test, 
*  Beaume's  hydrometer,  not  below  46  degrees  nor  higher  than  50  de- 
grees. Said  oils  must  bear  a  flash  test  not  below  120°  Fahrenheit,  and 
a  fire  test  not  below  140°  Fahrenheit.  1'he  reason  our  rejections  are  so 
few  is  on  account  of  this  test  being  higher  than  in  several  other  States 
in  the  Union,  and  the  lower  grades  of  oil  are  therefore  shipped  to 
them. 

No  violations  of  the  law  regarding  oil  inspection  have  come  to  my 
notice  during  the  year  1897. 

But  one  or  two  minor  accidents,  resulting  from  the  explosion  of 
kerosene,  have  occurred  within  the  State,  and  they  were  due  to  lamps 
having  been  accidentally  upset,  rather  than  to  the  quality  of  the  oil. 

From  the  report  it  will  be  seen  that  the  number  of  stations  at  which 
the  oil  is  inspected  has  largely  increased  during  the  year,  the  number 
being  89,  as  against  67  in  1896.  This  necessitates  much  more  travel 
on  the  part  of  the  deputies,  with  but  little  additional  increase  in  fees, 
the  number  of  barrels  inspected  in  the  State  in  1897  being  but  6,045} 
greater  than  in  1896. 

The  following  is  a  list  of  Deputy  Supervisors  in  the  State  on  De- 
cember 31,  1897: 

Zarlng,  Wm.  C Evansville. 

Weems,  Robert  F Vincennes  . 

Dorsey,  C.  B New  Albany. 

Bowman,  M.  J Madison. 

MiUs,  L.  B New  MaysviUe. 

Shirk,  B.  F Muncie. 

Boltz,  J.  H Winchester. 

Dorsey,  W.  0 Terre  Haute. 

Carr,  W.  C *. Crawf ordsviUe. 

McGee,  Wm.  H Lafayette. 

Davidson,  James  O Whiting. 

I 
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JobnBton,  John  II Loganaport. 

Daly.  W.  F Peru. 

Sebring.  W.  D Portlnnd. 

Tbonv-ard.  Thw Fort  WayDe. 

Scbntt,  M.  A Michigan  City. 

Derr,  Walter  Booth  Bend. 

Cornell,  J.  B Goshen. 


INSPECTION  BY  STATIONS. 


Sranflvllle    

Ten  City  

Derby 

Mt  Vernon 

Princeton 

Huntingbni-g  . . 

YlncenncB  

Bedford        

JefferaonvlUe  . . 
New  Albany  . . 

Uadlson  

Seymour  

Aurora  

BrookvUle  

Greensburg 

Rnshvllle 

Sbelbyrille  .... 

BateBTllle  

Franklin  

MartinsTlIle  ... 

Danville 

GolunibuH  

Bloomlufcton  . . . 
Conneravllle   . . , 

Munole 

New  Castle  .... 

Union  City 

Richmond    

Indianapolis  .. . . 
Crawfordavllle  . 
Terre  Haute  . , . 

Braall  

Rockvllle 

Attica 

I^fa.vette  

Frankfort  

Lebanon    

Kokomo 

IjOgauKport  .... 
Rochester 

Delphi   


Approred. 

Rejected. 

Total. 

1,085 

l.flj» 

'      41»,287 

123 

40.410 

1         1.1S0 



1,1» 

400 
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INSPECTION  HY  STATIONS    C'outiuued. 


Stations. 


I  Approved. 


Rejected. 


Total. 


Whiting 

Hammond 

Valparaiso   

Crown  Point 

Porter    

Wabash  

North  Manchester 

Peru  

Bluffton 

Marion 

Huntington    

Portland   

Decatur 

Ck)lumbia  City    . . 

Eagle  P.  O 

KendallviUe  

Garrett    

Port  Wayne 

Angola 

Auburn   

Lagrange 

Ligonier    

Butler    

South  Bend 

Argos  

Plymouth   

Bourbon    

Walkerton  

Gk>8hen  

Elkhart   

Warsaw 

Plerceton 

Nappanee  

New  Paris 

Michigan  City  . . . 

Laporte  

Knox   

Topeka    

Louisville,  Ky 

Monckfort.   Ky. .. 

Cincinnati,  .0 

Toledo,  O 

Lima,   O 

Mansfield.   O 

Cleveland,  O 

Chicago,  111 

Danville,   111 


Total  No.  Bbla.  Inspected  for  year. . . 


14.103 

3,554 

1,575 

800 

309 

1,451 

1,084 

2.593 

1,810 

1,502 

2,800 

1,440 

1,370 

4.')0 

5 

900 

180 

8,189 

1.710 

1,440 

1.080 

(k^O 

450 

7.759 

4J>9 

1,291 

1,174 

929 

2.5S2V' 

4.272 

1,281 

r>02 

JK)7 

48 

2.355 

2.082 

.^57 

3(M) 

«.745 

2 

3.373 

1.804 

5.713 

2.125 

0,008 

002 

248 


208.072V^ 


IT       I 


123 


14,103 

3,554 

1,575 

806 

399 

1,451 

1.084 

2,593 

1,810 

1,502 

2,800 

1.440 

1.370 

450 

5 

900 

180 

8,189 

1,710 

1,440 

1.080 

630 

450 

7.759 

499 

1.291 

1.174 

729 

2.582% 

4.272 

1.281 

(K)2 

907 

48 

2.355 

2.082 

357 

.360 

6.745 

2 

3.373 

l,86i 

5.713 

2.125 

6,608 

602 

248 


268.195% 
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INSPECTION  BY  MONTHS. 


Month. 


Approved.!  UoJtvtiMl.       Total. 


January  .. 
February  . 
March    . . . 

April 

May   

June 

July    

August  . . . 
September 
October  . . 
November 
December 


Total  No.  Bbls.  inspected  by  months.. 


30.845 
26.543 
20.321^ 
19.423 
14,1H'>8 
13.185 
11.102 

13.821 
22.032 
24;824Ui| 

34,070 
36.837 


:io,s4."i 

;  -jii.:**;; 

2(>.:tiM; 

{\),\'2:\ 

14.iHiS 

i:t.is."> 

ii.iin* 

I.-^SIM 

2'J.iKl'J 

-J-I.SlM'.. 

123     1  :M.lii!> 

f{<».tS.»i 


I 

268.072%! 

I 


123 


20s.ijr.i 


TABLE  SHOWING  STATES  WHERE  OIL  WAS  MANITFAi^TrUKI ». 


Ohio  rj4.<«»:j 

Indiana   lls.iHPo 

Pennsylvania   •J."i,rt7.*J 

West  Virginia   21 :5 

Missouri 7.". 

Illinois   4  1 

Kentucky    1 .'» 

Total  for  Year  by  States 2<JS. ii»r,> .. 
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TABLE  SHOWING  PLACE  OP  MANUFACTURE. 

Whiting,  Iml 118,184^^ 

Limn.  0 104,405 

rievoland,   0 10,371 

Toledo.   O l.Sm 

W<4ker.   0 1.953 

Marietta,   0 8 

WnHliington.   Pa 8.220 

Oil  City,  Pa 7.293 

Pittsburg.  Pa 4.045 

Warren.   Pa 1.533 

Titiisville,  Pa 1.420 

Keno,  l»a 856 

Franklin.   l>a 819 

Taylorstown.   Pa 540 

Kmlenton.    Pa ^45 

Altoona.   Pa 279 

Allegheny,  Pa 129 

South  Chester.  Pa 94 

Parkersburg.  W.  Va 213 

St.   I^uis.   Mo 73 

Chicago,    111 44 

Carrollton,  Ky 15 

Total    268.195^ 

Very  respectfully, 

C.  P.  HALL. 


SEPTEMBER  DRAGONFLIES  OF  ROUND  AND  SHRINER 
LAKES,  WHITLEY  COUNTY,  INDIANA. 


BY  E.  B.  WILLIAMSON,  BLUFFION,  InD. 


These  lakes  have  heen  described  by  Mr.  P.  H.  Kirgch  (Report  of  In- 
diaua  State  Fish  Commissioner  for  1896),  so  only  a  remark  io  this  coq- 
nectioD  is  necessary.  The  diversified  character  of  the  shores  of  these 
beautiful  bodies  of  water  is  such  that  dragonflies  of  widely  varying  habits 
may  find  here  suitable  feeding  and  breeding  grounds.  Thus  the  shores 
of  Round  Lake,  for  example,  may  be  divided  into  sections,  each  of 
which  may  have  one  or  more  species  that  are  pretty  closely  confined  to 
that  particular  section.  The  strong  Hying  Libelltda  vic^^da,  during  two 
seasons,  has  been  observed  to  be  at  all  common  onlv  for  a  short  distance 
along  the  northern  shore  of  Round  Lake.  Here  the  species  was  very 
abundant.  In  the  same  way  CelithemU  eliza  was  observed  commonly  only 
along  the  eastern  and  northeastern  shores  of  Shriner  Lake. 

By  September  many  of  the  species  which  were  so  common  during  the 
earlier  summer  have  disappeared,  and  more  apparent  still  is  the  decrease 
in  the  number  of  individuals.  In  the  patch  of  giant  bulrushes  where, 
during  July  days,  myriads  of  blue  and  green  forms  waged  defensive  and 
offensive  warfare,  in  September  Lestes  vlgilax  flutters  languidly  from  stem 
to  stem,  or  sits  with  listless  wings  as  though  meditating  on  ^*days  that 
never  come  again."  On  account  of  this  decrease  in  the  number  of  spe- 
cies and  individuals,  it  happens  that  some  species,  which,  during  the 
summer  months,  appeared  comparatively  common,  in  the  fall  come  to 
appear  comparatively  rare  or  disappear  altogether.  During  July  Argia 
putrida  is  much  more  abundant  than  Argia  vidacea.  In  September 
putrida  is  rare  and  violacea  is  abundant. 

The  dragonflies  mentioned  below  were  observed  and  collected  on  Sep- 
tember 2,  8  and  4,  1897.  In  the  preparation  of  the  list  whenever  there 
has  been  any  doubt  as  to  the  identification  of  species,  specimens  of  such 
q>ecie8  have  been  examined  and  named  by  Professor  Kellicott  and  Mr. 
Hine  of  the  Ohio  State  University. 
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A  LIST  OF  DRAGONFUE8  COLLECTED  ON  SEPTEMBER  2,  3  AND  4, 
ABOUT  ROUND  AND  SHRINER  LAKES,  WHITLEY  COUNTY  IN- 
DIANA, BY  E.B.  WILLIAMSON. 


1.  HetfErina  americana  Fabr.     Rare,  three  specimens,  one  male  and 

two  females,  taken  on  Shriner  Lake. 

2.  Legtes  rtdangularia  Say.     Onlj  one  specimen,  a  male,  captured. 

3.  Ijestes  unguieulata  Hagen.     Common  in  patches  of  Typka  and  Scir- 

pu8  laeustris  and  8.  americanus, 

4.  IjCiftes  viffilax  Selys.     Very  common;    found  in  company  with  L. 

unguieulata ;  often  observed  pairing. 

5.  Argia  putiida  Hagen.     Rare. 

6.  Argia  violacea  Hagen.     Abundant ;  observed  pairing. 

7.  Isehnura  verticalis  Say.     A  few  observed ;  seen  pairing. 

8.  EnaUagma  poUutum  Hagen.     Two  males  were  taken. 

9.  EnaUagma  signatum  Hagen.     Common,  especially  about  the  lily 

pads,  flitting  about  until  after  sunset;  observed  pairing. 

10.^  Enallagma  kUerale  Morse.     One  male, 
ll.t  EnaUagma  sp  (f)     One  female. 

12.  Anax  Junius  Drury.     Rather  rare. 

13.  Aesehna  oonstricta  Say.     Common  ;  observed  pairing. 

14.  Tramea  lacerata  Hagen.     Two  young  males  were  taken. 

15.  Cdithemis  eliza  HAgen.     Abundant;  observed  pairing. 

16.  Celithemit  eponina  Drury.     Common  ;  observed  pairing. 

17.  CelUhemis  faseiata   Kirb.     Rare;    one  specimen  taken  at  Shriner 

Lake. 

18.  Perithemis  damitia  Druy.     Common. 

19.  LibeUvla  bamtiH  Say.     Common  along  the  northern  shore  of  Round 

Lake ;  observed  ovipositing. 


^I  have  examined  the  specimen  mentioned,  and  have  compared  the  abdominal  append- 
ages  with  drawings  made  for  me  by  Mr.  Morse,  and  I  feel  sure  that  the  identification  is 
correct.— Prof. D.  S.  Kellicott. 

tThe  single  female  is  not  sufficient  to  determine  the  Rpeeies:  there  \h  little  doubt  bat 
that  it  belongs  to  the  subgenus  Agrion,  The  color  is  bronse-black  with  yellow  markings; 
there  are  large  yellow  areas  on  the  rear  of  the  head ;  a  broad  yellow  ante-humeral  ntripe ; 
sides  of  thorax  yellow  with  a  black  line  on  the  second  lateral  i^uture*and  a  half  line  on  the 
first.  The  first  and  second  abdominal  segments  are  yellow,  each  with  a  dorsal  black  spot; 
the  third,  fourth,  fifth,  sixth  and  seventh  segments  are  black  except  narrowed  apical  yellow 
rings;  the  dorsum  of  the  eighth,  ninth  and  tenth  segments  ir  moxUy  yellow.  I  think  the 
species  is  unnamed.— Prof.  D.  8.  Kellicott. 
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20.  LibeUtda  ineeria  Hagen.     Common  in  company  with  L.  bamlis ;  ob- 

seryed  ovipositing.  The  males  of  L.  basalis  penistentlj  attack 
the  females  of  L,  ineesta  which  are  ovipositing.  The  males  of 
L.  ineesta  at  once  hasten  to  protect  the  females,  and  royal 
battles,  involving  perhaps  half  a  dozen  individuals,  are  thus  being 
constantly  waged. 

21.  Mesotheniis  simplicicollis  Say.     Common;  observed  ovipositing,  the 

males  always  fluttering  near.  One  individual  was  observed 
feeding  on  a  Ledea  viffUaXf  and  another  on  a  PamphUa, 

22.  Diplax  obiruda  Hagen.     Common. 

23.  Diplax  rubieundtda  Say.     Kare ;  one  male  taken. 

24.  Diplax  rubieundtda  assimilata  Uhler.     One  male  captured. 

25.  Diplax  vieina  ELagen.    Very  abundant ;  frequently  observed  pairing. 


A  CATALOGUE 


OF  THE 


FOSSILS  OF  INDIANA, 


Accompanied  by  a  Bibliography  of  the  Literature 

Relating  to  Them. 


BY   EDWARD   M.    KINDLF. 


\n  tlu-  present  paper  the  writer  has  endeavored  to  present  jill  of 
the  information  which  is  at  present  recorded  concerning  the  geological 
liin^e  juid  distribution  within  the  State  of  the  species  listed. 

In  such  a  list  as  the  present  one,  which  inchides  faunas  from  the 
Ordovician  to  the  Pleistocene,  it  has  not  been  possible  to  do  more 
tlian  present  tlie  results  of  the  work  of  those  who  have  occupied  them- 
selves in  this  field.  The  list  is  therefore  offered  only  as  a  provisional 
one  and  as  an  aid  to  further  stud)'.  Many  fossils  known  from  other 
States  which  are  not  here  listed,  as  well  as  new  species,  will  undoubt- 
edly he  added  in  the  future;  while  some  species  may  be  found  to 
have  been  based  on  incorrectly  determined  specimens.  But  it  is  hoped 
that  it  may  he  useful  in  aiding  other  students  to  add  to  our  present 
imperfect  knowledge  of  the  range  and  distribution  of  species  within 
the  State,  by  indicating  what  has  already  been  accomplished. 

The  writer  wishes  to  acknowledge  here  his  indebtedness  to  Prof. 
W.  S.  Blatchlev  for  access  to  the  collections  of  the  State  Museum,  to 
IVof.  II.  S.  Williams  for  valuable  suggestions,  and  to  Mr.  A.  C.  Bene- 
dict for  the  loan  of  literature. 
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'°9<i(ocrfniii  je«nilurl|rliu  Cuwdsr,  8. , . 

SpBixBD    Hill,    Monro-    " 

CoantT    (B.   P.   ■-  ■ 
WaihiDgton  Cou 


ubiDfttOD  I 

u  Hail,  a . . 


BsUktmu  imfila. 

Bpcrnii    mil.    ___ __ 

* —  CDnnty.Hiuriioii  CoBnt*. 

•      -^     -*GorTo»,16 


mamlafftuumtwiliil  (AutlnooiinuilaBBD' 


w  Millar  AOarler.ig,,. 


MalapriinumonlaoiiuiyeiuiitWeitiiun  

Cnwrordarilla  (A.  H.  Warthan). 
"BalocHum  mtaMm  m  Hoi! 

WuhiDitoD  CounlT. 
AUnen'aiH^nuHtllBrftOarlaT 

Wathinrton  Countr  IHiUarkOnrlcT). 
.BolaeniHHjiHtillimH.A  W..1S 

WMhlDiUD  Conntr  and  Edwardavilla. 
'Bnlaer'iuuplaMa-lliimiHM.lh .. 

WaablnilnD  Coavtr,  Bono. 
•AiUkWmu  imrifo"*^  Schumard .   

WMhiBfton  Coniitr. 

lcwrn»n»«(wMillar&:OurlBy. .. 

Wa^lDdon  CoonlT  tHlllar  k  OuTltji. 


nIHIir*" 


.anil  (J 
I'iMllle 


Batacriim    umdlmmlki    WhIU 


Bono  (Waoha.  ±  _ 
blenfcruui  t  biwllrfii  Haok . 
«e  DalUorinua  uradltyl. 


W»ch».  JtSpr.  . 


•HDtltaDI-Iniil  Itiamati 
bllKriau  bmekltri  W.ScS 
St.  Piul  IWasb*  kSpt). 
Millar* 


CbiwcritaM  •{Jip^nit  Millar  A  Garlcy .    . 

OarKidlMilUrAOurter). 
"OnrteervuuBmnliitSi.J 

Hvdlioii,  JenDJnM   Countr,  Ttiaa,   Clark 
CoantT  and  RipVaT  CqudIj. 
"ebliJIoenmii  6n»f/«iX.ftW.,g .     .    . 

BarriaoD  OubdIt,  OrawlbrdtvUla. 
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IJ  Mll's'lltell 


(S,Hilocn»u.«™,»„,Triio«,l5 

Oahtloeriiiu  .fatfk^iaki  M.   A  W.    (SrDbktba- 
criuus  wiichsmulhi)  8 

C«d—ltr  „  .nrnninM  Sbumsrd 

FBllsoniieOhia  (ShBnjMrdl- 
Oiri.nltr  .r^niFiiilM  LtOD, 

F-llmniicUhiolLyon). 
Cudntur  p„ii.tMi.t  Hull.  U  ..... .     ...  

Wsldrun. 
CiJo'lT  pultMltH  M  itler  A  Dyer ,  11 

WUdinnlMllkrADitr). 


•.•Mi:.:; 


Wfcldron. 
•CbB'taonnwariamf  U.  &V,  16 

Orawfardarllla. 
CMHWWHtJMHrfiiclE  Miller,  IT 

Hutovilla. 
ChafieapiBui<m>ii^r4n^l«HiiHilli>r 

OnwfaidiTUU  (Milldr). 
CMe>«^'*<H  ifHarfaalvlH  L.  ft  C.  . 

waAtnaton  Coant)',  Hmiisomgrr   Cunr 

tifAiHi.cof4villlU.r.U 


t^:ites?&... 


WiuAlD(Uin  Cnnnl 

-\««r(iiti»  iimW  M 

n«far4>Tillc  (Uillar) 

(H  TuaeriaDI  t/oni. 


(WW«iituAim«<MQUr,1ll 

^On«far4>Tillc  (Uillar]. 


H  Bnrrnrinuibsviiyi. 
,_jLlwHaiu  wptnlur  IjoD 
CrBwfDrdiiTille. 


<  AaUwKn-ii  mu'I^iracIkHXu  L.  A  G.,  lA  uid  II 

Wwbinfton  Coanty  and  CrawrordiTille. 
CktfioirrmiuiHclnu  Ilair  " 


jiHail). 

VtfJUeruM  oDMixi  Uiller,  ID 
CraotordiTilla. 


(k^perinutptiiai  Hallill 

Wild  ran  (JamaiHall). 

^^iMlSrdiTi^a^Mk  i  Wor^tn).  " 
CltPthotriitiH  Multitijif  U]r«n.. 


(\alioariiHutifaaluiK.ia - 

Waabimloa  County  (Xlltar  A  Gurlaj). 

a<lEkoeria«*(«>»diiIiwIir&e . 

iDdlau  Cr»k,  Qsu  Graw&inlirilla  (Millar  A 

8orle»).  1 

(Wl(Kn'i>u<«iMroi.ni«>  Millar  A  QnrleT - 

BBrliTilli  (Miliar  AOurlaT).                            ! 
CtH^o-^-u,  .nm.li^H',.hm  MnUt.ia 


FoesiLB  ov  Imduka. 


CbaftoKniiuir)  f-'fuinoHw  Uill.AQ 

St.  Paul  (Mlllvr  k  Uurlay). 
Ovtoor'Hu  oor&vi  Uill*r,  IS 

St.  Paol. 
DatdnerimtatKUla^M.ll i. 

WKldrod.  I 

"Drudtarrim.ut  falviicMai  Sbaukrd  (UoHocci- 

DUB  potydactrlai) 

KuhinoDd.  MxtiiODBndFrmBkllB  CDOatia* 
tSbuiv'"!' 

MoDroa  Coanty.  Hkiri 
■dntoQ  Cnontr. 

AKiMTtmu  dirloroMw  Hall.  15    . 

VMhlB^    B  CuBBtr. 

RBrrini  CoDBt;. 
'Dirltmriim  Jktu  Cuwdar  A  Lroa,  14 . . 


Ilwriion     CoBBtr,     MontRo 

CnwtoTdifHUlC.&L.). 


HBrr<BO 


ieok  AWorthen.S 

-■(i'm  CM«»d»r  A  L70Q,16.., 

MuBiKomerr  County  <CaBi<HilBr  &  Lfon). 

'JtucrniuKiiJMiHC.  Al..,  lii 

Manrii«  Ounutjr. 


iKoAoeriiuM  (urbibifiii  Shnoind.  9 
Ml  TklaTOerlBU*  (nilobntus. 

'Dldi9rri»iu  timfUji  Sbuniard 

Hftrrlion  Cauatr>  BlonmiBf  tor 
CDBDtii  Monrot    I'oun'r,  1 
(WhliSall). 
fiMHHrimaipii^rn,  I" 
..  RMl(*llla,Pntn*n 


!"«?," 


■fri"i  Sillier,  18 

>iiii|t)K.MilUrAUurle7... 


Chsrle*.. 

JMaincn'oui  nv/'iiu  .Miller  i  Uurley 

ChBrleHowB  IMillsr  Jtllurley). 

LoBilTllls,^]'.  (Miller  II  Ourley). 
i.i_. — r .J,  j|[||,f  ^  (Jurlej 


irAtiurler). 
Inlooriaw  Mfan»<«u  Millar  A  aarla;. . 
OmiImIowb  (Millar  i  Durlaf). 
■  ■      ■       •     'dltfi  lCt[c«ocr' - 


utlW«<*l(CB 

rdiTille  (Maal 


!<inMCBlc«acriDNabrad1a7i),lA 


»B«lbrd«..—  . ,. 

Maferrmn  bmlhneni  Millar  A  Oarli 

ChsriMtown  (Miller  Jt  Unrlayl. 
krfaMm'nw  niitiiKu  Millar  JCUurier 

~      -  •  OBrlajri. 

•>«  Miller  t 


ChkriMMWD  (Millar  k  QmlejU 


Repobt  of  State  Qbolooist. 


CABanxiFEKinni. 


|l:|  'y:|-^^  : 


•mala.  MilloT  *  Onrley 

ChBTle>m«o  (Millar  i  Garlor). 
l)ola(ocri«.,raiuii.Millor*IJurler.... 

LonieTfUv,  Kir.  (Miliar  A  Oarlsy). 
iMatwrnu  grimri  Millar  Jt  Ourlar 

Uoiatilla,  Er.  (Millar  t  Qarta?). 
Jhtaloerauii  uuliinuHtu  Millar  t  Uuflay 

CharlutowD  (Millar  A  Qarlar). 
jDOMlarpifiiu  Inm  Lisa 

Fall*  of  tlia  Ohio  and  Silvar  CrMk,  Clark  , 
Oonnlj  ILtod). 
JMatonviM  JhkW'Km  Millar  A  Onrlay 

CbaHaitown  (Millar  t  Qarltr).  • 

AtfalomMU  Mnnubui  Millar  A  Qnrlay . . 

Kill  of  lh«  Ohio  (Millar  A  Oarlar).  | 

DofaliwnNiiXMnAi  Lyon 

Fall!  oftba  Ohio  aod  Charleitovn. 
IhhtamituiiietlacUHltlUrrkQnrlvr 

ObartMtgwn  (Uillar  A  ODrlsy). 
JMatoBTiiw  nodoKu  Millar  &  Qartaj 

ChailMtuwD  IHiller  t  Gnrlar)- 
jTMafMTMH   ematat  rar.  aiftratia 


(Millar  i  : 


IhailMtown  lUillarAOufIar». 
-     tnM  hhhIw  UillsT  A  G  arlay . 

lul(iirn(MIUariiaarlBr). 

'  r*Ourlal 


"■tell. 

DaMttrtw 

OWlail , 

JMaMortiM  unMnuM  Millar  A 

ChkritatotrD  (Millar  A  Uuiler). 
JhlalttrSluu  ipinatui  Millar  A  QurtaT 

CSiariHlawa  (Miliar  A  (lurtar). 

nKStaTlll».  Kjr.  Millar  Jt  Oarloyi. 
"  ■  ■       •,«-«Sh..ib.  Hall  ((■.kawrinuii 


Waldroii  iJ.IIhIIi. 
*A)rvcrinni  piu'di  IIiill  lAi'tinoL-ri 

Monr.«r.,iiiity. 
*0nrvcrtnu<  HroVirnui  U.A  S.IArli 


CUrk.l^ouiilj. 

™SrPnul''Hill->r'4'lJurl8j).  ' 

Hrelmorrinnt  ii'luUit  Wni'tan.  Ar  Rpr. 

CBDl..n  an.)  K.Jirnrdirillf  iVTnfhr.  A  S 

B"n"l"'i>,.1,.,.t  ."j.v;.. 


'■■^SKs;- 


Fossils  of  Ikduna. 


|1 


*AniI»Xom><«> rnimit  Itall.ll... 

MUmiCoantT.WmldrOD  (Jtme 
»«o/wK«rii.».»lii(.(ir.,.Mill«r,17 

Hartarilla. 
■AmIwIarrrwx'nMfiUillBr.lT  . 

Hartivilla,  Waldron  (dorbr). 
•*lMhp(»n-iiiJi.om/i.Hnll,U  .. 

W«SaT(-  " — " — 


WkldroD  (Millar  A  \ifti). 


MiUar.r 

Miller  J:  Dyer. 


Harrlsnn  Cauntj. 
8tactiriiiponi  ffriindig  hi.  ft  W.|H,. 


Ari»w 


«nr™M.4W.,a... 

Hnll.8 ., 

.•riall.8 


K«T*xc>rrinnf  ri. 

Ar««M'i'i'ii>»>ii»iMnlniiH>IlaU,S 

(«Tai(irrinii*  aharaardnnui. 
rorht.oeriniii'^'-iotit,,  Mlllir,  16 

Waeliiniilnti  ('auntv. 
/bi4M»-r<>iN>»v.«l>a«l'».««'*  Millar  A  <4urla;. 

Wanlilnirlon  Tnuntr  (.Millar  i  (larlef). 
F6rhttoFrit«-  "-irrtr-i  Hnll.  Ifi 

Sparmn  Hill.lUtiiBon  (^onnlj.CriiwroTd^ 
villa  (WbitfleM). 
OaiacriHHi  fiioni.>tB«  Millar.  IB 

8t.Panl. 
OmwieocrinKi  '"nltmi  L.  &  C.  lAclinocTlaiii 
kantnrkenij!) 

aarlt  Coonly. 
fflttrrt»rr.Mri.  ffiwri."  Miller  A  Hurley 

ChurleMonn  iMiller  t  flurlaj-) . 
ailhenf>rrinti,  f»rfi'niu™"  M ,  i  (I. , 

CharleXnvn  OflllpT  .t  OurlDy). 
•ff((Ef"«ftT  ""'■"'"■'>  Hall.  11 

midron  (Jnnicallnlli. 
SfanMih-r  .,.-.'idrf,l.ftim  lliill.  11 

WatdroD. 
■  *Ohn<"leriKriilriilalii  rnr,  crt^iMiu  Hall,  11,, 

WaldrontJameillnin. 


0toto. 


_M* MsrlsrrlnBi'  < j. 

'Otmiocrimt  ilreni).irltlin  I 

^HadiioiKn  IMaak.t. 
'Oliplorrinaidperi  Meeli. . 
HadiBon. 


Indian  Craak.tiaflr  Cmnrordnrllle  (Mi 

SonintleTOtilaeriniit  Ivberviiut  L.  AC»  IT. ,. 

CrawrDnlBTille. 
'miutocriiiDi  cnrrif  Shamard,  15 

WuhinitoQ  County  ■ 
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Fossils  ot  Ihdiaha. 


RfpLyConntr   Miller). 
ifoI^Oa  «:Hufu.  Millar,  IT    . . . 

JaTanoD  County. 
BatMmMn  Waivlrrt  UllUr.  17. . . 


'^'"^'^"ti^: 


HkdiiDD  (Millti  k  Ourlay). 
irefaswIiiankmifHi  Uillar,  IT. . . 

JsffanoD  OouDtf . 
BeUeftiUi  nbntvndf  Siill«r., . . 

flipIarCoaDtr(Hill«). 
HbWlilH  ImmiJu^  Millar 

Ei>layCai>Dlr<Mill*rV 


_  Owi<HlMdni|ilerConDl7(H<lJ«r). 

fiblMwtikimlriBuniHUlar 

Biplay  CoBBtr  (Millar). 

„   Kfplay  ConnlT  [MillalT. 

ff»lilriHlit«  «vW>  Millar,  IT      . 

Ja^noD  CoDDtr. 
Bnmoenniitvoii/datltiliu.. 

M  Dcudrwirinaa  polrdBoUlna. 
Btdniimaerinut  aniit»cr>I.  A  W.,S 

(ZaurrinBi  umlicr)  Uarrlvoa  CoudU. 
DMmDinn-tHw  mn-ioiHitw  HoChainar 

(ZMcrlDDi  nmcroipinna)  Ri)*h  Craak  (Mv- 
CheiD*r J . 
fikPlibprHiM  iHiiu  W.AS - 

St.Paal  (Wwhi.AEpr.). 
UttwimRw  dark'ntu  ailfer  A  Gorlaj 

Cl*rk  Coaalr  (Miller  A  Qarlay).     ■ 
*IdHk,aa^ta  .impU^  H»n 

WaldroB. 
/(MnHKriMt  (fHrKMaJw  Miller  A  Gnrler 

fiUrh  CouDiT  (Miller  ^  Sutter). 

/ak£aeniH(ii!&iiveJaruH>ll,n 

^Waldroii  {Jmrnm  Roil). 

AUJbnKTMIUDWMMir)  11*11 

WaldrontJ.Hall}. 
MioerMHUiianoBmV.AS 

BtPsnl  IWMtai.  A  Bpr.). 
UiMrMwnW<un*Ueak  AWortheD  .. 

Heterncrinna  tabcriueua  (W.  S.  T.  Coriiettl. 
Ui<»ri»w,rmTirv.<.,W.iS. 

6t.pBsUHMb(.ASi;r.). 
iiHiHH>>on*a«JPiFiKla'*'  H.AU.  

Bt.  Paul  (Millar  t  Uarlerl. 

£«i»erHwenm«  Miller  A  Qnrley 

LoaiaTilla,  Rr.  (MKIer  &  Gnrley). 

■£eBait<Mr>fiiMninJJ»Hii!l,ll 

WBldron  (Jkue*  Hall>. 
—  -'--■ earriMeali 


,<»?! 


Cra«f)»rd(TilIa,  Wuhincton  Counlr,  tialeiu 

KKdHarriHin  Cnuntiai  (C.  A.  Whil«). 
-    -'■sorH.'M.AW.  " 


'M>B«*a>eorH.M.AW..I«  

CnwIbrdaTJJle  (Maak  *  Wortban). 


i  I 
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'LieUiuKriiiiiflorriUhn 

Kiplay  Oonntr. 
£i(AniO(n-iiiil(ii<i»Brfaii>'U[ll«T 

Ven»illBi  (T)  (Miller). 
Iioibniacriiiiif  iwbamifadH  Millar.  

Blpl«r  CoDDt},  tkrea  mUai  aouth  oFOi 
Olillar). 
LtnoenniH  ikpIum  Hull,  11  (Rhadocrinni 


'MaeriHljihcHiiu  fateiatu  Hail,  tl 
W>ldniii  (Jama*  Hall). 

6L  ^al  (Miliar  t  Oarlar). 
•-— — ^' — ■— •     mrrki     lion    (Arl 


I  SJ.-e: 


2-  ?i 


IIUDa.cUrkCDaDtT. 

Waldron  (Jiidiiu  Hftlt) 
Jla>rMWiaariRii>  MrinfM  £ 
WiJdnia. 


WkldroD  iJameiHail). 
rnriiieriBtii  avruihii  UiUs! 
8t.Pknl. 


17. 


„,  Mr/sW  Hall  (OlypluiTii 

Waldron  (JamM  Hall). 
UarinBrinvn  aranvlom  Umtrill  . 

St.  Paul, 
•jrarfsnri'nu  o^onVm  H&Il      

WaldruD  aaa  Clark  OaDntf. 


-xf.  L7o« 


ClKk  Oouutr  ai 


bvfMoor»H.  uwiww  Miller 
lAIBinlllg.Kr.  (Miller  &  I 

JfcoiftoWMim  A'imtoHw ii-n  M 
Olark  Oountr  (Htller  A  <I 

tireittocri«iii  lsnam\  (Lyon 
Tails  "ftlia  Ohio  iLion 


-  JllllerAGurleir 

r  (Millar  iOnriaj'). 

■.Hn)ialDcri»>>i  riidiMH*  L.  A  C . 

Clark  Ciiuat)',  Palli  of  the  Ohio. 
M'tgittacntKu  •pinonlw  Lyon 


"^?: 


Panl. 


CHli 


iiW: 


CUaa,01aKkCoiiiitriWaldrDii(JaDieaHall). 
J6*i«™.««N-.iW"W.*B.. 

Bl.  Paal  (Waehi. k  Spr.). 
JMeertniH  DnrfH  W.  k  8. 

Bt-PaolTWao-       ■  ^ 
ilel<HHtn  fadiai 


i^ri:: 


Barriio 

Imri" 


.Caati 


:>  Lyoo  (OllTaoitoa  a 


.|-.|. 


Fall!  of  tha  Ohio. 


FOBSILB  OF  InDUHA. 


V»ll«ofthBOfaio! 


II  M.  A  a 


*0U. 


iMoiiTilla,  Kr.  (Hitler  t  flnrliv). 

'^-Tponu  eTbiuw  H.  *  W 

kwreDM  CoantT. 

■(Kwmwnu  nsUtull.  AW.,B 

Barriion  Oounty  Mid  UrHDcastl*. 
OlnoaitH  uawkbiru  X^on 

■H  NBBlMwriDni  ■nBaUrli. 
Olwaintei  Hnunitt  Tnioat 

*M  Ifnalaoerinaa  Ti 


Ollaen 


I,  Hkiriaon   OonntTi  Heak  i 
siKQiifluu  Millar,  ie  


J^KwfpfdiTille 


tawfnrdiTlll*  (Mlll*r  i  Uarlsr). 
inrct<Mnaiu»i>0(rJJ>ailJ,B 

H>m-an  Oonatr. 
/'aJ™:«.lrrwo«/o^/ioiH™ri.  Miller. . . 

Cr>nforJirillal.Mill<irl. 
Pal^n,Ur  .).r--i„.,i  M.A  D 

Palt'lM>--'^vh:fl  M.A'l 

M«.lif.-n  I  Miller  \-(;drlB»i. 


Uiir 


y,  llii 


r;nUn.Mnnr 


'PfMlnmhri  coHuultut  Hall.  12  and  U 

OwaBCountT.MuaUniiiarrCoDiitr.BiirriBan 
CounUr,  WMhinfliin  Oounty,  OraeDUUtle, 
Smwd  Hill,  BloomiDiton,  JackiiiD  Co. 

Pattnaitn^'ihnw  Sot. H , 

_  Hairiion  Coonty.  __ 

'PcitlrtmiUttodaniV»Vrt.tf!e.S»BdW 

BMl«viIt«,  Pntnftm  CoDoLr,  IlairiloD  Conn- 

8r,  OvBn    CoDDtf,  Clftr  Cnnntf.  Oraaga  ' 
onntr,  Dnboia,  Craw/ord.T 

PeBlr«iiiU(irn)nwiior>  Sbunikrd.  —     

HeTioottoerinna  CTOiTanori. 

•PtnlnmilalunwhanH.KaU,i2 

HonrM  Count]'.  OrasDautUiSpornii  Hil1<  . 
BIsomiBetoD,  WBthlnctDD  Couilr  »ftd  ' 
HarHwD  County  <  Rail) . 

2S— GeoL. 


Ill 


llMiiltsi 
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I     PiLO-      ':  DitTIlK 


Wuhiiif  ton  CaaoU. 
'Ptmtnmiirm  abtita  LjOD,  8, ,. 

0>«n  CflDDly,  ClBj   Coantji  HontaamBty  i 
OoBDtTi  Harrleon  Cuantr- 
PmnmUa  nbliiiMaiia.S ' 


PttlnmiUt  ptramiditlw  Hull,  B 

HarrUon  uDant]'. 

OrUo  CdhdE/,  Raaldllle.  Patsam  Counlr, 
UonlciBigrr  Countj,  Hanlton  CountXi 
DovD  Hill.  PnntOTiCtmotr. 

HarrfaDD  Oonntr.  i 

f>«MnwilM  rM>u»riliiTrao>t. I 

■H  TrodttodTiiiui  rsinwardti. 


.f.r».u,-,fc«.M.&W.,> 


u  C^uDly  and  Oranf*  Cuunir- 

.  .unm^iricKf, a»n.»    

D  OouBtir  ■°1  Oraoce  CounU'. 


.-_.„.0.. 

Piiotriimi  kicrii'a  MilUr  k  Hurlty 
U.  Paul  (Millar  AQarlay). 

FitoariaMi  tnrdifiimUet 

Harlan,  Waboih  CoaDty. 

1'Ij.^^u.  ,-..mp«n»m\l«t.n..    .       . 


UarrlionCountv. 

''PiMinHnnii  halli  SiiamKi 

^„Hirri»iniCountj. 


H.A  W..I«an<lII. 
1w™m.*w,.ib 


j:\ 


Pla^priiHU 

m^M  SoiimU,  SraanoMti' 


„  jtoii-aa  Cnsnlr.  Waahiaitoa  Countr. 
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Cnirfordfrllls. 
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'i  il 


liii 


[il 


ii»W.AS.,ie.... 

iu>Hi!lBr,I6 


J»al^Hiii»  bn^icU  HUler,  IS 

HMriton  Conntr.  „ 

SkedtBriitui  iLvrioermf)  bijmhi  Hall.. . 


Hiurlton  Oonnty. 
S»ii«crHui.b«u>(lHliHUUr,1S. 

■AifmvrwivtxIknMviHiUjJl 

Utlek.  ClarV  Couatj,  WaldroD  (Jm.  1Ii>1 
ftiwooriBH.  a^-rhsi  Miller.  IT 

nacmtur  C.mntT. 
AicrwrUw.  h:<-^nrdi  Miller.  18    

Wic^w.*™-.  «mAr"«.  M.4Q... 

St-Pnol  (Miliar  4  UnrUy). 
*.>V.,_p)iio,-ri«...  n-flwn'«  Hill,  8 

CmiirnnliTllle  and  HarrifaD  Coanty. 
S'-vhiorriT.-  .(ri-.,.u.M.*0 

VuhineUin  Oountr  (Milier  ft  Borloy). 
.S'mpiriicriNN.  MIh,  Miller,  M. 

Bono. 
.VranAiDrririH-  'inii'irNd'i  Miller,  III. 


I'rin.fofJfi'illfl  iMeek  k  Worthsn). 
Hkrrijor.  Cr.unl 


:;[:i: 


'S»*t)>rd>Till*  (Meek  &  Wgrtben). 
"      '    wifwjuinlHttiUer.in. 


XiiUfHaU .  ... 
i[M«ek&  Wortben). 

rjnw  (ilxDHi  Whila,  10 

L>wr«DM  CauDt^,  Orftwrordsvill 


„ ,.  aarUai  W ,  .. 

fi«wf0T4i*rila  [D.  A.  Whits] 

■-^S.1i7.""""""" 

.,  ..IN*  amoU«H  Killer, 
rtbrdlvllla. 


AoeUiHirM** 


u  Uiller 


tntr  (Miller  Ji(iarler). 


Fossils  of  Indiana. 


CraitrDrdiHIJc. 
ScanhiMriHUiwrnMi..  Millar!.. 

CraHforditille. 
Sm^iotrin— urarmtniH  Uitler. 


Atni 


..jcfordivllleCHkin 

dbwJUagrnu  khcw  Uall 

^mirfoidiTill*,  Hurii 

iioormnt  vtxhtmMAi 

H  OnphioeriBiu  wubamathi. 


iBnton,  WuhioBloB  Canntr 


^fMi.. . 

Uebmand  (M*a' ' 


■**s 


Wmldnm  i 
HkdiiDn. 


V  etttnanttu  HiLlar,  IT.-  -  - 

iin'wnir;.r».'.nall,ll.. 
rniDM  tliilll. 

i*«««f(fiMiller,IT.... 


HtdiMp. 

Owood  and  M  n'l  i ' -n  !  M  il  [er) . 
Sttreoerini  in^i-oii  ::■■'  H.  Hi 


ClIBOXlFIBODS. 


:  £5,1 


SmoeriHV ,.' n-ml/'-u^  Hi 

HirrtMU  CuaDty. 
^mAaliocrMU  dmiatiu.  0. . 

HMTifon  OoaDtr. 

Eoeklbtd  iJsmu  B<iin. 
ambalioeriiHur  robiahuSl 

HuTiMtn  OounW. 
*St^alkoarinia  nrsUoci  Hall,  S. 
„    Harrifon  Coi    " 


j>.»a(y.».(*rM.*W.,B j    . 

CatUlMrlnua  tfuhiinathi.  I 


^a^] 


Harrinn  Coanlr. 
Uanwnnnui  nontioBnit  Shumu'd. 
Harnaon  CoQat|~ 


(DlebD 


iXlatSL ,, 

^.jbMriiiDi  MilobaUi)  Hairiion  Count]'  !| 
and  Crawford  ConnlT. 


jraiafnrdnitlntuM.liQ 

_  CrtwrordiTJIle  (filler  t  Qatitf). 


(FarbaioiiriDiu  mi«ki)  HariUon  CoudIt. 
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s_-l_         |-         _  Ij ,w^ 


Ccmwfordn- 


fmllplh- 


'TaaiaeriKiu    pamilonu    Ball    (ForbMOOTinna 

nmnlofa*.  S  

HBtrlien  CoaaU.  _    , 

liaiotrUuM  mlmmardanu  Ball  (ForbaioorliiBS 

■fanmBrd*tia*),B 

Harriton  Conn^.  _ 
Taxiaariiiwi  lAnmnrdl  Hall.  i... 


itMTifoa  CouDtr. 

bfiaeriaiu  wwulo  Uill.. 

OnvfordiTlllg  (Uiller  i  qpr»T)- 


luin 


Uillarkaari».. 
Uiller  i  Qarlr-' 
uMiUar.ie.. 


,.J|„..lv, 


Cinton. 
Jn^iocrinut  tphnd*nt  K.kQ^.     ■-■■■ 

Onwlbrdirllle  (Miller  &  OiirlBy). 
THwtlocpMUf  o^linuoftH  Roemtr  (P< 
obUquntna) 

SiMrfsn  Hill,  Manrc 


Pentrsmitei 

id  l[iirriiDO  OnonV 
Warlhtn  (Ptntra-  , 


tR.P.Whitfialdl., 

WDudmanD.U 

VuhinttOD  ConntT. 


Harriioo  ComBtr. 

\vaHoennw  niliduh 
LuiMrilla. 


mrd  (PeDtramltoa 

r   Sbnmard    (Pentrsmiteii 

I  UilUr  A  Oarlay.  Ifl  

irrfli   Trooil  (Psntramilea 


■l-t 


-1  (.OlyBtoorlBOi  bwrl)... 
ger  Haak  A  WDrthan,  B. . . 


Mw^V  Martin  CiiaBITJMilier  A  Ourlayl . 
ZtacrittH  dorrrrntit  M.&U 

Dnrsr  Hill  [Millar  A  OurlsT). 
ZmcTintu  Jubiat  Hillsr.U. 


mHrdialoDvcQDiupncrDipfaai. 


liairiion  Conn^. 


liaui  MeChatnw. . . 
.jriniu  nncroiptani 
••Hall.S   . 


FoBULS  or  Insuna. 


WBldroD  UiBM  HiiljV 
Speiaea  tlill  aod  LanuTille. 
MOLLl'SCOtDEA. 

Arckimnlt'  •in'iicn  (Bthridacl... . 
*Ar^imairi  Ifuu  Ball,  It  Ulil  8 


InkiWa  .ii^».  Ball, 
CrawlordiYilla.  Uarriu 


s-s, 


inston  Cuont)'. 

'ArAimed-„iu«aom,»,iiH»i\.6 
,    Barrioun  CouDtf . 
AnkimnUi  laonlunii  Sail,  S  . . 
Harriion  Count)'.  OraOfe  Tuiii 
loiton  ConntT. 
AMinna  ■ufiifulflBUIiDn 
RiobmoDd  (JanM). 

A«aln«a  awlkJgfBe  Bill 

Ci>aa«n*itla  (JaoMK 


a  Ulrlcfa 


.M  Biuaapora  lunaM.  Romiimt 
Bvieogpra  imuta  RoBilDtgr  <  Bupoap 

_Dlridi 

Fall!  of  the  Ohio  [Otrkhi. 
CaBDsonirwreinniMBall.n 

WatdrvD. 
Cal^ora  r  diiKrta  a%ll,ll 

WaMnin. 
CoUoiion,  rl^antula  Otil.U   ..  .. 

OMODd  lOlriah),  WaHron. 
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CAEtBOMfEROUB. 


S  if';  i  "Sis 
I  l|.|'  .  -Ill 


wVldron  iJiui.Hiilll. 
COIIwDra  >iiiffi.'nru  Hkll,  11 

W.ldronUM.H»ll). 
Orawiopura  rxgrUMt  Hkll,  11 

W«ldron. 
Otram«pora  eoit/lttmi  RiM.n 

Wkldran. 
Oeragiopara  f  ILiubannllk!  eijriaiuln  II.  II    . 


WBldro-. 
draiiKHHira  MitmUi  Hi 
Wkldroa. 

urn  (/'al-cABr 


WiMron, 
Opumiara  foripn™  Hull,  11, , , , 

VkldroD. 

-"    ■       ora/rxniiiua  Bftll 

oJ.B«i>v«(Poj™t«). 


VkUi  of  tha  Ohio  (Hall). 

^MMwin  tuloriimn  PrDSt.,S 

Burlion  Couotf  knd  WMblndnn  CoaQtr. 

<i«t>iiuiii<-I<!|ti>ni>  Fran'    ° 
WaibinrtdD  Connl 

"'8^"ir«n'lIuI™P.WhitB«ld).' 


Vfin>>(j«  ProBt.,S, . . 


Uitrrrt'in  Conntir,  Bdwftrit*iiia'iiii'd'Wub- 
Ington  Oouaty. 
Ci>(miiHiiJ»v*rrI>n9iPraat.,  IS  . 


HHTlfDn  Conntr  >nd  Honroe  Countr- 
GbMhianlnhrmlaniii  Proot.,S. ,  , 

ButUod  OountT. 
*{«t!^lttim  woittiuii  ProiiU8 

Huii»n  Caontr  >nd  Nearoo  OoukCt. 
'OJMtaporo  AifiBrata  Prniit.. 

liHMville. 


- ^,..A  oent^nUi-Ut  Uftl] ^,,,,  - 

fall!  or  iba  Ofaio  (H^I). 


Etiitar-iiui'i  I  I'lil-aiuclia)  utuiuila  B 

W»Arnn. 
EraMnopvra  araniiii  M.  A  W„  8. . . . 

Uurlian  OoDiitr. 


FosstiB  OF  IxiaxsA. 


rimmtillm  vom  nui,  u 

WaldroB  (JamiK  Hkll). 
ia>HKffii<nikvuB*II.U 

w  Locolipon  AinbiniB. 
/'■H.tollak/ilHriataHai.ll      

f^itcMeKa  M^reo  Dliieh 

FbU*  afOiu  Ohia  <A.  B.  Clrieh). 
fVioMrfta  invHTU  Dlrieh., 

FklU  of  iha  Ohio  (A-  B.  Ulrieli^. 
FoHmMi,  biimtriadaBM 

KalUof  tbeOhiolHam. 


mlciffll 


WaldroD. 
Ffvl'tla  eo»ftr1ipBT<t  H(ll 

pBlliDri£aOhi(i(Balll 
FimalrUa  iUemilrypa)  cr'*- 

VBllioflbaOhiDmi 
FtiultUa  (i>aln>i>ra)  »l 

■w  Pdlypan  snitalla— . 
>'nH«t«Ua  nllrain  Hall 

Fall*  oltba  Ohio  (Hall). 
fflHMtUa  ninv'imc«arr>  ilall 

FaltaoftbaObia  Itlall). 
■AMKfOo  iMKata  H«k. . . 
_   KdwantcTill*. 
fnwtfUailtpnwi  Hull 

FaUiof  AaOhio(HnlL1. 

FaDioTlbsDI 


il.,.n 


Sparmo  Hill  (B.  P.  WhitHeldl. 
FnaUlla  imumpta  B11.U  

FaUs  of  tha  Ohio  (Hall). 
FtHttttUa  (/■advoro)  (arrulrtoln  Uall  ,. 

•«  Polfoara  laaritlriata. 
FmaUrlla  iPolnmra)  lafrinixinla  Hall  , . 

■Kpoliporalaavinodata. 
AuateKa  (a(u'>'Hrl>"vi  Bull  .- 

FaIUarthaObfD<H>1l). 
fM«ts»a  foaiiJala  Uail 

faUaorthaObialllBll). 
•ftm«rffai«.™/wo™H«ll.ll 

WabasECoDiitT  nod  Waldron  (Jaua 
FtnattOa  pBuUiftTnV\nch 

Falteoftba  Ohio  U.  K.lllricb). 
rplera  HaU  ■ . 


F»IMori£aOhii>(Ilall}. 


Report  of  State  Giolooist. 


y,mmlrlln p'rmnrgi.nia  Hall 
■•rKlItofthflOhiolflall). 
F«,atcHa  i,mn«U  Ball.  11 

Fait* ortb^  Ohio. 
fViiMtrJ'a  rfxiwo  Prwit. , . 

•MlItiiirtn'papliuQoia, 

.'•Mfn/tapiW^aHall,]!.. 
„    Waldran. 


X.  B,  nrit^li),' 

I^dreti  Uanw  Half], 

AiMWlfai  k«JH-''m  Ulrioh 

VUlfDf  tht  Oklo  (4.  E.  nr1<-h.. 
"- — "«a  «m>fY>iin<f<i  Uall 
laorUwOhiotHalli 


FosBiu  OF  Insiaka. 


k)W^dr'>D(RomiD«ar) 


,.  y!'£d7o"'jTm™aVii).^' 


Fill!  or  ibii  Ohio 'Ulrkh)." 
Vrodictvn  runini/irt  Hall 

OrawfonliTille. 
■rlAaparii  rko 


SlLU- 

DethU- 

5 

■? 

° 

> 

1   s 

^ 

■\t. 

7i      - 

F.    ?  = 

t§l? 


W»l<lTaii(J*iiieaHftlll. 
PalnHj,ar„  maai.,ta  Hall.  II 

Wkldron  sod  Wsbaxh  County 
PatrKkara  nffHtn  Hall,  II. 

WaldroD  UaniBa  HalH. 

M'sldrun  (Jamea  Hatli. 

Palininrn  mlTCvlnln   I>T<»lC 

Sperten  UilllH.  i;.  Whitfleldi 


Phraelofion,  n 


"Hall. 


Whitlleld,  IS  . . 
11  Hall,  16 


Falls  of  Uia  Ohi 

"FaliToTllrBOhio!" 
Pkaniopon  m<itl!fi-la  1 1 

HaDOVBr(Foer>te). 
Phragimdirtjin  fiiUlii/fi 

CrawfnnliTills. 
PhraQmo^iftut  ii 

CrawfoTdivills. 
Pimgauidirtiia pMiUHormit.'K  .   .  . 

CrasfanTivlTla. 
PhWB'Vtmtia  ilav'ni  V/bHt.t  Cnli.in 

Cr«wlorii»Tilie(Whiifl8ldl",*' 

Pitmrwa  elimlnta  Hall 

F^laortbcUhioaiall). 

Piltolrnia  •l^ntia.lnt.i  Hall  

■    ^allaortheObi 


nrfaalu  Hnl 
Faliior'theOhiu.  ' 


iFrnnlMa    (/>u(vi>»r, 


/-olHiora  Wn,. _ _ 

SUIiortheObiiXIJIrich). 

Pttynoratrbipura  fir.  minima 

{Pulgpufo)  ft.i/r..ro  lar. 

Fall!  of  the  Ohio  iHkII). 
Peiypont  aiUftlulil  Ilnll  (fern 

F3i«of'lhoOiliu(Uirieh): 
Poinwni  kalliana  Prout,  S,     . 

Harrilnn  Cuunlr- 
Po<M»r«  liiTHtrmlH  Hill  (f'l 


ma  Hall.   {Feirii't. 
{Potypor. 


Falla  of  tha  Ohio  (Jaman  Hall). 
Pvlfppn /<.«<»Waf..  ilalllf'mcatcltu (Polvpur..) 

Fall™  the  Ohio  (UiriehV. 

•Polraoro  rtrnfln^fn  White 

Snbois  County. 
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_i_  ._i],_ 


a  nlmaririHata  Uttk 

I*  Connty. 

.  KbmyMni  Hall  IFwamUOa  (P.)  nh- 


Falla  o(  the  Ohio  (Uiriohi; 
PatKpara  madr«>.mlant  BM  (J 

pSMrof  Vh"  6hiS"i3ilii:'  ■ ' 


3 ;  -5^1=1151- 


PtUmiietvn  fiJtiforviU  Nioh..  12. . . 
„..Hitrl.Qn  County. 


Bkin. 


■1  Hall. . 


HaDOTBr  (Fagrnte). 
■HuwuUa  fJruant  Bull 

Wiibuh  County  snd  Wftldron  (Jan 
i*!«itantHirn  KwIiTrt/'ormM  H4II 

Fktb  of  tha  Ohio  (Hull). 
Astartporo  •■fceoHWH  Bdl 

FafliorthaOhio. 
SmieBtttHium  lnfraBOnn  Ulriah 

FalI*grtb«0)iiD(A.B.DlTiiih). 

FallBflVtha  Oh^"  a"e.  Ulriijh}',    ' 

Semttatetaiun  rhomioidtuM  PronI 

Fklli  of  the  Ohiu  (Pront^ 


Fall!  Dt  the  Ohio  (Pronl). 
SHrttpora  corioi.arii.Ufk.a 

HuritDD  TouDlr. 
SHUBpara  tfilhrlt  (Meek)  Ulri' ' 

Fnlli  of  thg  Ohio. 
AMMpAra  orbipnra  Hall.  11  . 

Waldron  iflall). 
Stiakvpora  opalliiara  Hall 

Falliof  chaOblo. 
anaieporn  •rtrali  MMk. » 

Atclgpara  timUU  Hall,  II, 

Vrildmn  (,Ian<«  HallV 

.Vr/MWDi-n  fri,.i>mla  Hall 

Fnlla  of  LbB  Ohio  iHalli. 


Uadi« 


■  rro.,.fnMjain. 
I  i*>.;)««i  Hall  . 


::i:!:: 


Tbrau«Luut  i: 
Harrison  Co 

WaldcuD  iJan 


inaaiutMiaA.Whiis) 


FoBsiu  OP  hntuxA. 


=  -^  :=:  S    c<£  =v  ■— 


i\i  ii^l 


jVawnAfl   awuJqta  I  I^wmalVfiTa  llVmaliUa^ 


hlIiatU*6fai'o(ilaili! 


FalUsf  tfa«Ohii>iHall>. 


VmlSium  (JuB«  H«ll>. 
JV«M«BjBn  ««l.ia,Ball.  II 

WklboB  and  i*  ibtUt  • 


n-cfltalopom  I 
ClmikCoinUr. 


Halt,!! 


mH«I1) 

.— - — ...B  attmlwm  H«ll. 
WaldroB  tJanta  Oall). 
al ciaiiMinfrra  ( Ortikfifrtrd)  rr^afaru  Halt. 
Falliof  UieOhlo(Hall). 

JVi-"r.  .  ,  .11  ,■■ 


Waldron. 

Waldron  (J ■mm  Itall). 
TrtwtnUrpora  nrktt/itUi  U I  rich 
Wmldnw  (Ulriphl. 

PaMi  of  tl»  Oblo  (^Hnll). 

""wKofThaOhVu.B.UlHilii. 

Vnwtrmfiuritaia  Ball  ^RHtntcJIn  (f>i| 

Falliof't^abbia'iH^UJr" 

"■■awn  r«(rMu  Dlrlch ... 

Fanaor  lli»  DhloU.B.UIrtcht. 


^»n«  or  tho  Ohio  (Hall). 

n>k»>»».'«  '/»««i.;  Wtaitr.    


•M  PhfiioapoDEiBdaaiiini. 

tBRACHIOPODA. 

Amtotftitt  umhonata  CoDTftdi  11 . 
SbBlbV  County. 

tTha  anUior  ncrats  that  ha  hu  baan  nnabla  tn  adapt  la  the  prsmntlinttha 
tarearthBflra>hi'ap<HJaatailbrMr.S<)huohortinBuU.g7IJ.S.O,B.,aw[B(  to  ths  n 
work  after  the  prcigat  caper  wai  in  the  bandi  of  the  printer. 
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AarriMd^aii.tc 

WuliiDctoD  Caodlv  IHkll  k  Clark). 

'AawrUhir><Li«Bt.U,\3 

UrMUiiutli,  WiuhlnptDn   CsBnIy,  1 
tn^ooi  UarriMiD  and  HonriMi  Cauo 


Mlamcl'oiiiL'Bteillf.S.  . 


HaniasD  Caani 
>TW*  CouDtr. 

H*rrf«an  CounUP. 


,  Crftwrordrv 
B»II,B  .    .  . 


*Aarrifj>iri/TaiiinS%lca. 

tll!».  rinrk  Cunaijr  andChirtailDiiii. 

Ilrisani'iiillfl.    Ilirrlion    County,    ReeLtTille 

•^till,r."»-../.ii7iMH»ll.ia,'. 

VBuderliiirah  Cpugly.  HarriaoB  Cnantr, 
Uraiig*  Cagnly.Owen  Ceunty,  MonlROm- 
aTT  rcmn  If.  CIiit  ConnU  (C.  A.  Wbittl. 
*i(tlypulrMu/»d  Hall  t  TmhnUula  Irimadtn)  .12.  . 
wrMBoaitlc, Spemn  Bill,  Monroe  Oauntj,  : 
UarriHin  Cminlr,  WMliinctoD  Connly, 
BteonitDcton  (Ball). 

Ath^tiit»t.,a^\.n 

yklli  if  tha  Ohio.    CbarlMtOHD  1.a«,  ^KfI- 

tiwothi. 

'Jlrnit  muKTB  Sohlotboim 

Fklli  of  Iha  Obin,  C'harleitawn,  Clarh 
Cvnnt;;  INalliarolh). 

'^T?\i!lnVu'<iutviiiU. 

illrnin  rllipiuiita  KatUaratb 

Vain  of  tha  OblotHattlaratb).  i 

Alripa  marBinilit  IMavD 

^LDDiar  JFoanlS.       ,  .       .       „ 

"l?Kno?er'(Vo"r't"'. ""     "  ""  "     ''*'"^' 

•Ji™iHiKti™("r»Lirn..ll      

Bcnry  OonntT,  Uticra,  Clntk  CmiatT.  Midi- 
MD,  Filla  of  tbe  Ohio,  Wabaib  Coonty, 
CharlaiUiWD.  Carroll  County.  Waliiron 
(UbII). 

AliyBit  Inlanorruanla  FocrBtB... 

Wploy  County  IFcumW). 
Mnpa  niiculorlt  var.  tiaaorrmu  NitUsroth 
Olark  Caiinty  (Notllerolb). 

■Oaiunwlkorin  •nWruoaa  Mask  A  WorthSD 

nirtUoti  County  and  CrawforH.TilU. 

(■-Bmar«.„i"i'^rkfiruH»[\ 

('n;.>i.Vt,.,iylH*!li  Clark). 

'^"TalTsT/the'o'hioTHall  4  Clark)'. 


Fossils  of  Iitduna. 
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X 

,-..slK'^;:r?!^::S-"".™'^-,": 

Fall!  of  tb>  ObiD  (MnrwoDd  A  I'raltsTil. 

'" 

,<!..„ 

„, 

Clark  Cnunly,  CnwrordiTilte.  Waibinglan 
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,.."'\-%Sm-'"»: 

.■.^^tsr.?*p..„ 

•cjK;2ij.«....B.n.ii 
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. ..  1  i 

,,, « 

P*11l  of  lb<  Ohio.  Utic-i  aiKl  OUrk  CoQptj 

(wX'"»iSJ.!ii.ii    

WublB>ti>nCoi>ot;>ill>l]*CI>rk>.                      1. 

tv^:'Saiii';ii*»h,„. i, 

Watioa  Ittatirarolh).                                                    |. 
O-SJnDm^iiMmar.W      -|.,,, 

rufjorthoObio.                                                          ,| 
'r,;mi„l,..li.,                                .■     ,.,.. 

Ri,'h,nc.n.l.n'I  V..r...iUc.(M.*F.). 
rrvaioM"''''.!..  Whitpiin>l:il.  Jnlin.n 

V»rii.|IHnn    „a.|  .Siillii.in  <-<><>iiti«   (C.  A. 

^'"Br.'.okvill,..Wiil.ri.' 

"" 

„„! , 
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;■; ' 

j,,.. 

1 

........    . 
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Rbpobt  of  State  Gbolooist. 


BlLU-        DlTOM- 


I      1     I 


a  U««k  &  HaydoD  (U.ctmiqi),  8 


BarriiOD  Coonlr. 
Ihrbfu  TvaiBota  Hall  k  Cluka  . 

N*wI^ri4enca(HKll). 
D'ltkwTu  aaitUirala  Coat 

Mr  Octbii  RcutilirsU. 
'Duciaa  ampla  Hill 

Cbarlaitown. 
'Aiiania  Miir«ni  Shomard.lS.. . 


Uluk  Caaalr  (Kattlaroth). 

•IH^jmaaramlUVta 

,  WmtioiiuilChtrleatniiii(14eUl<n>lli). 


A^MftriAerriiciii/iHn'i  Hiili(RcliiftTeraeailiiiiiH) 

Hirriwin  Coaoty.  BloamiiictoD  and  Spcmn 
IIllUHkin,  tinmncuUe. 
'Bmmttr:ari-r«lUH.S 

Ukrrinon.MDiHeomariraiidOranMCanntieii. 
Ikmipr»<iiu>  er»u..  H«ek  A  Hardao  ,13 

Hc  Darliya  vrawa. 
Hrmiprvnila  rrrnilriaKiin  PhUllpi 

■n  Straptorhrnchai  craniitKatam. 
lltmipranUrt  mSlrnia  CoDt 

MvStraiitorhrnchulaDbleiitnni. 

'    'n  de  Vorneuil 


K  StraplortiTDp 


"SMtt'cuS'iiljr 

"Ltiarktmekw  OHnifrtcoidiloiii  VaDUiami  B 

UanitoD    County,  K«w    Albany,  Janniagi 
County,  Si-otl  Coanty  (Wbltfleld)  (Nettle- 

"Lrvfnnaifrioii  BnwerbyT  (Foertle) 

itipley  Coanty,    Madiion,  KUbmond,   alo. 
(CorDatt). 
Lr^latKalraan^rrnnlinf  Wab1anbaTI,8 

HadlioD. 
LrplafHn  tmamnrrimlU  var.  ■■tteanlvla  Fuentc  .      i  ■ 

Hanorei  iF»enlc). 
£iiwni/ii  tr-iir/nnlirill'-unn  Clarler ■ 

CmrfordiTilla  (Qurlay). 
£ui»)n  ai'Uwm  Hall,  II 

WaldTon. 
LiwaiilaiiHliam'H'iii'U.&Q 

CnwIbrdivilJa  (Miller^  Oarlay). 

*/,i'ii0iiia  nMhriiir"  VanuiBm  

.  /aiiolnw  County  "d  few  Albany. 
Itanh  n&ivlulHfurii  M.  Jt  W . 

Clark  ConntT. 

Li'iHafa  fn'nii(n'<u'<>  Nottlemlb  

,  Fiill*  of  tba  or     •■ 

^™Vy.  "■"*""""' 

'"^emilta*  and'  Ripiiy  Connty  (MHiir)V " 


1^    .3 


'  n- 


FoBBiLB  or  Indiana. 


Uttluaa  rtrial«t«l0la  Col .  13 . 

Vi«o  C  unly. 
'UtrUtMa  iHrtinti  Hall  . 


ItiTvttUn  rediVorta  H*1I,I1 
Wndron 

lf--Uiriln  nmh-imtor  BUliDM    

HaBOTarlFaanlet. 

°Jfiu->iK(.'-i  miinilHita  CDnnd..     .  

TJlls. Clark  ConntT  and  Fallt  of  the  Ohio 
■  "UllBrethl. 

iwrno  aiiinn  Ball.lt 

Waldron  (Janae  Qftll)  (SetUarnth). 

—MnnailMnHBll.l  

^■Idrooand  Wftbuh  CountT  l.'amai  lUII'. 

r  uDdFiiif  orihcOhia 

Mi]1er,17 


UllBk.  Clark  Coi 

(Naltlarolb). 

ihialKiViirt.  indtaHn 

BooktrHIII. 
'A'aolmwira  Di«{/Dr«I<  Hall,U 

WaldninCJai "-"■ 

■  "frtii  (Plofl^- 

RfabmoiK 
A  Wblti,. 
Or«lukn»fi((i  Millar.  IT 

Wabaah  Cauntr  and  HartKTille). 
(rutu  bifOTBin  Brhlolhelr 


itu  AiyoTHhi  Brhlolhelm ^ 

HaDnTer.MadliaaandOaiDad  (Foentel. 
•Ortiu  6>-(sAa  Lin u.,  11 

Wabaih  Connly. 
•OrlhiM  bor^lh  MWnt*. .     

MadUnn. 
f)tfi»«ttvr'(>»'iDa1mau 

Han  Mar  f  Fn«r«>e). 
Oniit  tOriliU  diHOrlhu)  cal'iW' DalmaD 

BanatartFoarata). 
•fhai>  am'rmn  Hlllar 

SfsdUan. 
•ftrlhiMdrntain  Pander 


*<Mkitdiihi»B 


f,  iUnovtr  (Focnie'i, 


Hadlann. 
"OrHiiiHi'-OMalhU 

Madlaan  and  Lavreneebarc  (Hillarj. 
<Mtu  oowJmat  Nelllarnlb 

faVfa  ar  Iha  Obia  INeitlarotb). 
'OrttH  krlfid.!  Savarbf .  II 

WaldrotilJameKHall). 
OnkU  nstfulpl/t  UrI1.6 . 

Hadiiep,  Fraoklio  CiiaDtr  (Moota). 


Repobt  or  State  Geoloqibt. 


Ort*«  iWwi.  H.I1. 10 

•Ort*H"t™tlIt"l.ll(0.unibr»eulum) 

Jnvkiion  iJ.mnty.  SmllhvUle  kdiI  Spargeo 
llUi  IIUIII. 
-Orthu.  Uiliaila  Uaok 


'O^kutotU  Ha] 

Cbiirl*>toHti. 
*OmU  litia  Bilrinn 


TTtin*. OlKTk  Cauntr  (Nall 
"'OHdmzBlotKrald      . 
Ri  Uv    CDunt)'.    MftdiHoi 

■tu  ■.'^Fj'iiinL'Bnillc.a 

WMh|n«t..oCnnl»,HMl 
Coaaty  (lliiM«n). 

■Mi.  ».r...n.  Hull. 

Kiii-kinril  IJurac*  HnlU. 


*Dd    FTBnkliD 


li.l«7,  Ui^iiaou  KDd  I 


^    V»rn)ilUn« 


•Ortfcu  FHHrJu'di  MiHId 
^     MfrnUomarjr  C»uDty. 

MmIU.>ii  IMtakI , 
Orttu  niawJom  Hull,  II 

WMilron  (II«|I). 
'Of«M>  •••Hin'itUll 

KMay    Cnanly,   Miid<a< 

*OrMJ*  nW^w'r'""  B«\l.  ID 
lUehlniind.  Vei»UU>  an 

PnnkllB  CnunulHtH 

•fMtb  t«i«((t*nr>n  Dalraan 

Mawtao  C(iuat};«ad  lUidof  Coantir. 


Mndlfon  (Miller).  I 


wr 


L 1... .  >.  .,„i.  i, .  I  .^u  »r  Ilia  Ohio  (llkll). 

fn,l;.i.rr''!;j,.,^,lli..«.«.i.lUll 

PmifmirtUa  tkiUMMi  Hail\»mt\t 

Pull*  nr  th«  Ohio  Uianisrvthl. 


i'r 


J.L. 


FossiLa  or  InHAXA. 


PMl<fHr../an.i>aluTI>r,H»ll.ll 

Wildrno. 

•/>™(..».™.>-f«.wD.l»«n 

_  Uatiiinii'iii 
'PrttamtrtakmigkliSowarhj 

flun-IIUDBBtrudCIukConatr.     (Na'(l«- 
nxtat. 
PtMnmrrmi  I  «>Mf**  Conr. 

Dtl  bHCDDHd). 
fMbnvTiHavnHHiill.  II 

Ckvlcilan  mni  Hunliact'iB. 
*P<Maiunu*Uaivu lfoiiarhy.il  

BuDIlBCluR  *Dd  JaffcnoD  CaoHtio  and  D*l- 


HHmlL.        .. 

Phi^^!^^li*«l<i  Ball  A  aark.  II 
F«lir<<f  tba  Ubio  (Clark  «  Halll. 

PkMilotKBe<,li,Um]\,U 

Waldr-nURmei-Halll. 

ll«Ma)7ll 

Ohulr'tairn  and  IthFlhr  Cotinly. 

•iW«W(..«ft.J.rt«a.ll 

_    fall*  nr  the  Uhtn. 
AvJbictrflnnk'FalMXiBkir 

Mbr-«<ill«(H»l)). 
JVMbcMIfl  niW«I<ntMi  TST.  ralariHla  B.  i 

_  Dllra.  Clark  CoaniT  (Hrlilarolb). 
*A«rfi«tfai«««ir»tniHi)liamHr<l 

I'll  ba<  ■  Conn  ir. 
frArtMnfrmwiwMnrwnod  JH'r«ll..g... 

Hwriiaon  Cnnnt]'  and  CrHwronti>illa. 
IVwfai«i»W»iKWwN.JtP..S 

SjutiaonCnBDiy, 
•Pf^c«w«iHn'''ia>nii11.]2 

WwaiORton  rounty,  Bluuminitnn  and 

"""""*    """"leKoniTifk 


Harriwin 


rfriVatM  Worlban 
a  d'OrUsny.  fl 


I.  Pntnan  t 


__  El^mD  Bill 


Tbrolfbanl  tht  crml  m 

AvAie«H  itMdriatu*  SaHBtbr 

P^.rCnunlr  INn'wood  A  PntlJ 


d  APratUandHarri- 


Rbpobt  or  Statb  Qboloqibt. 


n  mi]  (a&tll.TippaoBnDa  CouDty  and 
■'Trt-m  Countjr. 

nnhu  Mii<'heiDar .-.  .  -. 

•m  r.nidiretiDulatfli. 

•/•««(■«(«  fc™um»ii 

Patnam  C<>an». 

Pf<diiflmloiiiniiH¥M6owubj,W 

ThmathDDt  tba  sobI  mgUDre  rsrioD  (C.  A. 
WhIU). 

'PrMlMthu  mngnuM  H.  A  W_  IB. 

OrawrvrdiT  lleand  HarriMn  Csunty. 

--■  >iiH!(ii.Pronl. 


Prad-^i 


8|w  KBD  Hill 


»  Hall.. . 


.     .„   Ji.PlLeiuidViioOoun-  , 

tl«[C.A.  While). 

.  WiiriM  or"!.!  Uall 

Naw  Providanca  lUall  i:  Otatk),Qr«aDDHl1e  i 
and  WB>hiDiiC<iii  Oountj. 

rr<i»IonUvillclVarmill1oi].Vj>i>andSiim-  ' 

VHD  Coanliai.  C.  A.  White).  MnnlaDiDBTT.  ' 
Cl.ir  CouDtr,  lUrrlian  Count:'.  WMbiDS- 

toD    CoDDty,  (treaofattle.  Oven  Countr.  ' 

VandarliDnth  Counl)'  and  Moaroa  Counlr.  . 

/■rodwlu  Tili-vlatM  0«bb.     

80atlCoantr(Bur<lsD  , 
*Prurfiie(tu  •™iiWi'»intM  MatUn.  W 


■.'•«! 


County.  WuhlnfU'D  County.  T 

tbe  coal  meaiure*  (O.  A.  Whlla).  i 

•/■rwfacrtn  »r>#r<ru  Hall . 

Oraorordivilla 

PnHtattvvUndtiu'Sm.kV. I 

PoMT  Coanly  INorwoad  k  PrBll.l  ' 

^PndMau.lnmfo>latu.ar,\\.ft .     . 

WiuhlnaloD  Conn Ir,  Green oaitle  and  liar-  I 
ria  n  Coualy.  I 

i'rndachuiiai'i/iraiHda  Knn .  

Prney  Coanly  iNnnrnod  A  PiatL) 

/Vsdiifilunn'rtMHall.S I 

6par«en  BUI    (a.    P.  Wfaillleldt.  Harrlioo  > 
Caunty.  Craw  Ford  at  ill  a. 

Pnd»au,»nho.ltnuaSni.kV | 

Me*  Harmony  (Xorwood  k  Pratt.) 


MmHoob  (Ooraett). 


FoBsns  <v  ImuxA. 


fraMci  iJaiK*  Hall'. 
'Kit^nM-nwptjC'-an.i.K      

Ripla*  CohdU.    UailiiaD.   BaoD*   CoddIt. 

Fr  Bklin  Cuanlf  'Moon'.  Kirhnood  aa-t 

Madi»n<M«k'. 
(lt*<vl»<Hil.r..n./i'.a  Hall  . 

Fall.  »r  (be  Ohio. 
Mfrkamiil..  nllMi  Hilltr.ii        

Wabub  CoBOtj. 
AlvvluaiOmHOM  Sow^  II  

Delaitare  Cuantf . 
-MKAuaWtadn.MnHall.ltf 

mrti<Ht^l-tjn>t—.^}ltCh^atT      


■A  t'lricl 
lrich>. 


SpciTFU  Hill.  Dion 

ffir 


■tit  LmUrill'iiti.  NetOcroth 
.1  IheOhiniNF-tlcrothi. 

'■•Uall.ia 


■wb'iHTit  iMm    I 

^nlr.MoB^ 


R.«t      


int*  and  Drecnni- 
imrilti  i^olrrtn  Hull 


WaMmn(Hiifl>.] 

/ni»imt<.wff'>(£><>a('Ml<>fw>f'oTi»HMI 

R.>ahfitn)  (lliilll. 

/M  VBdkDBrfli.  »..|KH.i'.,  R 

Mr  H.  Hl-h. 

•mnrtaBcI/n  n>.i.ti/"  Itill .  1! 

&«nran  Hill  lllall)  Un-aneatils.  Wa«hiB|- 
||>D  L'o-  llmrifiin  Co.  and  Monraa  Co. 

*RhmeiamrU« •Hirih.i.liir  SoOBrbr.ll 

Wal     nn  (Jamrr  IliillMNenleroth). 

•/(*»iir*«wJt.«fc*M™i-.Hi.ll.li  

Spcmn  Hill  and  Blaominct  n  (HalD.Mont- 
nmsrt  Cimnt;*.  Orange  Ooaiiiy,  Owen 
roiinir.  (IretncBaile,  Cmwrardfrllle. 
QiilaMT,  Pataain  rnunty,  HBiriaun  C'uuntr 

MvBMb.Brfh't^'.t"  Mf>'  Rnemer,  10 

W.Mn>B(Wbi'c). 
mvnfhnn^ln  tni,Mri«taHtU\er<iai 

in,irX«-^ii.'tttihv  B'iWofi.n 

*M*^l!*ii'^'la  ulu* 'Mn/cdn   <K.  0>>cBn(ii),  IS 
Thr-iuibnat  the  cnil  m'easurM'  lU.A.  WhiUV, 


Repobt  ot  Statb  Qboloqist. 
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Fnllf  <ti  ihe  Ohi»  IHkII)  Clark.  Scait.  J^er- 

™-.,it" "•'  ■>•"•"  "■"■'"■ 

•Apiri/.^  ,.,.„„,/„  Hnll,  11     

CbnrlaHioin  >Dd  Ubtlh*  CoUDty. 
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annAr<riw«tB>-v  Millar 

Iftllinrfh.  Ohio  (Noitlemb). 
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,„  •«;  ByrinvntbyrU  MHari. 
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•.fS?^S"sK '•■•"::: : 
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'^'l'' 

AU«orthe_Ohl..iNe«lBrolbl. 

Clark C'luntr  »d  Bun kor  [liJL  (NalUtroihl. 
F.ll«  i.t  Iba  Obio  (llnll.,  CharlMlowD  (Net-  ' 
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Fossils  ot  Iimuiii,. 


^11- 


Jliiiiii 


Sfir<i"'alahra"^nrJ\n.\^..- 


ArfrM^vnmD  II 

r>lli  or  lb*  Ukid  (NetUanitb), 

^^er  kuUn  Hall  lemth 

r*]lio(lbaOhiu(Mewl>nitb). 


ViBdarkDrKh  Cnaotj  niid  Ovan  Cnnntj. 
Wir\tirkaiJn!kB.a\\.K  .     .. 

ItmrncMtU.  Cn1rr<irdf*ill  ,  Wuhinitli 
Oauiitr,llirtl>nn<''.tinT)'.Qii<ni.'v.riii«n 
Cuunif ,  OwBQ  CouDtr,  lii^utt  muntr  lll'i 


(TmncwUB.  WsKbli 
riK>n  C'-UBtr. 

HinrniniiU  IR.  P.  WhilB<.-M< 

nna    Oiuntr,    Bsrri-oiL     i 

^      I'oaotr  Bn.!  UrtnBoCi'UJii.' 

-"^MAr  <»««•  Martin.  II  iiDl  l: 

TbnnwhDurtha  dual  nien^iiN'- 

IIiMUiiuiar/  CDUBiy  nod  W. 

^9»ir«'«-iop~ril  II 

VnmfxnlaidU. 
.    4bfaAr  !*«»•■••'*••  NBtllirnlli     . 
Ajb  <»  iha  Obiu  (NelUeruth). 

4)i#-*»>'>»H.lI 

Clnrk  I'oaDtr. 

^rriK»B  OiiHniy  W. 
(X  ilUrotb). 

AllaDlihvUhiu.l'l 
Jt  w"nhca  '  ' 

'^*X.....-' 


Counlr  iDil  Ilur 


-'.iLIroftheObiu 

il»  INctMerDJii). 
r«lljtaIUB)  ..   .      . 
ni;  Dili;  (Hack 


T  f 


rhaontr). 

•%HV'r  <"«n>'  ]l»11. 11 .  

FdliorUiaObiolUalll  Bod  ChulMtown 


Rkpobt  or  State  Qxologibt. 


fbiriftrBteiiliarii  Bimatri.a --- 

Uftrri<aa  CounTy. 
5k)td^''(.VlBriinlii)pfiiinn>HBMiii&taumar<,13.  . 

Thrnuthnut  tfap  coal  meuiiraa  (C.  A.Wbite). 
"Spiri/rr  pn.n  UaH 

WuhiiiKlnn  Cumnly. 
Spinfrr  Br„pim,iu,  ti»(\.l6 

WnibinKlan  Coanlr. 

■  '■       -^ill.g... 


•Sl/iri/fr  rndiala  Soitihl.U 

Wnldrod     Uainii*     Halt).    Allen     Coani 
Miami  County  and  Waldron. 
'.'fciriCw  rarivotin  Co'i  rad 

Clurk  Coualf.  Fnlli  ot  Iba  Ohio  (li*ll|. 
Spiri/iir  rneki/nonlaHa  Marcaa<8p.  npiinoi). . 

Spiri/'  u'""*urrwW"Hm  Hall,  S 

Louiiiill'.  Kj.  iFnerpM).  Gresnoaftlv  a 
KarrixiD  County  anil  Allen. 
' -u.H-.ll,,. 


tireenculle. 
iwn  Laiidiii'i 


Fallaor  th«Ohin(NgUlBroth). 
■tHgtrn  Uilll.S .. 

tpurt,  HaiT  Kon  Conntr  and 
Hvnnlnliall.ll 
<ol  tbgOhloaDdCfaarlut. 
(lUlD.ShalbyCnanly. 

AimfWrnrniipliwtaHall  

RMkrord  (Jamei  Hall). 

^aBirifer  fpinotiiS.kP .    .- 

•M  Sptrihrin*  ■»'""■■ 
apirifer  uuborhicit 

Cni»fl.niiviUi. -,. 

iM^  •Khnrrfi/prMH  Hall.  N 

Waabiorlon  Counir  and  Harrlioa  CaDsty. 

'^irifir  micupMah.!,  S 

tti  "p.  OD>pfdatin>Tniis. 
'Sint^far  •MflifomitJtMk 


w 


ilariiHall.B.   , 


TippacMT 
Olay  Can 


LyCaanV.  Hon  tKoneirCannlr.IlHrr iron 

CeniitiF.    Craw ford'T ills.    Owen     Cnantr, 
WaahlDitnn  Connty  and  Oranfc  County. 

'*.'fcHAn-lrf<aHa11.10 ., 

ti  Syrinitnthyrie  ' — '- 
riftr  WaviniM'.r  - 
Jpennn  Hill  il 
Cnunty,    Uar 
County. 
•arfiVn-IaniaHall 

raiiHortbioain. 

Aifri/n-  noanzeni  Hall  (Orlbli  Tanuiami) 

Rli'lav  County. 

■•&(rirn'i«ricotoH.ll.ll. 

(AariMitown  Landlni  lltalll,  Filln  of  th« 
Ohio  (Nelllerotb}. 

Sfiiriftr  (f  1  miMnHHiuu  Miller  \  Dyer 

_W«l,tron(M.AB.>. 

'lfe™mi.m!*Vijio''  KiTn"!'  ''^xir^n^Vany, 
VaodarborK.  Dobnl*  and  Spancsr  Conntiei 
<0.  A.  White},  BarHton  Cnanlr. 


FoaUU  OF  IXSUMA. 


1  i  Ih 

ill 


i      ■ill  M|iS   i 
i  lilflllilllji: 


tfevi' 


>■  KorwMd  aad  PnttoD  iSpir- 
'<HallV.  E^rcca    Hiii  >R.  P. 


■i^i_«MJt^"Bni 


RhfBchsBklU 

FtilVorihaOhiu.' 

iKilk*  rMsvBMnuH  Tar.  a]-<«4Mnaf<i  B*    ■ 

if  lb*  Ohio  i,Seltl*r«lbk. 

.4np<nrl|nKi» rmufn'oraM  Phillini.R 

SpcTt*B  Hill  <R.  P.  WhUa*l<t'.  Hirrifno 
Canali,  fsrh  CaDnfj.UTMnriullr.  Wwh- 
intiOD    Comotr.  Heclaiillf   mud    Paluani 

Sirtptarlirmrliiu  I  Straiiiomrna'  tlBngatum  Jtmtt. 

3h^arkf^kiimhoktJ:a»\l.i 

IJHilt  CoBnlr  iBorilen>.  HirrlxiD  Counlj'. 
*Srnl«rt»MckM.  mmla.^  ilttk 

Arritlorkrufinu     plnnMmhi—tim    H>ll    IStmpho- 


RkbmDnd  i  Meck\  Maditoii  <  li* 

••^TTtMnrkim'kM-  flnm-~-»Hrrr-m  11(1 

StrTplorkt.rk.' ,~fliM.tr-Km  H. 

Kaw  Albany  ill«ir. 
'StWorl-ncktu  nhtmnm  Conrad  iS 

STMartBiieAii'  ti.M'"i>'iN  Ccinrad,  1 


la  mo  Hall). 
„., ,^,..wtimhmt<ilMm  V 


Bu<-b..l2  .... 


anifiA.«f.«(i  ^rc.'.ta  Hall.  11 

SbelbrCnanlT. 
•ai«f*'<-^>"""">«t^  Hall 

Oiarlwlown. 
A«t4i>i(»f»ift*iiH>ironrHd.  II     

ChaiiartDD  and  Sbclby  I'ounly  iNfltl 
•Ai«tiW«M«n>i>Arn-c>  Hull 

Fall*  nf  the  Ohio   Hnlll.  Clark  Count 
'ArHii'vAia'"  lamHKrin-iin  Timrad  

ValKol  IbsUhiulNciircruIh). 
Arnrfiw/imrii  ■arwi  Hnll  

Fall*  or  the  Whi"  iSelllerotli). 


.-...J'  theObio(Nelt1amt1 
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BrtUri-nlnnLmohri  SiUrn 

HiuiininDd  (Vltich). 
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m  8tni>aroiriu  >par«g>uia. 

M>  Straparallui  iiilmrbis. 
AnniikDJii*  wfrnvwiw  H  A  W .  ( £.  rasoidi 

TfimofhoBt tha  Ccul  Uaunn-i  <('.  A.  \\l 
*ISimmi>haeH  liaea  aal[ 

CbarlutowD. 

A^tcrinnnnarDnR'aUlricb. 

,    Webmond  Ollrlchl. 


Hnlopn  Brandii  Millar  A  l]url«y 

Haw  Albsny  (MillsrA   o'l"^ 
Milawa  Mtbhordi  Miller 
,  ,Nuli»m. 

a  pnmln  rr  lli»ll»l^  ,..._ 


6urcf>  Miller 

toJWHt  pro —    -  ---  -- 

fytiWB  Bill  OUll) 

•/MmmaJictaiUart 

Cbarlaitown. 

ftJlrieb). 

R°!BmoSd'(Tl'rrioh)"'  "'■ "'  '' 
toiikiutrira  ampin  Ulniib 

RtcbmoDdimrlob). 
Lnpkoaitirit  bovattki  Btuori 

iljlrioh). 
itOokotfiiFii  mmltigmrta  Millar    - 

UmIIicd  iDd  Klch '-' 


Knaioil 


Illl.. 


ClMh  County  (\elllerolbl. 
loxoiirmn  hi/drnnli'^i- » .  i  VI 

Cbulaitown  (Nrtilerotb). 
luoMMQ  lanimtmliHK  Hull 

Pilli  of  Ibe  Ohio  (Netlla  ath<. 
£H«n>«uiuuriiUriiniii»,ll 

RltlbyCnunU. 
Loxonosia  mlHtKnIiiM  Hall 

Falb^r  iba  Obtn  (Nottlarath). 
ZucuMJKIIicIvaHall  . 

Fallial  Lhai'hfoandCliarlastoiia. 


Pmnan  HIIliUKlli.ll'MbiiiBtun  r 


Report  or  Statb  Gsolooibt. 


li-B, 


■^     ]r.   te   \ca   \if   \ 


Mmn-Bduiilu  ^rjiuff«ii»  Con 

*M  Hacrodbiliaii  primogiDiua. 

"Vilrp C^antjir""*'"  

*MaeriK*hmiiui§  porndsrosa  Conrui ^-- 

Bnlllvan  Countr  and  Vtro  ConnUr. 


Solllrka  sad  Vlfo  CoontiM. 

Villi*  D<  the  Oblo  [Nsoleroth). 

*  JforrocftrifiH"  tlipparfi  M«(k 

Dnboi*  County. 


BlovmliiBtuii  (J>ids)  Hi 


u(!ilitloDUiiu),U... 
JBnv^'^i  nor°nI..n  Hill. 
VarmilleatMillvr). 


CoDrkd  (Maeriwheil- 


Falli  u.r  ihe  Oliio  (N'et[leri>th). 


Kurtki^iH-iniitns^HiUs'ka 

StW  AlbMor  (Millar^Uurloy). 
_irMV>uui<t  iwiw^H  llkll.  1Z. 

S»>rt«D  Hill  itndltlDauiDaton  (Kill).  Wxh- 


t  d  HitrriKinOuuniei. 
■.PUHtotamHtia)  Umifri 

-  Ww.>.  ..tUAn  Hall  (m.  bioincti 
tlBtar  CduiiIi  and  Madlioa. 
'  •hmnad  and. Varsalllai- jMSIIor: 


:« 


JtllNMHiUn  bvnAriAiriai 


jiooini anion  InnlD.Wn-iiliirton  Cnnnty. 

Mml.u«ni.il<irritrU.,ttM.ia 

rimrnn  Hill  (.Hull).  U'lmbinslau  Coutitr. 

Bp««*ti  iliiraa.i  Btoumin*tan<Hall).W»b- 

••till::,'! -"■"■«■" 

MmrkuH-niH  rinna  Hall,  1£  (Loinaima  vinoU) 

8»««<n  Uill  (Iltkil). 
Ifmtiea  mrlrvuim ..     .  , 

■n  NalieopHiii  curlcraDa. 

„  Woomi 


PalfiTor  tha  C 


Fossils  or  Iitdiana. 


i.\  1 

- 

ifiS  |S 

C 

i< 

ClMrlHlawE 


•  Muk 

Haek  AWar(h«n,l 
rrfionallBll.B 


_    yitoCoBiityiO.  A.Whilal. 

'PUHK^rB. nrmliroln  IUII.12 

BlMmiHlaa. 
•natHCTfl.  omniia  U»l] 


■ieh). 


nUiiU,)) 


„  Hidiion. 

CUrkCouiirytNei 

*P(nfuwni. w.r.nfhii..  Hull 

^.  OhkrlartflwnandFBJkoribsObio. 
/■lalvHrwc. 

Alt*  ' 


il  IbaOkioJNfltllaratb). 

^'.PjilTfflf  IboOhlolfVatlUioiwV' 


CTwk  CouDly  ki 

„hU<of  IhsUhi 

cTflfkCiuRlv  I? 
Pla^jerrift  raKltO'  r 

•'•Wvi::;,:;:-?! 


'■'■Tir.., 

EuitenK.  Kil« 
fmlU  of  thf  I 


a'.  A.  White), Hi 
n  Ulrieh 


Bbfobt  of  Statb  Gbolooibt. 


CUrkConnir  (Nettlerothl. 
FtatVBtra.  trralMm  Ulrieh 

FkllioribaOb)o<Ulrkh). 
'/"lollietroi  ini6iHii<>t*>i  Oanrad. . . 


IP 
Zl. 


i1!:illi-n 


W»1U  of  tfag  Obio. 
Pl^aninmmatrieuiK  DbII.... 

(lUrkOaBnlT(Nattlaiath). 
*PIotV(*nit<;k«HlIkll  


ClHk  Uonntv  (Xsltlarolh 
■P(n(ir>f una  iemupAerinn  H 

Dilpbi. 
PloteHnan  KsMfa  Hull 

ClTk  ConntT  {NsltliTnlh) . 


wHariJImdie  .. 


Platuntomn  maaanm^  nan,  ii  ■' 

Wnldrap     (HbID,    Hadiion 
Ouantir. 
/%i£uiannW«AH>iMH..Il 

WftldrenU.HalH. 
PlabfUomn  lurbinfttn  a»» 

Fkllt  of  tbc  Ohio  iNttllftroth). 
Plahlvmt  InrAiwrtn  rut. cathltaia  B. 

LouUHIIb,  Kr.  INflllliirolbl. 
*FtnnmMv  a«!*wiS\Wnn,t]  (E.  da 
„  FllloDriheOhlofNetllerotbl.ShBl 

Olwk  Uounly  (Nettlar<.Lh). 
PI(4ir*M«Ari>>  tiilfj-  Conrftd    ... 

•w  CrBlORama  bllei. 
■/tnroMiwirta  cartniinnNt  N.Jir.. 

Tsndvrburah  Coonl,*. 
PtmrMmwirtA  roncitniu  BalliH -.  . 

MC  EO(T»«bu>  COnCBTDI. 
FlwnHnnrJ'r  axnln  Hall.  IS. 

Bp«w.i  RUi  IKall).  Wubinrtton  < 

BliiDiulnctDn  IHitlt) 
*PltH»,rca>,rio  Ma  El»ll 


nUilKUalD.Wuh- 


F-llBoflbsOhio.Clnr 

I-lnrolomarin  frnrrairunt 
•w  CfDJooema  leavani 


io\H«il).' 

"„<);"Mnn 

W(N»Ulorolb),  1 1 


FoBsiLa  07  ImtuKjL. 


ill 


J  ill 

1^ 


■D«ton'(n'>l]');w.ii'h-  I 


B»rnn  Hill  nadl 
__     lii»tnn  (.'ounlT. 

fIrmnUiimnria  milTetla  E»]l 

^K^  ak<anl  (Jamei  Uilll.  I 

■^tnretiMMrM  HudaZfufnaln  Ball,  12  ....^...  .    , 

ttptTKta  Htll  ftDd  Bloommtton  iHkII^.  Wmh- 

iDKIOD  CoBDly. 
•i>lM>vlaMor«Mci<l«uBall 

Delphi.  I 

^InriilamaTiittiintartttit  B»lt,K      

HHhinatou  CoDUly. 
.ncanXMoHn  CHicIm  NatUitrDth    

Clirk  roBDty  INaitltrothl.  ' 

PlnrolonHirvi  ralnd^la , 

'"'''•""""""■S?ti?S"*,.. 


jrotomarvt  9Milmnrai  n.^  n^n- ■---'■■ 
_imiTi*on  CcUDlf  ftnd  Craafor  ii-rille. 

"•nderborsli  and  VIh.  (WhllB). 

^l«iralo«a,Hi«A<i/>itoCunml.,Ilsll 

UlollJ. 

""  Cyl'lonama/u^'ni'" 


if..h.»,tliill 


I,  13    (Pku 


_ -    «.M..ft" 

ukrik  rataDdnl       

Spergvn  Hill  Bni  Ubomingl-in.  I 

'ntwvluainnn  n'fniM'iriiin'riii  runnd 

WBlHHi'iSUIinDnnilKulIiuflheOhiodlain 
PtRTQOiNfHa  «•«»>.{«..  U.I1 I 


ill.!S... 


Si<«riranUilliii<lB1aDmiiiKloa(lIilli.Wa»h-  i 
Inglan  Cuuntj. 
PUmmamitrialobiaaiiiCmni.iaimliH . 

Siuh  OMk.  Vifo  Countr.and  PoMTCmintr 
^      Whltel. 
iMrrMimvirwi  Irslifjfcm  Mei  k. 

WarhlDalonCaDHtr. 


Te'rilTi'iT.'a  (Mi'iiorT.  M«'di«?S  iw:'ii:t:i 


in(b>D  I'lJallKWish-  I 


Counltu. 

'      mtit  fanfoTwu  □■II,  1«. 


NWoiwrt  (C.  A.Whin 
K>ll<  fir  lb*  0 


Palii'i'im'iluii'itAiiiiln  H.  k  V  .  \ 

Virnllllioi  Itenpll'  (C.  A.  WhIU). 
Avtonirftin  saBcJlalnJlKll  

(Ulriph). 
Pnt-mnhui  wAniwiimM  l'lri<rh...  . 

VarKiiltw-ltHri'-h).        ,    , 
Rapliii^amn  rirhmimdiwlt  Mn-'h. 

RichmoBd  (Ulrlvb). 


Befobt  of  Stats  Oboloqibt. 


CAaHUMKEUlUS. 


ij 


4   £i'  i 

i  Hi 


S&lpvioniiiBmn  rirhnniMdti 
Kirhina  d  llllri<4i). 


Vsrnillinn  Cnnntv  (£.A.Whil«). 
3ol»ni-rM  '■•iforni*  UbII   IMkcbrochaUur  tiial- 

Vnoderbiiuh  Oi>natr. 
SokiHTVt  (JTuvrwAnliu)  poludinaeformit  Hall. 


•Slrs>nr«llwt  /.-■<■  11*11  (B.  Lena) 

KnekroraUiH.  HhUI. 

■wplnmidoTmlUld.iyf... 


'Sniii'imfJiiii 'jicrtimx'a  lUU  IBuomphnluB  apar- 

Sueraen     Mill.    (iraeocaaUe    and    Monroe 
Ci.a.it]'  IJ.MbII). 
Slnpnr..ll...  ,V-.-v'a"i'y^t-  pl'i:H.i/nrmu  3M. 

IB. "iiencen-i'  vnr. pUnorl>ir<irni») 

BliHiiiiiuiitiin  itiiJ  Spfirwan  Hill  (.[.ilnlD. 
Sinpnruttiii  aiH'rarAit  Hall  dSuomphalaa  loi- 

Biiekl^diJfrnBa'iiiillK 

anuiAatfji<a>aw/wf»Mii.var.di*/i>iu-lHinHlI,ll. 
Wi>l>lriinlJBiua«lUII). 

Shwt<>tf«'»  .-Hrf'..)..!!.*.  iUII,  11 

^aldrnBiJ.llall). 
AnntWirfM  nTU'w  HbII  

Fall*  nl  tho  ilhi»  <  NtttlarDth) . 
AfiofOaalbnr.'i.'fi  Miller,  17 

FrankllD  Ciunty. 

'"lUrriwnroirnlyT' 
3tw>u«lki>fiMHi<i«>it*F  M.  ft  W.,  8 

llaiTl«>n  ('iiUDtx. 
nWniva.1  m:(>V»('r»  IIbII   

Valla  uf  the  Ubiu  (NeUlarath). 
ni^l,»»rm«  mm-'rlU^a.!  Hall  tvt.    

PiiM-<tr(haOhio(Selilar'>lb^. 
n^Ui^m  •■■(>»•.'««  Millar,  IT 

FBi^vlta  I'onnlf . 

MadiHiD. 

lWk>«hir>.nn^id«Variiauil 

Glurk  CuUDty  INaltlenitb). 

PTEHOPODA. 

<VhiIu  r>|)>N>ifH>  UbII,  II 

Waldron. 
•CaU'ilw.   (^>vi>.*ri<7i»  Hall    (Cotaoprion  Moui- 

Falls  of  the  Ohio' and  Charleatoird  (HbIII'.'*' 


POBBOB  or  IXDLUrA. 


41* 


Sll.V-         I>FVON- 
K1A>.  UN. 


i  AftltOMIiCROCS. 


at 
ae 


«  — 


=       £    .=-    t=     o      cc:   sic   «-:     5       c       «       -c 

L      u    i^      C      y;    ic    ■£:     Sc      ie     S     C      A 


Commloria  cmtr^ordtrUlenMU  R.  Oven 

Cmwtordnville  ^ K.  Owen  • . 
GMtiltiriff  r'oravitart  Miller  Jt  Dyer 

Veryaillen  iMiller  <k  I»r«r^. 
Cbaia^rtrr  artrfuMtn  M .  i:  G 

Si>erircD  Uiil  (Miller  Jt  Garley. 
Couwarut  in/rruttrna  Hall.  II  ... 

Waldnm. 
GM«/wrvr  ifUcrff-xM  Miller,  1^ 

West  Point. 
^Coan/rirui  MirroiM-iiia  Meek,3 .   . 

Cla  k  County 
*Coii«/«rri«i  muNOMn>B«iii  Svallaw,  8  and  10 

Uarriitoii  County,  Wa.<hinfton  County  and 
Ellettfville. 
^Conmltiria  ningartnmi*  Hall 

Urant  Oouniy  and  Waldron. 
•C5oaii/"rin  «r»r/l»errr»  Winchell,  8 

Harrison  County  and  New  Albany. 
*Comtil*irin  i/uadritutaitn  (t'\  Miller 

Waldron. 
^Conuhiriu  imhcnrhtiHorin  Meek  k  Worthen.S  . 

Uarri^oo  County,  WaAhinirton  County  and 
Crawford  (iville. 
dmMlario  ffH/fif/riNi  ilall,  12 

Alton  <llain. 
Gomulorm  itjHrfl* kiim  M .  •&  G 

Sperffen  Hill  (.Miller  A'  Gurley". 
Hjfotithfm  ncuhntuK  Hall  ( PuKinculuii  auuleatus' 

Rockford  iJMinei)  Hall). 
H»oHthi$K'hilnhiu*M.S:F 

Ver^aille?  (M.A  F.K 
IlyoUfket  rerttiill^ntH^in  M.  i  F.  

Veri-aille*  uM   A  F.>. 
PvigtHCuInn  (?»  ;  Th*  tut )  ncufeatu*  H 

*^  UV4»lifhpi*  nruleatus. 
Stylinln  fi»»,urtlltt  Hull  (TentaeaUtes  fipsurellaK 

New  Albany  and  Soott  Counties  vWhitfield), 
Falls  of  the  Uhio  (Nettleroth). 
TentnctttiffM  dfjcithftt  Hall 

Pendleton  k\\   II). 
*Tintiicvlit*'ii  iiMmurclio  Hall 

•*«  Styliola  fiji^urclln. 
TnUiculitrn  H^j-utma      

aeti  Con^^hirolited  flexuo^UK. 
*Tentnr.ulitem  riihimnuirtumim  Miller 

Kichmond  iMiller)  (llalh. 
Ttntttcui it*i>  MCitlnrit'onhiii  Hnll 

Clark  (.'ounty  (Nettleroth). 
*TenincHlitrM  ttnuUtruitut  M.  ic  W 

Riehm<in(l. 
Tentncutitfn  ningnrewtis  Hall,  11      

Delaware  County. 


CEPHALOPODA. 


\     . .. 


t. 


I 


\ 


\ 


'!..., 


.1- 


\ 


\ 


II 


!. 


i  •  •  «  « 


Aacoeernit  in'finnfnMiB  Newell 

Delphi  (Newell). 
A»cocirii»  netrffrrriti  Bell 

Delphi  (Newein 
Cyrtncrntfi  a  mtifnufH  Miller.. 
.  Richmond  (Miller). 


f 
il 


|i 


i....i 


Bbfobt  or  Statb  Qeoloqibi. 


]   SiLf-    ;  Ukviin 


OlBBONiriRUUM. 


N 


:4i. 


Arcwnu  Aowunfi  Millar,  IB  . . 

6t.  Paul. 
Oyrlanrai  indiawAM  MilUr,  IT  . . 

tit.  PbdI  nnd  BarUrllle. 
OtnacvBt  UimrUalum.e 

Madiion  IComatt). 
'CbrlosgriH  oiioHuu  Meek 

CtmrlaFtowD. 
OUTtoimmmuitnMm  Fiber 

Var»>tli}i(P>berl. 
(Vrtoesroi  Ikompmni  Miller,  IB. . . 

Fwette  Ooanlj. 
XCttdocBntaapprartmaittm/  Hall. . 

BicbmoneiCUItlar). 
*Kl&mni  magiHrtnlrum  Ball... 

Madiion. 


FraDklin  Ci 


H  Hall . . 


ffowJbiinni 

Var*al1lei  ind  MaHlann  (Millar 

ffoMiiianm.  linnrii  Nawcll 

WsUlbCiir  (Newell). 

"ftlln  oTIhl'obTo  ("  hSu).' 
*Oaiiipllaeenit  uriA»-inr  Hnll  

C£»rleilDwn  tNetllgmlhl. 
QotHvho^viit  praintnm  Xetrell  ,  - 

Delphi  (N'eWilll. 
•OvmuiotcTat  rnpkaiau  Hall 

ChaTlolonn 


rrJJ 

■J 

■i 


'liainilHHKrailiirbiiiifonne  M.  A  W.... 
CbarleBtDirn    (Meek  k  Worlboo). 
rulb) 


onty. 


teinlitu  browanHu  Millar,  V. 

Brawn  Connir  IMllUr). 
JmlnUtaii-iavltiuUaW   

Falla  or  the  Ubln  (NetUaroth). 
eainiifttaenwnt  Millar.lS 

Kan  Albanr. 
ffnnialilH  annDairinufi  Miller  AGa 

are  noMlls  (Miller  A  Qurlay). 

0«ialtl«  kvoi  Hall 

H  O.Irani. 

-JJbM  /..tf .... 


iniJrmsatiiMlllar.lT... 


..I., 


(il.  ratalnriari  BodU  Conotr  and  Roekford  .        I 

•0oalatire.WiM.AW. '  ...I  . 

KMhroTd  (Mask  A  Worthen). 
'aoniahlaoaaiitiM.Vi |'.. 

SootC  GnDntr  Rnil  Hookrord. 
•a<miniitf  o«*„i  TSr.  paraltrlut  Hall i  .  ■ 

HD<^klar<U>r.  Hell). 
0--ioli'f.r„Moriu,At%UBt I'.. 

MiU.ixian. 


FoBsiLB  or  IxnOAXA. 


CAUOMinwnin. 


a  'Ca  Lie 

mm 


i  i.l 


SS  I M     a     tf    I  u 


'VrO(irn.(n^rk^<inItBll,ll.. 
Wmldron. 

v>wr»ba«rtH  AW 

(Trochocenu  buri),  Riel 


■\H 


■ffynwiMrlnirfj  Wbits.ll 

^UrtaTilla,8t.P>ul  and  DpIh ware  Can Dtr. 

"IKS!! 


ihterda.Hnlli 


Dalphl  (N*n«m. 
2;<nw«ra*  «i/ii**<i»  Hull  (0.  ml 

Wabuh  City  INi'Vclli,  Dali> 
roflnty. 
L'miUtbietmBTiinin  Whltfleld.  IT 

Wabiwh  Cunnlv. 
LUmita  gm/toiKHtUii.kV.., 

W.bB^"-      - 


..  jbuh  Counli. 
'Ul»iM«<irf«>Hal[,ll 
Wabwh  Com       ~  ' 


tMmUH  Mxfn'iKMtolw  Whilflalil,  IT. 


W»b». ,. 

■MtMtfudnnbiHwHall 

8»*rtsB  Hill  (Hall),  W«ibiaiton  udTipiM- 
OBoa  Coantlai. 
Ifatlilm  ( .•MnarAMu)  aifr.  rlu.  M.  A  W 

iH  Soloorfallus  callHi'tuni. 


fkBderbursh,  CUr  i 
UnanoBallc. 


id  Vl(o  CoantiM  and 


Hswport  IC.  A. 

IftHHitut  ma-iimvM  Con  rarl  

FalliorihaUtiiDlNglilBrolh). 
KaWiiiH  nujoNriDHu  Siralr?.  1:1     .... 

Fnanliln  CodiiIt  IC,  A.  Whilal. 
^SaotilM.  »erM(>Ua/£.  6«>)Idw 

Dubai*  CoDntT. 
jraiiKiufM«a«wHalE,ll 


'iratiUHt  iJanurtiformit  M.  A  W 

•■Itanlit-MM  tn^ptnatrntl  earkfortleiuit  I 

Rni-kford  lM«ek  A  Wonban). 
yttulil— lri.alr.,l..  M.  A  W. 

H-  TreiDitudix^ut  tntulvKtiu. 
.Vu«ti/wlti.V-.!(W.„l™(M  M.AW... 

K.K-lilur.1  (Meek  .t  W.inhea). 
.VaaliZi.>irfni^',rri'  M.A  W..n 


.,I.,.,L 


;:.:!:: 


Bepobt  or  Statk  Qmlooist. 


HHJiaiin  IW.  ^.T.  I'arDatt 


iJaiTiaDU"Unu,UratitCauDty,St.Pftul  itiid  ; 
Uarwvi  Is. 
Or«b*«ni*  bUiKMif  HH.  6 

Nadiwn  [W.  S.  T.rarnatiJ. 
OrtJUn-..r.«i).(Hvlrrif.u  Miliar  A  Harlar. 

Cl»rl(  UiiutiUi  IMil  er«  Unrley). 

'OrtiarmnrlAniitiim  ati\ 

Mitrlb  t'«rn<>n. 
*OrttunR..»r.M».nUall.lT 


>'.  Qnat  Ciiant]',  Dalniiare 
li  Countyand  North Veroop. 
ri.«l.«M.4W 


Or«k««-n>(  (fnai-H  Hall,  12 

Bfcnnn  llTll  (IIhII'.  LknetTills. 

U>rTliM.n  Ooumy                    ^ 
Or<to"rM>/roBti>ii'[<>>  Millar,  IB 

OrdiMr-r«-  gttrhui  .Mi tier  IS 

FraokiiD  <'uuniy. 


9r  (Fuer-,[e). 
HoekVord 
,    Koi-klnrdlJ.llali). 


•On*«n 


ir(i;..e 


St.Paul. 
tJrttM-r».  ■V'("<i'H>' Hall 

Korkfonl   J.  Hall). 
Omui^n-JmMmm  Hnli     

Ma<llr<>ntW.S.T,rarDeti) 
OidM.iw,r.Hivfn.i«nilB«IUU..  . 

WitlJrun. 
Onkormm  ■niKrHaaicVunaiau. . 

Kitklonia.  IIhID. 
Ofrtorrno  Mv/u/or*  Hall,  II 

Walrinm. 
OltA«r-«rf>  mnkri  Miller  -. .. 

Vcfallleii  (Millar). 
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PART  II.     BIBLIOGRAPHY  OF  INDIANA  PALEONTOLOGY. 


1889.    Beecher,  E.  C,  and  Clark,  John  M.     The  development  of, 
some  Silurian  Braehiopoda.     Mem.  N.  Y.  State  Mu8  ,  Vol.  1, 
No.  1,  pp.   1-95,  pis.  I- VIII,  Oct.,  1889.     The  material  de- 
scribed is  from  the  Niagara  group  at  Waldron. 

1888.  Beechler,  Chas.  Corrected  list  of  fossils  found  at  Craw- 
fordsville,  Indiana.  16th  Ann.  Rep't  Ind.  Dept.  Geol.  and 
Nat.  Hist.,  1888,  pp.  65-76.  This  list  indicates  where  each  of 
the  sj)ecies  noted  was  figured  and  described. 

1888.  Beechler,  Chap.  Keokuk  group  at  Crawfordsville,  Indiana. 
Am.  Geol.,  Vol.  2,  pp.  407-412.  Gives  a  list  of  fossils  oc- 
curring there. 

1M91.  Beechler,  Chas.  The  rocks  at  St.  Paul,  Indiana,  and  vicinity. 
Am.  Geol.,  Vol.  7,  1891,  p.  179.  Divides  the  beds  at  St.  Paul 
into  five  horizons. 

1>*73.  Borden,  W.  W.  Clark  and  Floyd  Counties.  Geol.  Surv.  of 
Ind.,  1873,  pp.  134-189. 

1874.  Borden,  W.  W.  Jefferson  County.  Geol.  Surv.  of  Ind.,  1874, 
pp.  135-186.  Gives  sections  through  Devonian  and  Niagara 
rocks,  with  a  few  of  the  characteristic  fossils  of  the  different 
horizons ;  also  Whitfield's  determinations  of  Black  Shale  fossils. 

1874.  Borden,  W.  W.     Scott  County.     6th  Ann.  Rep't  Geol.  Surv. 

of  Ind.,  1874,  pp.  112-134.  Gives  list  of  the  New  Albany 
Shale  fossils  found  in  Scott  County,  also  list  of  fossils  from  the 
limestone  at  Falls  of  the  Ohio  and  Silver  Creek,  Clark  County. 

1875.  Borden,  W.  W.     Jennings  County.     Geol.  Surv.  of  Ind.,  1875, 

pp.  146-180.  The  more  common  New  Albany  Shale  fossils 
found  in  the  county  are  mentioned. 

1875.  Borden,  W.  W.  Geol.  Surv.  of  Ind.,  1875,  Ripley  County,  pp. 
181-202.  The  author  gives  a  number  of  Lower  Silurian  fossils, 
with  their  relative  positions  in  sections  of  these  rocks. 

1883.  Brown,  R.  T.  List  of  fossils  in  Morgan  County.  13th  Ann. 
Rep't  Ind.  Dept.  Geol.  and  Nat.  Hist.,  p.  85.  Includes  species 
from  Knobstone,  Keokuk  and  St.  Louis  groups 
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1>'54.  Casseday,  Samuel  A.  Abdruck,  a.  d.  Zeitschr.  d.  deutscher 
geologischen  Gesellschaft,  Jahrg.,  1854,  p.  287.  Describes  the 
new  genus  Bai<tcrinus  and  two  new  species  of  the  same  from 
Spergen  Hill.  For  translation  of  same  see  18th  Rep't  Ind. 
Dept.  of  Geol.  and  Nat.  Hist.,  1893. 

I860.  Casseday,  S.  a.  and  Lyon,  S.  8.  Desci-iption  of  two  new 
genera  and  eight  new  species  of  fossil  Crinoidae  from  the  rocks 
of  Indiana  and  Kentucky.  Proc.  Am.  Acad,  of  Arts  and  Sci., 
Vol.  V,  1860,  pp.  16-31.  Describes  two  new  species  without 
figures  from  the  Subcarboniferous  of  Montgomery  County: 
THchocrinim  ])olt/dactylus  and  IHchocrhius  ficus, 

1851.  Christy,  D.  On  the  Goniatite  limestone  of  Rockford,  Jackson 
County,  Indiana.  Proc.  Am.  Assoc.  Adv.  Sci.,  Vol.  5,  1851, 
pp.  76-80.  The  Goniatites  are  stated  to  occur  in  a  limestone 
in  the  middle  of  the  Black  Shale. 

1843.  Clapp,  a.  The  geological  equivalents  of  the  vicinity  of  New 
Albany,  Indiana,  as  compared  with  those  described  in  the 
Silurian  system  of  Murchison.  Phila.  Acad,  of  Sci.  Proc  ,  Vol. 
I,  pp.  18-19,  171-178,  184:^. 

1890.  Claypole,  E.  W.  Paleontv>logical  notes  from  Indianapolis.  Am. 
Geol.,  Vol.  5,  pp.  255-260,  2  figs.  Eurysoma  newlini^  a  new 
geaus  and  species  from  the  Waterlime  beds  at  Kokomo,  i^ 
described.  Eurifpierm  lacustris  is  reported  from  the  same  lo- 
cality. 

1894.  Claypole,  E.  W.  A  new  species  of  Carciuosoma.  Am.  Geol., 
Vol.  13,  1894,  pp.  77-79,  pi.  4.  Describee  a  new  species,  C. 
itigena,  from  the  Waterlime  beds  at  Kokomo.  Cardnomma  is 
proposed  in  place  of  Eurymmaf  which  was  preoccupied. 

1873.  CoLLETT,  John.  Geology  of  Lawrence,  Knox  and  Gibson 
Counties.  Ind.  Geol.  Surv.,  1873,  pp.  260-430.  Meniion  is 
made  of  f(»ssils  noted  in  local  sections. 

1875.  CoLLETT,  John.  List  of  fossils  found  in  the  Keokuk  group  at 
Crawfordsville,  Indiana.  7th  Ann.  Rep't  Geol.  Surv.  of  Ind., 
1875,  pp.  376-381. 

1880.  CoLLETT,  John.  Geology  of  Putnam  County.  Rep't  Geol. 
Surv.  Ind.,  pp.  397-422,  1880.  Gives  lists  of  the  more  com- 
mon fossils  found  in  the  Chester,  St.  Louis^  Keokuk  and  Knob- 
stone  groups. 

1882.  CoLLETT,  John.  Geological  Survey  of  Jasper  Couuty.  12th 
Add.  Rep't  Ind.  Dept.  GeoL  and  Nat.  Hist.,  1882,  pp.  65-76. 
Gives  lists  of  fossiU  foond  in  the  county. 
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■ 
1883.    CoLLETT,  John.    Greology  of  Poeej  County.     13th  Ann.  Rep't 

Ind   Dept.  Geo),  and  Nat.  Hist,  1883,  pp.  45-68.     A  number 

of  Coal  Measure  fossils  are  noted. 

1879.  Cope,  E.  D.  The  relations  of  the  horizons  of  extinct  vertebrata 
of  Europe  and  North  America.  U.  8.  Geol.  and  Geog.  Surv. 
of  the  Territories,  Bull.  Vol.  V,  pp.  33-54,  1879. 

1884  Cope,  E.  D.,  and  Wortman,  J.  L  Postpliocene  vertebrates  of 
Indiana.  14th  Ann.  Rep't  Ind  Dept.  Geol.  and  Nat.  Hist, 
1884,  pp.  3-41. 

1842.  Conrad,  T.  A.  Observations  on  the  Silurian  and  Devonian  sys- 
tems of  the  United  States,  with  descriptions  of  new  organic 
remains.  Jour.  Acad.  Nat.  Sci.  Phila.,  Vol.  8,  pp.  228-280, 
pi.  12-17.  Three  new  species  from  Silurian  rocks  are  described : 
Ddthyris  cLCutUiratay  Atrapa  capax,  and  Pleuroiamaria  hUex, 

1855.  Conrad,  T.  A.  Description  of  a  new  species  of  Pentamerus. 
Proc.  Phila.  Acad.  Nat.  Sci.,  1855,  p.  441.  Describes  P, 
loffueatiui  from  Delphi,  Indiana. 

1858  Norwood  and  Pratten.  Notice  of  Producti  found  in  the  West- 
ern States  and  Territories,  with  description  of  twelve  new 
species.  Proc.  Phila.  Acad.  Nat  Sci.,  Vol.  3,  2d  ser.,  pp.  5-20, 
pis.  1-2. 

1874.  CoRNETT,  W.  T.  S.  List  of  fossils  found  in  Jefferson  County, 
Indiana.     Geol.  Surv.  of  Ind.,  1874,  pp.  182-186. 

1874.  CoRNETT,  W.  T.  S.     Indianapolis  Journal,  July  10,  1874.     Geol- 

ogy of  the  Madison  hills.  The  author  announces  the  discovery 
of  a  stratum  of  Lower  Silurian  fossils  in  rocks  called  Upper 
Silurian  in  Borden's  report. 

1875.  CoRNETT,  W.  T.  S.     Geol.  Survey  of  Ind.,  1875,  p.  183.     Letter 

to  W.  W.  Borden  concerning  the  discovery  of  Lower  Silurian 
fossils  in  strata  previously  considered  Upper  Silurian. 

1870.  Cox,  E.  T.  Dubois  and  Pike  Counties.  2d  Ann.  Rep't  Geol. 
Surv.  Ind.,  pp.  192-287.  Gives  lists  of  fossils  from  different 
sections. 

1875.  Cox,  E.  T.  Vanderburg,  Owen,  and  Montgomery  Counties. 
Geol.  Surv.  Ind.,  1875,  pp.  240-422.  Gives  list  of  fossils  from 
Crawfordsville. 

1875.  Cox,  E.  T.  Huntington  County.  Geol.  Survey  of  Ind.,  1875, 
p.  124.  He  names  seven  species  of  Brachiopoda  and  corals 
from  the  Niagara  of  Huntington  County,  Indiana. 
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1875.  Cox,  E.  T.  Vigo  County.  Geol.  Survey  of  Ind.,  1875,  pp. 
78-115.  Several  species  of  Coal  Measure  fossils  are  noted  in 
connection  with  geological  sections. 

1848.  CozzENS,  IsAACUAR.  Description  of  three  fossils  from  the  Falls 
of  the  Ohio.  Ann.  N.  Y.  Lyceum,  Nat.  Hist.,  Vol.  4,  pp. 
157-159,  pi.  X,  1846.  Describes  PUiolites  ohioensU,  Pentagonia 
peersiiy  and  Contdites  ekvata. 

1885.  Davis,  William  J.  A  monograph  of  the  fossil  corals  of  the 
Silurian  and  Devonian  rocks  of  Kentucky,  Part  II.  Geol. 
Surv.  of  Ky.,  1885,  pp.  I-XIII,  pis.  1-139.  The  volume 
illustrates  about  300  species  of  corals,  170  of  which  are  new 
but  not  described.  Nearly  all  of  the  specimens  figured  are 
from  Louisville  or  the  Falls  of  the  Ohio. 

1889.  Deknib,  D.  W.  Analytical  key  to  the  fossib  of  Richmond,  In- 
diana, pp.  1-48. 

1888.  Dryer,  Chas.  R.  Geology  of  Allen  County.  16th  Ann.  Rep't 
Ind.  Dept.  of  Nat.  Hist,  and  Geol.,  1888,  p.  126.  Mentions 
two  species :  Strophodonta  profunda  and  Spirtfera  radiata. 

1896.  Duden,  Hans.  Some  notes  on  the  Blaek  Slate  or  Genesee  Shale' 
of  New  Albany,  Indiana.  21st  Ann.  Rep't  Ind.  Dept.  Geol. 
and  Nat.  Res.,  pp.  108-119,  pis.  2-3.  Describes  the  following 
species  of  fossil  plants  from  the  black  shale :  Parenchrpnophi/cua 
agphalticum,  Palaeophycus  neunManeiisef  Palaeap/iycMline^  Spor- 
angUes  radicUiui. 

1881.  Elrod,  M.  N.     Geology  of  Bartholomew  County.     Ind.  Dep't 

Geol.  and  Nat.  Res.,  1881,  pp.  150-213.     Gives  list  of  Harts- 
ville  fossils. 

1882.  Elrod,  M.  N.     Geology  of  Decatur  County.     Ind.  Dep't  Geol. 

and  Nat.  Res.,  1882,  pp.  100-152.     Gives  lists  of  Silurian  nod 
Devonian  fossils. 

1883.  Elrod,  M.  N.     List  of  fossils  found  in  Rush  County.     13th  Ann. 

Rep't  Ind.  Dept.  Geol.  and  Nat.  Hist.,  1883,  pp.  97-98.     In- 
cludes Niagara  and  Devonian  fossils. 

1883.  Elrod,  M.  N.     Geology  of  Fayette  County.     13th  Ann.  Rep't 

Ind.  Dept.  Geol.  and  Nat.  Hist.,  1883,  pp.  41-60.     Gives  list 
of  Paleo2&oic  fossils. 

1884.  Elrod,  M.  N.     Geology  of  Marion  County.     Ind.  Dept.  CJeol. 

Nat.   Ree.,    1884,   pp.   61-72.     Gives   list  of    Hudson   River 
fossils. 
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1876.  Elrod,  M.  N.,  and  McIntire,  E.  8.  Report  of  a  geological 
survey  of  Orange  County.  Rep't  Geol.  Surv.  Ind.,  pp.  203- 
239,  1876.  Lists  of  more  common  fossils  and  the  geological 
position  of  Paolia  vetusta  are  shown  on  pp.  206,  207,  221. 

1891.  Elrod,  M.  N.,  and  Benedict,  A.  C.  List  of  fossils  found  in 
Wabash  County.  17th  Rep't  Ind.  Dept.  of  Geol.  and  Nat. 
Hist.,  1891,  pp.  198-199.  The  list  includes  forty  species, 
almost  half  of  which  are  Cephalopoda,  from  Niagara  strata. 

1878.  Etheridoe,  R.  Paleontology  of  the  coasts  of  the  Arctic  lands 
visited  by  the  British  expedition  under  Captain  Sir  Geo.  Nares, 
R.  N.,  K.  C.  B.,  F.  R.  S.  Quart.  Jour.  Geol,  Vol.  34,  pp. 
568-639,  pi.  25-29,  1878.  Mentions  Archimedes  arctica  as  com- 
mon to  Carb.  of  Indiana  and  Spitzbergen. 

1886.  Fabbr,  C.  L.  Remarks  on  some  fossils  of  the  Cincinnati  group. 
Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  IX,  No.  1,  1886,  pp.  14-20, 
pi.  1.  Describes  Cyrtoceraa  tenuiseptum  n.  sp.  from  the  Hudson 
River  group  at  Versailles. 

1888.  FoERSTE,  A.  F.  A  study  of  the  head  of  typical  forms  of  Lichaa 
breviceps  from  the  Niagara  of  Waldron,  Ind.  Bull.  Denison 
Univ.,  Vol.  Ill,  pi.  XIII,  fig.  21. 

1890.  FoERSTE,  A.   F.     Notes  on  Clinton  group  fossils,  with  special 

reference  to  collections  from  Indiana,  Tennessee  and  Georgia. 
Proc.  Bost.  Soc.  Nat.  Hist., Vol.  24,  1889-90,  pp.  263-352, 
pis.  5-l>.  Several  species  from  the  Clinton  group  at  Hanover, 
Indiana,  are  described  or  mentioned. 

1891.  FoERSfE,  A.  F.     Fossils  of  the  Clinton  group  in  Ohio  and  In- 

diana. Geol.  Surv.  Ohio,  Vol,  VII,  pp.  516-601.  Describes 
some  new  species,  gives  figures  of  all  the  Ohio  and  Indiana 
fossils  mentioned,  together  with  notes  on  the  same.  The  In- 
diana localities  of  seventeen  fossils  are  given.  He  considers 
the  beds  just  below  the  Waldron  Shales  in  Indiana  to  represent 
the  Clinton  group. 

189^1  FoERSTE,  A.  F.  Remarks  on  specific  characters  in  Orthoceras. 
Am.  Geol,  Vol.  12,  1893,  pp.  232-286,  fig.  1-6.  Discusses 
the  characters  of  the  siph  uncle  in  0.  ignotum  Foerste,  which  is 
found  at  Hanover,  Ind. 

1895.  Foerste,  A.  F.  An  account  of  the  Middle  Silurian  rocks  of 
Ohio  and  Indiana.  Jour.  Cin.  Soc.  Nat.  Hist,  Vol.  18,  1895, 
pp.  161-191,  pi.  7.  Sections  in  Southeastern  Indiana  are  cor- 
related with  others  in  Ohio.  Lists  of  fossils  are  given  from 
several  localities  in  Southeastern  Indiana. 
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1896.  FoERBTE,  A.  F.  A  report  on  the  geology  of  the  Middle  and 
Upper  Silurian  rocks  of  Clark,  Jefferson,  Riplej,  Jennings, 
and  southern  Decatur  Counties,  Ind.  21st  Ann.  Rep't  Ind. 
Dept.  Geol.  Nat.  Res.,  pp.  212-288.  Lists  of  fossils  from  a 
number  of  localities  in  the  region  are  given. 

1874.  Gardner,  J  as.  Tripoli.  Geol.  Surv.  of  Ind.,  187.S,  pp.  423- 
425,  fig.  1-5.  The  material  reported  upon  is  from  above  coal, 
K.,  Dubois  County;  it  is  composed  mainly  of  bpouge  spicules. 

18 S5.  GoRBY,  S.  8  A  new  Crinoid.  Hoosier  Mineralogist  and  Arch- 
eologist.  Vol.  1,  No.  10,  1885.  Describes  without  figure  Evca- 
lyptocrinns  elrodi  from  Hartsville,  Indiana. 

1886.  GoRBY,  8.  8.  Geology  of  Washington  County.  15th  Ann. 
Rep't  Ind.  Dept.  of  Geol.  and  Nat.  Hist.,  1885-'86,  pp.  117- 
153.  Gives  a  list  of  about  one  hundred  and  twenty  species  of 
Warsaw  fossils ;  also  a  number  of  fossils  from  the  other  forma- 
tions of  the  county. 

1886.  GoRBY,8. 8.  Geology  of  Tippecanoe  County.  15th  Ann.  Rep't 
Ind.  Dept.  of  Geol.  and  Nat.  Hist.,  1 885-' 86,  p.  83.  Mentions 
half  a  dozen  species  of  8t.  Louis  fossils. 

1886.  GoRBY,  8.  8.  The  Wabash  Arch.  15th  Ann.  Rep't  Ind.  Dept. 
of  Geol.  and  Nat.  Hist.,  p.  236.  Notes  a  few  Niagara  fossils 
at  Kentland,  and  some  Hudson  River  fossils  from  the  same 
locality  which  he  supposes  to  have  been  forced  up  from  the 
underlying  Lower  8ilurian. 

1888.  GoRBY,  S.  8.  Geology  of  Miami  County.  16th  Ann.  Rep't  Ind. 
Dept.  of  Geol.  and  Nat.  Hist.,  1888,  p.  181.  Gives  six  species 
of  Niagaim  fossils. 

1886.  GoRBY,  8.  8.,  AND  Lee,  8.  E.  Geology  of  Boone  County.  15th 
Ann.  Rep't  Ind.  Dept.  of  Geol.  and  Nat.  Hist.,  1885-86,  p. 
167.     Notes  the  finding  of  Rliynchondia  capax  in  the  Drift. 

1880.  Green,  G.  K.  Geology  of  Monroe  County.  Rep't  Geol.  8urv. 
Ind.,  1880,  pp.  427-449.  Gives  lists  of  8ubcarboniferou8  fossils 
from  several  localities  in  the  county. 

1883.  Gurley,  W.  F.  E.  New  Carboniferous  fossils.  Bulletin  No.  1, 
pp.  1-9,  1883.  Danville,  111.  Three  species  from  Indiana  are 
described  in  this  paper  without  figures.  They  are  Liiigvla 
erawfordmnUensiB  ^m  the  Keokuk,  Dentalium  iicutUulcatum  and 
Gypricardia  undulatum  from  the  Coal  Measures. 
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1879.  Hain£8,  Mary  P.  List  of  fossils  found  in  the  Lower  Silurian 
rocks  in  the  vicinity  of  Richmond,  Indiana.  8th,  9th  and  10th 
Ann.  Rep'ts  Ind.  Greol.  Surv.,  pp.  201-204.  This  list  is  based 
upon  Mrs.  Haines'  private  collection  of  fossils. 

1843.  Hall,  Jab.  Notes  explanatory  of  a  section  from  Cleveland, 
Ohio,  to  the  Mississippi  River,  in  a  southwest  direction,  with 
remarks  upon  the  identity  of  the  Western  formations  with 
those  of  New  York.  Assoc.  Am.  Geol.  Trans.,  1843,  pp.  267- 
293,  plate. 

1843.  Hall,  Jas.     On  the  geographical  distribution  of  fossils  in  the 

older  rocks  of  the  United  States.  Am.  Jour,  of  8ci.,  Vol.  45, 
1843,  pp.  157-160,  162-163. 

1844.  Hall,  Jas.     Greographical  distribution  of   fossils.     Am.  Jour. 

Sci.,  Vol.  47,  1844,  pp.  117-118. 

1851.  Hall,  Jas.  Parallelism  of  the  Paleozoic  deposits  of  the  United 
States  and  Europe.  Foster  and  Whitney's  Rep't  on  Lak& 
Superior.  Pt.  11,1851,  pp.  285-318.  Compares  the  Paleozoic 
rocks  of  the  West  with  those  of  New  York. 

185().  Hall,  Jab.  Description  of  new  species  of  fossils  from  the  Car- 
boniferous Limestones  of  Indiana  and  Illinois.  Trans  Alb. 
Inst.,  Vol.  4,  pp.  1-36.  A  large  number  of  new  ppecies,  all 
from  the  St.  Louis  group  of  Indiana  and  Illinois,  with  one  ex- 
ception, are  described  but  not  figured. 

1857.  Hall,  Jab.     Descriptions  of  Paleozoic  fossils.     10th  Reg.  Rep't 

N.  Y.,  1857,  pp.  41-186.  Describes  some  new  brachiopods 
from  the  Devonian  and  Spirifer  iexta,  from  the  Knobstone. 

1858.  Hall,  Jab.     Paleontology  of  Iowa.     Geol.  Surv.  of  Iowa,  Vol. 

l,Pt.  2,  pp.  478-724,  pis.  1-29.  A  number  of  the  fossils 
which  were  described  from  the  St.  Louis  L.  S.  at  Spergen  Hill, 
Indiana,  in  the  Trans,  of  the  Albany  Institute,  Vol.  IV,  are 
illustrated  in  this  volume. 

1860.  Hall,  Jab.  Descriptions  of  new  species  of  Crinoidea  from  the 
Carboniferous  rocks  of  the  Mississippi  Valley.  Bost.  Jour. 
Nat.  Hist,  Vol.  7,  pp.  261-328.  The  author  describes  six 
new  species  of  Crinoids  from  the  Keokuk  at  Crawfordsville. 
These  are  tkajthwcrinus  anieia^  S,  nodobranchiatus,  8,  rohiistuSt 
S.  aefjtudiSf  Cyatkocrinus  h&ucyi  and  C.  hjoni. 

1860.  Hall,  Jas.  Upon  the  fossils  of  the  Ooniatite  limestone  in  the 
Marcellus  Shale  of  the  Hamilton  group  in  the  eastern  and 
central  parts  (>f  the  State  of  New  York  and  those  of  the  Oon- 
iatite beds  of  Bockford,  Indiana;  with  some  analogous  forms 
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from  the  HamiltoD  group.  13th  Ann.  Rep't  Regents  UniT. 
N.  Y.,  1860,  pp.  95-112,  figs.  1-22.  A  large  list  of  new 
species  from  Rock  ford  is  described,  most  of  which  are  not 
figured. 

1861.  Hall,  Jas.  Supplementary  note.  14th  Ann.  Rep*t  Regents 
Univ.  N.  Y.,  1861,  p.  81.  The  age  of  the  Rockford  Goniatite 
beds  and  of  the  Black  Shale  is  discussed.  It  is  suggested  that 
the  former  is  the  equivalent  of  the  Chemung. 

1861.  Hall,  Jas.     Preliminary  notice  of  the  Trilobites  and  other  Crus- 

tacea of  the  Upper  Helderberg,  Hamilton  and  Chemung 
groups.  14th  Ann.  Rep't  Regents  Univ.  of  N.  Y.,  1861,  pp. 
82-114.  Three  Trilobites  from  the  Falls  of  the  Ohio  are 
described.  Dalmania  calypso,  D,  pleione  and  Proteus  era.'ixemar' 
ginatus. 

1862.  Hall,  Jas.     Notice  of  some  new  species  of  fossils  from  a  locality 

of  the  Niagara  group  in  Indiana,  with  a  list  of  identified  species 
from  the  same  place.     Trans.  Albany  Inst.,  Vol.  4,  1802,  pj) 
195-228.     The  new  s[>ecies  described  in  this  paper  are  figured 
in  the  16th  Ann.  Rep't  Regents  Univ.  of  N.  Y. 

1867.  Hall,  Jas,  Descriptions  and  figures  of  the  fossil  Brachiopoda 
of  the  Upper  Helderberg,  Hamilton,  Portage  and  Chemung 
groups.  Pal.  of  N.  Y.,  Vol.  4,  Pt.  1,  1867,  pp.  I-XIIl,  1-422, 
pis.  1-63.  A  number  of  the  species  described  occur  at  the 
Falls  of  the  Ohio  and  elsewhere  in  Indiana  rocks. 

1878.  Hall,  Jas.     Note  upon  the  history  and  value  of  the  term  Hud- 

son River  in  American  geological  nomenclature.  Am.  Assoc. 
Adv.  Sci.  Proc,  Vol.  26,  pp.  259-265,  1878.  Abstract  Am. 
Jour.  Sci.,  3d  ser..  Vol.  16,  p.  482. 

1879.  Hall,  Jas.     The  fauna  of  the  Niagara  group  in  Central  Indiana. 

28th  Ann.  Rep't  N.  Y.  State  Mus.  Nat.  Hist.,  1879,  pp.  99- 
199,  pis.  1-34.  The  species  occurring  at  Waldron,  Indiana, 
are  described  and  figured  in  this  report. 

1882.  Hall,  Jas.  Descriptions  of  fossil  corals  from  the  Niagara  and 
Upper  Helderberg  groups  of  Indiana.  12th  Ann.  Rep't  Ind. 
Dept.  Geol.  and  Nat.  Hist.,  pp.  271-375. 

1882.  Hall,  Jas.  Vancleve's  fossil  corals,  identified  and  compiled  by 
Dr.  Jas.  Hall.  12th  Ann.  Rep't  Ind.  Dept.  Geol.  Nat.  Hist., 
1882,  pp.  239-318,  pis.  1-28. 

1884.  Hall,  Jas.  Lamellibranchiata  of  the  Upper  Helderberg,  Ham- 
ilton, Portage  and  Chemung  groups  (Monomyaria).  Pal.  N.  Y. , 
Vol.  5,  Pt.  1,  1884,  pp.  I-X,  1-268,  pis.  1-33,  81-92.    The 
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following  species  are  figured  and  described  from  the  Falls  of 
the  Ohio :  Aviculapecten  prineepSf  Pterinopeeten  reflex}^*,  P. 
nodosnSj  Pterinea  (jrandis;  Olyptodesma  occidentale,  Limopt4>ra 
cancdlata.  Pterinea  grandU^  a  new  species  from  Scott  County, 
is  described. 

1884.  Hall,  J  as.  Descriptions  of  fossil  corals  from  the  Niagara  and 
Upper  Helderberg  groups.  35th  Ann.  Bep't  N.  Y.  State  Mus. 
Nat.  Hist,  pp.  407-464,  pis.  16,  23-30.  Describes  and  figures 
a  large  number  of  new  species  from  the  Falls  of  the  Ohio. 

1 884.    Hall,  J  as.     Descriptions  of  the  species  of  fossil  Reticulate  Sponges 
constituting  the  family  Dictyospongia.     35th  Ann.  Rep't  N.  Y. 
.   State  Mus.  Nat.  Hist.,  pp.  465-481,  pis.  18-21.     Sj)ecies  from 
the  Keokuk  at  Crawfordsville  are  described. 

1H85.  Hall,  Jas.  Lamellibranchiata  (Dimyaria),  Pal.  N.  Y.,  Vol.  5, 
Pt.  I,  pp.  269-561,  pis.  34-96.  Eighteen  species  from  In- 
diana are  described  and  figured  in  this  volume,  some  of  which 
are  new.  • 

1887.  Hall,  Jas.     Corals  and  Bryozoa.     Pal.  of  N.  V.,  Vol.  6,  1887, 

pp.  I-XXVI,  1-298,  pis.  1-66.  In  this  volume  Prof  Hall 
describes  and  figures  about  seventy  species,  many  of  which  are 
new,  from  the  ** Corniferous  Limestone"  at  the  Falls  of  the 
Ohio. 

1888.  Hall,  Jas.     Pteropoda  of  the  Niagara,  Lower  and  Upper  Hel- 

derburg,  Hamilton  and  Waverly  (Jroups.  Pal.  N.  Y.,  Supple- 
ment Vol.  5,  Pt.  2,  pp.  5-7,  pi.  104,  1888.  Describes  and 
figures  TftUacidUes  derUhea 'from  Pendleton. 

1888.  Hall,  Jas.  Tubicolor  Annelida,  Pal.  N.  Y.,  Supplement  Vol. 
5,  Pt.  2,  pp.  8-24,  pi.  116,  1888.  Describes  and  figures  Orr- 
nidUe}<  proprlvs  from  Waldron,  and  figures  Tentacidit^  rie/imond- 
ertAM  Miller  from  Richmond. 

1888.  Hall,  Jas.  Supplement  containing  descriptions  and  illustrations 
of  Pteropoda,  Cephalopoda  and  Annelida.  Pal.  N.  Y.,  Vol.  5, 
Pt.  2,  1888,  pis.  114-129.  Three  Cephalopods  from  Indiana 
are  figured  in  this  supplement.  These  are  OompJioceras  minum 
from  the  Falls  of  the  Ohio,  (hihoceraa  indianense  and  0.  ioarus 
from  Rockford,  Indiana. 

1888.  Hall  Jab.,  and  Clabk,  J.  M.  Trilobites  and  other  Crustacea  of 
the  Oriskany,  Upper  Helderberg,  Hamilton,  Portage,  Chemung 
and  CaUkill  Groups.  Pal.  of  N. Y.,  Vol.  7, 1888,  pp.  I-LXIV, 
1-236,  pis.  1-36.     Two  new  species  from  what  Hall  considers  a 
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Schoharie  grit  horizon  at  Pendleton,  Indiana,  are  described. 
These  are  Poetm  curvimarginatus  and  P,  latimargiyiaiu^.  Other 
uew  epecifs  from  the  Falls  of  the  Ohio  are  figured. 

1892.  Hall,  Jas.,  and  Clark,  J.  M.  An  introduction  to  the  study  of 
the  genera  of  Paleozoic  Brachaeopoda.  Pal.  of  N.  Y.,  Vol.  8, 
Pt.  I,  1892,  pp.  182,  346.  Two  new  Brachiopods  from  Indiana 
are  described  and  figured  in  this  volume.  Dei^hya  niginosa  from 
the  Keokuk  and  P/iolidops  caUeda  from  the  Corniferous  Ls. 

1872.  Hall,  Jas.,  and  Whii  field,  R.  P.  Descriptions  of  new  specieii 
of  fossils  from  the  vicinity  of  Louisville,  Kentucky,  and  the 
Falls  of  the  Ohio.  24th  Ann.  RepH  Regents  of  the  Univ.  of 
N.  Y.,  1872,  pp.  223-239.  The  plates  were  published  in  the 
27th  Ann.  Rep't  Reg   Univ.  N.  Y.,  1875,  Nos.  9-13.  * 

1844.  Haymond,  Rufus.  Notices  of  remains  of  Megatherium,  Masto- 
don and  Silurian  fossils.  Am.  Jour.  Sci.,  Vol.  46,  pp.  294-296, 
1844. 

1887.  Herkick,  C.  L.  A  sketch  of  the  geological  history  of  Licking 
County,  accompanying  an  illustrated  catalogue  of  Carboniferous 
fossils  from  Flint  Ridge,  Ohio.  Denison  Univ.  Bull,  Vol.  2, 
pp.  62,  H3.  Gives  descriptive  notes  on  three  Trilobites  from 
Rockford,  Indiana.  They  are  PhiUipsia  scittda  M.  &  W.,  P. 
doris  (Hall)  Winch,  and  P.  rockfordenm  Winch. 

1891.  Hubbard,  Geo.  C.  The  Upper  limits  of  the  Lower  Silurian  at 
Madison,  Indiana.  Proc.  Ind.  Acad.  Sci.,  1891,  pp.  68-70. 
Places  the  limit  50  feet  above  the  Favistella  reef. 

1891.  Hubbard,  Geo.  C.  The  Cystideans  of  Jerterson  County,  Indiana. 
Proc.  Ind.  Acad.  Sci.,  1891,  p.  68.  Gives  no  list  of  species. 
Mentions  Big  Creek  as  a  good  locality  for  collecting. 

1891.  Hubbard,  Geo.  C.  Hudson  River  fossils  of  Jefferson  County, 
Indiana.  Proc.  Ind.  Acad.  Sci.,  1891,  p.  68.  Gives  a  sum- 
mary by  families  of  number  of  species.  No  specific  names 
given. 

1874.  James,  U.  P.  Descriptions  of  new  species  of  fossils  from  the 
Lower  Silurian  formation,  Cincinnati  group.  Cin.  Quart.  Sci., 
Vol.  1.  1874,  pp.  239-242.  Describes  a  new  species  from 
Wayne  County — AvindacamujcUa — and  mentions  Indiana  local- 
ities fur  some  other  species. 

1886.  James,  J.  F.  Cephalopoda  of  the  Cincinnati  group.  Jour. 
Cin.  Soc.  Nat.  Hist,  Vol.  8,  1886,  pp.  235-253.  The  paper 
contains  a  convenient  key  to  the  species  of  Cephalopoda  and 
gives  Indiana  localities  for  a  number  of  species. 
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1886.  James,  J.  F.  Protozoa  of  the  Ctocinnati  group  Jour.  Giu.  Soc. 
Nat.  Hist,  Vol.  IX,  No.  3,  pp.  244-262, 1886.  Gives  a  synop- 
sis of  genera  and  species  of  the  Protozoa  of  the  Hudson  River 
group.  Notes  Lahediia  montifera  from  Madison  and  Stromaiocr- 
rium  richmondense  Miller,  Hudson  River  group,  Richmond. 

1892.  James,  J.  F.  Manual  of  the  Paleontology  of  the  Cincinnati  group. 
Jour.  Cin.  Soc.  Nat.  Hist.,  Pt  3,  in  Vol.  15,  No.  2, 1892,  pp. 
88-100;  Pt.  4,  Vol.  15,  Nos.  3  and  4,  pp.  144-160;  Pt.  5,  Vol. 
16,  1894,  pp.  178-208;  Pt.  6,  Vol.  18,  1896;  Pt.  7,  Vol.  18, 
pp.  115-140. 

1897.  James,  J.  F.  Article  XII— Manual  of  the  Paleontology  of  the 
Cincinnati  group.  Jour.  Cid.  Soc.  Nat.  Hist.,  Vol.  XIX,  No. 
3,  pp.  99-118.  The  following  species  from  Indiana  localities 
are  included :  Xenocrijius  baeri  M.,  Richmond,  Olypiocrinv^  de- 
cadadylus  H.,  Madison. 

1889.  Keyes,  C.  R.     The  Carboniferous  Echinodermata  of  the  Missis- 

sippi basin.  Am.  Jour.  8ci.,  3d  Ser.,  Vol.  3,  p.  186.  (fives 
table  showing  range  of  principal  carboniferous  genera. 

1890.  Key£8,  C.  R.      Sjmopsis  of   American   Carbonic  Calyptrseidse. 

Proc.  Phila.  Acad.  Nat.  Sci.,  1890,  pp.  150-181,  PI.  2.  Three 
species  from  Crawfordsville  are  figured — Oaptdns  sulcatinus,  C. 
equUateralis,  G.  infundibvlum — and  one  from  the  Coal  Measures, 
C.  pannis. 

1896.  Kindle,  E.  M.  The  Whetstone  and  Grindstone  rocks  of  Indiana. 
20th  Ann.  Rep't  Ind.  Dept.  Geol.  and  Nat.  Res.,  1895,  p.  849. 
Describes  occurrence  of  Lepviodeiidrojia  standing  upright  in  the 
Whetstone  quarries  near  French  Lick,  and  republishes  the  orig- 
inal figure  of  Pax)la  vetmla, 

1889.  Knowlton,  F.  K.  Description  of  a  problematic  organism  from 
the  Devonian  at  the  Falls  of  the  Ohio.  Am.  Jour.  Sci.,  3d 
Ser.,  Vol.  37,  1889,  pp.  202-209,  fig.  1-8.  The  organisms  are 
referred  provisionally  to  the  genus  Calcisphaera. 

1870.  Lesquereaux,  Leo.  Description  of  new  species,  and  an  enumera- 
tion, with  remarks  on  species  already  known.  Geol.  Surv.  of 
III.,  Vol.  4,  1870,  pp.  379-477,  pis.  5-31.  One  new  coal  plant 
is  described  from  Indiana,  without  figure — JClwndrUes  colletti — 
and  mention  is  made  of  another. 

1875.  Lesi^tereaux,  Leo.  Species  of  fossil  marine  plants  from  the  Car- 
boniferous Measures.  Geol.  Survey  of  Ind.,  1875,  pp.  135-145. 
Five  new  species  are  described  and  figured.  Four  of  these  are 
from  Indiana  and  one  from  Illinois. 
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1875.  LE8QUEREAUX,  Leo.  Gcol.  Survey  of  Ind.,  1875,  p.  7.  Eight 
species  of  fossil  plants  from  the  Millstone  grit  are  given  by  Cox, 
which  were  determined  by  Lesquereauz. 

1883.  Lesquereaux,   Leo.     Principles  of  Paleozoic  Botany  and  the 

fauna  of  the  Coal  Measures.  13th  Ann.  Rep't  Ind.  Geol.  Surv., 
1883,  pp.  1-185,  pis.  1-22.  Gives  descriptions  of  the  fossil 
plants  which  have  been  and  are  likely  to  be  found  in  Indiana. 

1884.  Lesquereaux,  Leo.     A  list  of  the  species  of  fossil  plants  found 

at  each  locality.  2d  Gteol.  Surv.  Pa.,  Vol.  3,  p.  852.  Gives 
list  of  species  known  from  the  Whetstone  beds. 

1849.  Lyell,  Chas.  A  second  visit  to  the  U.  S.  Vol.  II,  pp.  269-278, 
London,  1849.  Describes  fossil  Sigilaria  at  New  Harmony  and 
the  Coral  reef  at  Louisville. 

1857.  Lyon,  Sydney  S.  Description  of  new  species  of  organic  remains. 
Ky.  Geol.  Surv.,  Vol.  3,  1857,  pp.  467-498,  pis.  1-5.  The  fol- 
lowing new  criuoids  from  the  Falls  of  the  Ohio  are  figured  and 
described:  Actinacrintui  abnormis,  DaUUocrinus  lacu8,Vasocrinu8 
iiculptu8f  Olavanites  verneuUiif  0.  angidaris,  Godader  altematus. 

1859.  Lyon,  Sydney  S.  and  Casseday  8.  A.  Description  of  nine  new 
species  from  the  Subcarboniferous  rocks  of  Indiana  and  Ken- 
tucky. Am.  Jour,  of  Sci.  and  Arts,  Vol.  XXIX,  pp.  68-79, 
1859.  Describes  five  species  without  figures  from  the  Indiana 
Subcarboniferous,  Cayaihocrimia  decadactybiSy  C  fiexadactyltuff 
Actin(tcnnu8  indianensU  and  Onychocrinus  ejccidpttiSy  from  Mont- 
gomery County,  and  Actinocri7m8  coreyi,  from  Washington 
County. 

1859.  Lyon,  S.  S.,  and  Casseday.  Description  of  nine  new  species 
of  Crinoidea  from  the  Subcarboniferous  rocks  of  Indiana.  Am. 
Jour.  Sci.,  Vol.  28,  2d  ser.,  pp.  233-246,  1859.  The  species 
which  are  described  here  without  figures  are  figured  in  the  Geol. 
Surv.  of  111.,  Vol.  7. 

1861.  Lyon,  Sidney  S.  Descriptions  of  new  Paleozoic  fossils  from 
Kentucky  and  Indiana.  Proc.  Acad.  Nat.  Sci.  Phila.,  pp. 
409-414,  1  plate,  1861.  Describes  two  new  species  from  strata 
just  below  the  Hydraulic  limestone  at  the  Falls  of  the  Ohio, 
Onodxocrinus  exeulpttis  and  Megigfocrinus  npinulosm, 

1882.  McCaslin,  David  S.  Geology  of  Jay  County.  12th  Ann. 
Rep't  Ind.  Dept.  Oeol.  and  Nat  Hist,  1882,  p.  166.  Gives 
a  list  of  fifteen  species  from  Niagara  at  Jay  City. 
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1869.  McCheskey,  J.  H.  Descriptions  of  Paleozoic  rocks  of  the  We8^ 
em  States,  with  illustrations.  Trans.  Chic.  Acad,  of  Sci.,  Vol. 
1,  1867-1869,  pp.  1-57,  pis.  1-9.  Several  species  from  the 
Coal  Measures  of  Indiana  are  described,  and  also  one  from  the 
Hudson  River  group,  TrenuxtMpira  mathewtoni, 

1865.  Meek,  F.  B.  Descriptions  of  nine  species  of  Crinoidea,  etc., 
from  the  Paleozoic  rocks  of  Illinois  and  some  of  the  adjoining 
States.  Proc.  Phila.  Acad.  Sci.,  1865, pp.  143-166.  Describes 
some  new  Crinoids  from  Crawfordsville. 

1869.  Meek,  B.  F.  Description  of  new  Crinoidea  and  Echinoidea  from 
the  Carboniferous  rocks  of  the  Western  States,  with  a  note  on 
the  Genus  Ony chaster.  Proc.  Phila.  Acad.  Nat.  Sci.,  1869-70, 
pp.  67-83.     Describes  Oalceocrinw  bradleiji  from  Crawfordsville. 

1871.  Meek,  F.  B.  Descriptions  of  new  Western  Paleczoic  fossils, 
mainly  from  the  Cincinnati  group  of  the  Lower  Silurian  series 
of  Ohio.  Proc.  Phila.  Acad.  Sci.,  1871,  pp.  308-336.  Refers 
Homocrinus  polydactyius  Shum.  from  Richmond,  Indiana,  to 
Paterioerinus  (Dendroerinus)  polydactyius, 

1871.  Meek,  F.  B.     On  some  new  Silurian  Crinoids  and  Shells.     Am. 

Jour.  Sci.  and  Arts,  Vol.  II,  3d  ser.,  1871,  pp.  25)5-302. 
Describes  two  new  Crinoids  Detidrocrinui  eaaei  and  Lepocnnites 
mooreiy  from  Richmond,  Indiana. 

1872.  Meek,  F.  B.     Descriptions  of  two  new  star- fishes  and  a  Crinoid 

from  the  Cincinnati  group  of  Ohio  and  Indiana.  Am.  Jour, 
of  Sci.  and  Arts,  Vol.  Ill,  3d  ser. ,  p.  260.  Describes  (rlypt4)crinw 
haeri  and  Slencuter  grandis  from  Richmond,  Indiana. 

1872.  Meek,  F.  B.     Deseriptions  of  two  new  star-fishes  and  a  Crinoid 

from  the  Cincinnati  group  of  Ohio  and  Indiana.  Am.  Jour, 
of  Sci.,  3d  ser..  Vol.  3,  1872,  pp.  257-262.  These  descrip- 
tions,  with  illustrations,  are  republished  in  the  Pal.  of  Ohio. 

1873.  Meek,  F.  B.     Spergen  Hill  fossils  identified  among  specimens 

from  Idaho.  Am.  Jour.  Sci.,  3d  ser..  Vol.  5,  1873,  pp. 
383-384. 

1873.  Meek,  F.  B..  Descriptions  of  invertebrate  fossils  of  the  Silurian 
and  Devonian  systems.  Greol.  Surv.  of  Ohio,  Vol.  I,  Pt.  II, 
pp.  1-243.  Gives  Indiana  localities  of  many  Lower  Silurian 
fossils. 

1860.  Meek,  F.  B.,  asd  Worthen,  A.  H.  Descriptions  of  new  Car- 
boniferous fossils  from  Illinois  and  other  Western  States.    Proc. 
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Phila.  Acad.  Nat.  Sci.,  1860,  pp.  447.  Several  foMils  from 
Rockford  are  described,  some  of  which  are  figured  in  Vol.  2, 
Geol.  Surv.  of  III. 

1861.  Meek,  F.  B.,  and  Worthen,  A.  H  Remarks  on  the  age  of  the 
Goniatite  Limestone  at  Rockford,  Indiana,  and  its  relations  to 
the  ''Black  Slate''  of  the  Western  States  and  to  some  of  the 
succeeding  rocks  above  the  latter.  Am.  Jour.  Sci.,  2d  ser., 
Vol.  3i,  pp.  167-177.  Gives  list  of  f^pecies  from  Rockford 
known  to  be  identical  with  Chateau  Ls.  species  in  Missouri  and 
Illinois. 

1865.  Meek,  F.  B.,  and  Wobthen,  A.  H.  Descriptions  of  new  Crin- 
oidea,  etc. ,  from  the  Carboniferous  rocks  of  Illinois  and  some 
of  the  adjoining  States.  Proc.  Phila.  Acad.  Nat.  Sci.,  1865, 
pp.  155-166.     Describes  several  Crinoids  from  Crawfordsville. 

1865.  Meek,  F.  B  ,  and  WortheNjA.  H.     Contributions  to  the  Pale- 

ontology of  Illinois  and  other  Western  States.  Proc.  Phila. 
Acad,  of  Sci.,  1865,  pp.  251-275.  Gyrocerasf  rockfordensu  and 
Naviilm  (Cryptoceras)  rockfordeimis  are  described  from  Rockford, 
Indiana. 

1866.  Meek,  F.  B.,  and  Worthen,  A.  H.     Invertebrate  fossils  of  the 

Kinderhook  group.  Geol.  Surv.  of  111.,  Vol.  2,  1866,  pp.  145- 
166,  pi.  14.  Several  species  from  Rockford  originally  described 
in  Proc.  Phila.  Acad.  Sci.,  1860,  are  figured  in  this  volume. 

1868.  Meek,  F.  B  ,  and  Worthen,  A.  H.  Paleontology.  Geol. 
Surv.  of  111.,  1868,  Vol.  3,  Pt.  2,  pp.  291-565,  pis.  1-20.  A 
number  of  fossils  from  Indiana,  previously  described  in  the 
Proc.  Phila.  Acad,  of  Sci.  without  illustrations,  are  figured  in 
this  volume. 

1868.  Meek,  F.  B.,  and  Worthen,  A.  H.  Fossils  of  the  Hamilton 
group.  Geol.  Surv.  of  111.,  Vol.  3,  1868,  pp.  419-449,  pis. 
10-12.  A  few  Indiana  species  previously  described  in  Proc. 
Chic.  Acad.,  Vol.  1,  and  Proc.  Acad.  Nat.  Sci.  Phila.,  1866, 
are  figured  in  this  volume. 

1870.  Meek,  F.  B.,  and  Worthen,  A.  H.  Descriptions  of  new  species 
and  genera  of  fossils  from  the  Paleozoic  Rocks  of  the  Western 
States.  Proc.  Phil.  Acad.  Nat.  Sci.,  1870,  pp.  22-64.  A 
number  of  species  from  Indiana  are  described  but  not  figured 
in  this  paper.  Some  of  them  have  since  been  figured  in  Vol. 
7,  Geol.  Surv.  of  111. 

1873.  Meek,  F.  B.,  and  Worthen,  A.  H.  Descriptions  of  inverte- 
brates from  the  Carboniferous  System. ^ Geol.  |Surv.  of  111., 
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Vol.  7,  1873,  pp.  32V52>^,  pk  1-17.  This  paper  figuroB  a 
number  of  Crawfordsville  Crinoids  which  were  described  by 
the  authors  without  figures  in  the  Proc.  Phila.  Acad.  Nat.  Sci., 
1870,  p.  22,  and  by  Lyon  and  Cassiday  in  Am.  Jour.  Sci.,  Vol. 
28,  2d  ser. ,  p.  233. 

1874.  Miller,  S.  A.  Monograph  of  the  Gasteropoda  of  the  Cincinnati 
group.  Cin.  Quart.  Jour.  Sci.,  Vol.  1,  1874,  pp.  302-321, 
fig.  80-34.  One  new  species  from  Richmond,  Indiana  (Bellero- 
phon  inohri)  is  described,  and  Indiana  localities  of  several  other 
species  are  given. 

1874.  Miller,  8.  A.  Monograph  of  the  Lamellibranchiata  of  the  Cin- 
cinnati group.  Cin.  Quart.  Jour.  Sci  ,  Vol.  1,  1874,  pp.  211- 
236,  fig.  20-29.  Several  new  species  of  Tentaeulitef^  and 
Btyrieiay  and  some  new  iMmellibranrhes  are  described  and  fig- 
ured from  Richmond,  Osgood  and  Veisailles,  Indiana. 

1874.  Miller,    S.   A.     Notice   of  Modiohpm  plioladiforyniif  (Foster  & 

Whitney).  Cin.  Quart.  Jour.  Sci.,  Vol.  1,  1874,  p!  2<*2.  A 
Lamellibranch  from  Richmond  is  identified  with  this  species. 

1875.  Miller,  S.  A.     Crania  reticularis,     Cin.  Quart.  Jour.  Sci  ,  Vol. 

2,  1875,  p.  280,  fig.  22.  This  species  is  described  from  a 
specimen  obtained  from  Brookville,  Indiana. 

1875.  Miller,  S.  A.  Class  Cephalopoda  (Cuvier),  as  represented  in 
the  Cincinnati  group.  Cin.  Quart.  Jour.  Sci.,  Vol.  2,  1875, 
pp.  121-134.     Indiana  localities  are  given  for  several  species. 

1875.  Miller,  S.  A.  Monograph  of  the  Class  Brachiopoda  of  the  Cin- 
cinnati group.  Cin.  Quart.  Jour.  Sci.,  Vol.  2,  1875,  pp.  6-62. 
Indiana  localities  are  given  for  a  large  number  (»f  the  species 
considered. 

1878.  Miller,  S.  A.  Descriptions  of  a  new  genus  and  eleven  new 
species  of  fossils.  Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  1,  1878, 
pp.  100-108,  pi.  3  and  4.  Four  new  species  from  the  Hudson 
River  group  of  Indiana  are  described;  these  are  CyrtdUes 
inagnna,  Murdiisimia  muitigrHma^  Cyrtoceras  aitioenum  and  Angel- 
bun  cuneatiim. 

1878.  Miller,  S.  A.  Description  of  eight  new  species  of  Holocystites 
from  the  Niagara  group.  Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  1, 
No.  3,  pp.  129-136.  pis.  V.  and  VI.,  1878.  Describes  and 
illustrates  with  good  figures  the  following  new  species:  H. 
brauni,  H.  or)iatus,  H,  globosuHf  H,  elegans^  H,  pleonus,  from  the 
Niagara,  Jefierson  County,  Indiana;  H.  ivetJierbyi  Niagara, 
Ripley  County,  Indiana;  H,  perlongtis  Niagara,  Waldron,  In- 
diana. 
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1879.  Miller,  S.  A.  Description  of  twelve  new  fossil  species  and 
remarks  upon  others.  Ciu.  Soc.  Nat.  Hist.,  Vol.  II,  No.  2. 
1879,  pp.  104-118,  pis.  9-10.  Describes  the  following  species 
from  Niagara  strata,  Ripley  County :  Holocygtites  tumiduSy  H, 
baculm,  H.  rotumbis,  H.  Hiihrotundus,  H.  dyerl,  H,  t)€ntrico)mSf 
Pisocrinus  gemmjformii*.   From  Osgood,  Stephatwcrinus  osgoodensis. 

1879.  Miller,  S.  A.  Catalogue  of  fossils  found  in  the  Hudson  River, 
Utica  Slate  and  Trenton  groups,  as  exposed  in  southeastern 
Indiana,  the  southwestern  part  of  Ohio  and  northern  part  of 
Kentucky.     Ind.  Geol.  Rep't,  1876-77-78 

1879.  Miller,  S.  A.  Remarks  upon  the  Kaskaskia  group,  and  descrip- 
tions of  new  species  of  fossils  from  Pulaski  County,  Kentucky. 
Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  II,  No.  1,  pp.  31-42,  1879. 
The  paper  gives  the  views  of  Hall,  Shumard  and  Worthen  on 
the  stratigraphic  relations  of  the  Kaskaskia  group,  and  con- 
cludes that  the  name  Kaskaskia  must  displace  Chester  in 
nomenclature  by  reason  of  ten  years  priority  in  publication. 

1879.  Miller,  S.  A.  Description  of  two  new  species  from  the  Niagara 
group  and  five  from  the  Keokuk  group.  Jour.  Cin.  Soc.  Nat. 
Hist.,  Vol.  n.  No.  2,  1879,  pp.  254-259,  pi.  XV.  Describes 
Cyathocrinus  liarriM  and  Palaeaster  crauford^viUetms  from  the 
Keokuk  at  Crawfordsville,  and  Holoeijstites  turbinatuA  from  the 
Niagara,  Ripley  County. 

1881.  Miller,  S.  A.  Observations  on  the  unification  of  geological 
nomenclature,  with  s})ecial  reference  to  the  Silurian  formation 
of  North  America.  Jour.  Cin.  Soc.  of  Nat.  Hist.,  Vol.  IV, 
No.  3,  pp.  267-293,  1881.  Describes  the  Silurian  rocks  as 
they  occur  in  Indiana  and  elsewhere  in  the  United  States,  and 
discusses  their  paleontological  features  in  detail. 

1881.  Miller,  S.  A.     Description  of  new  species  of  fossils.     Jour.  Cin. 

Soc.  Nat.  Hist.,  Vol.  IV,  No.  3,  pp.  259-262,  pi.  6,  1881. 
Describes  and  figures  one  new  species  from  the  Hudson  River 
group  at  Versailles  and  Osgood,  Indiana,  Leperditia  caieigena, 

1882.  Miller,  S.  A.     Description  of  two  new  genera  and  eight  new 

species  of  fossils  from  the  Hudson  River  group,  with  remarks 
upon  others.  Jour.  Ciu.  Soc.  of  Nat.  Hist.,  Vol.  V,  pp.  34-44, 
pi.  1-2,  1882.  One  new  sponge  is  described  from  Richmond, 
Stromatocerium  ricfimondense.  This  was  described  as  *  *  pisolitic 
balls"  by  J.  T.  Plummer  in  the  A.  J.  S.,  Vol.  44,  p.  281. 

1882.  Miller,  S.  A.  Description  of  three  new  orders  and  four  new 
families  in  the  class  Echinodermata  and  eight  new  species  from 
the  Silurian  and  Devonian  formations.     Jour.  Gin.  Soc.  Nat 
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Hist,  Vol.  V,  1882,  pp.  221-231,  pi.  IX.  Describes  Licheruh 
erinus  tuber cvlaJtus^  from  the  Hudson  River  group  three  miles 
south  of  Osgood ;  Cydora  ptdceUa,  from  the  Hudson  River  at 
Versailles,  and  Poteriocrinus  davisanus  and  P.  nettlerothanuSf  from 
the  Upper  Helderberg  at  Deputy,  Indiana. 

1882.  Miller,  8.  A.  Descriptions  of  ten  new  species  of  fossils.  Jour. 
Cin.  Soc.  Nat.  Hist.,  Vol.  V,  1882,  pp.  79-88,  pis.  3  and  4. 
Describes  Cyat/iocrinus  erawfordsvittensis  from  Crawfordsville. 

1888.  Miller,  S.  A.  The  structure,  classification  and  arrangement  of 
American  Paleozoic  Crinoids  into  families.  16th  Rep't  Ind. 
Dept.  of  Geol.  and  Nat.  Hist.,  1888,  pp.  302-326.  The 
author  indicates  the  systematic  relations  as  understood  by  him 
of  the  Paleozoic  genera,  including  those  from  Indiana. 

1891.  Miller,  S.  A.  Paleontology.  17th  Rep't  Ind.  Dept.  of  Geol. 
and  Nat.  Hist.,  1891,  pp.  611-705,  pis.  I- XX.  This  paper 
describes  and  figures  sixty-eight  new  species  of  Indiana  fossils 
fr^m  the  Carboniferous,  Devonian  and  Silurian  rocks;  also  sev- 
eral from  Kentucky  and  Missouri. 

1893.  Miller,  S.  A.     Paleontology.     18th  Rep't  Ind.  Dept.  of  Geol. 

and  Nat.  Hist.,  1893,  pp.  257-356,  pis.  I-XII.  The  author 
describes  forty  new  species  from  the  Carboniferous,  Devonian 
and  Silurian  rocks  of  Indiana.  Several  new  species  from  Ohio, 
Kentucky,  Missouri  and  Kansas  are  described. 

1894.  Miller,  8.  A.,  and  Faber,  Chah.     Jour.  Cin.  Soc.  Nat.  Hist., 

Vol.'  17,  pp.  22-33,  pi.  1.  New  species  of  fossils  from  the 
Hudson  River  group  and  remarks  upon  others.  The  authors 
describe  a  new  Lamellibrancb — Bodmania  inauetum — which  is 
the  type  of  a  new  genus  from  Richmond,  Indiana. 

1888.  Miller,  S.  A.,  and  Gukley,  F.  E.  Description  of  some  new 
genera  and  species  of  Echinodermata  from  the  Coal  Measures 
and  Subcarboniferous  rocks  of  Indiana,  Missouri  and  Iowa. 
16th  Rep't  Ind.  Dept.  of  Geol.  and  Nat.  Hist.,  1888,  pp.  326- 
373,  10  pis.  Describes  and  figures  thirty-one  new  species  of 
Crinoidea  from  the  Keokuk  group  of  Indiana. 

1890.  Miller,  S.  A.,  and  Gurley,  W.  F.  E.  Description  of  some  new 
genera  and  species  of  Echinodermata,  from  the  Coal  Measures 
and  Subcardoniferous  rocks  of  Indiana,  Missouri  and  Iowa. 
Jour.  Cin.  Soc.  Nat.  Hist.,  1890,  pp.  3-25,  pi.  1-4.  The  fol- 
lowing new  species  of  crinoids  are  described  from  Crawfords- 
ville:  Agaricocrintis  splendeuSj  Onychoerinus  ulrichiy  BcU^>crinu8 
ulrichi,  Batoerinus  marinus,  B,  jucundus,  Poterioeritms  granili' 
neuSj  P.  craiufordsvillensis,  Scaphiocrintia  vianus. 
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1896.  Miller,  8.  A.,  and  Gurley,  Wm.  F.  E.  Description  of  some 
new  species  of  invertebrates  from  the  P&leozoic  rocks  of  Illinois 
and  adjacent  States.  Bull.  No.  3,  III.  State  Mus.  Nat.  Hist., 
1893,  pp.  1-8 ly  pis.  1-8.  The  paper  describes  from  Indiana 
two  new  Trilobites — Licha»  hanoverengis,  Lidice  bymesamis,  Lin- 
gula  indianensiSf  Connlaria  graiiosa,  C,  sjyeryemis  andf  a  number 
of  new  Crinoids. 

.   Miller,  S.  A.,  and  Gurley,  Wm.  F.  E.     New  and  interesting 

species  of  Paleozoic  fossils.  Bull.  7,  111.  State  Mus.  Nat  Hist 
pp.  1-89,  pis.  1-5.     Several  Indiana  species  are  described. 

1896.  Miller,  S.  A.,  and  Gurley.  Wm.  F.  E.  New  species  of  Echin- 
odermata  and  a  new  Crustacean  from  the  Paleozoic  rocks.  Bull. 
10  III.  State  Mus.  .Nat.  Hist.,  p.  90,  pi.  5.  Describes  Euryp- 
terus  kokomoenm  from  Kokomo. 

1896.  Miller,  8.  A.,  and  Gurley,  Wm.  F.  E.     New  species  of  paleo- 

zoic invertebrates  from  Illinois  and  other  States.  Bull.  11  111. 
State  Mus.  Nat.  Hist.,  pp.  1-50,  pie.  1-5.  Describes  three 
(rdstropoda,  a  Goniatite^  an  (h'Uioc4>rai*  and  a  Connlana. 

1897.  Miller,  S.  A.,  and  Gurley,  Wm.  F.  E.     New  species  of  Cri- 

noids, Cephalopods  and  other  Paleozoic  fossils.  Bull.  12  III. 
State  Mus.  Nat.  Hist.,  pp  1-69,  pis.  1-5.  Describes  several 
species  from  Indiana. 

1878.  Miller,  8.  A.,  and  Dye^i, C.  B.  Contributions  to  Paleontology. 
Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  1,  1878,  pp.  24-39,  pis.  1-2. 
Three  new  species  from  Waldron  are  described  — Codcwter  put- 
chdlm^  Euealyj^toerinustuhermlatmy  and  Spirijera(  !)  wMronensiA. 
A  new  species  from  Versailles,  Indiana — Coimlaina  formosa — is 
described  and  figured. 

1892.  Miller,  S.  A.,  and  Faber,  C.  Some  new  species  and  new 
structural  parts  of  fossils.  Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  15, 
1892,  pi.  1.  A  new  species  from  the  Niagara  at  Madison,  In- 
diana— Holocyitite^  affinin — is  described  and  figured. 

1894.  Miller,  S.  A.,  and  Faher,  C.  L.  Description  of  some  Cincin- 
nati fossils.  Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  17, 1894, pp.  137- 
158,  pi.  7  and  8.  The  authors  describe  the  following  new  species 
from  Indiana :  Gomphoceras  indiaiwnsu,  Hyddhex  vermdleml^, 
HyolWien  (  f)  duhiiis  and  Berychia  Juimmelli. 

188ti.  Moore,  D.  R.  Fossil  corals  of  Franklin  County,  Indiana.  Bull. 
Brookville  Society  of  Nat.  Hist.,  No.  2,  1886,  pp.  50-51.  This 
paper  gives  a  list  of  twenty-three  species  from  the  Upper  and 
Low^r  Silurian,  and  foor  from  the  Drift. 
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1886.  Moors,  D.  R.  Two  hours  amoDg  the  foesils  of  Franklin  County, 
Indiana.  Bulletin  of  the  Brookviile  Society  of  Natural  History, 
No.  1,  pp.  44-45.  The  paper  gives  a  list  of  seventeen  Lower 
Silurian  foesils. 

1893.  MooRB,  Jo8.  The  recently  found  Castoroides  in  Randolph 
County,  Indiana.  Am.  Geol.,  Vol.  12,  1893,  pp.  69-74,  pi.  3. 
Castoroides  ohioeiim  Foster. 

1890.  MooRB,  Jos.  Concerning  a  skeleton  of  the  great  fossil  beaver, 
Castoroides  ohioensis.  Jour.  Cin.  Soc.  of  Nat.  Hist.,  Oct.  1890, 
pp.  138-169.  Gives  detailed  description  and  twenty-five  figures 
of  a  specimen  from  Raudolph  County,  Indiana. 

1890.  MooRE,  Jo?.  Concerning  some  portions  of  Castoroides  ohioensis 
not  heretofore  known.  Proc.  Am.  Assoc.  Adv.  Sci.,  Vol.  39^ 
1890,  pp.  205-267.     Specimen  from  Randolph  County. 

1873.  Newberry,  J.  S.  Descriptions  of  fogsil  fishes.  Geo.  Surv.  of 
Ohio,  Vol.  I,  Pt.  IT,  pp.  247-355.  The  author  refers  to  the 
species  referred  incorrectly  by  Owen  and  Norwood  to  the  Upper 
.  Silurian  at  Madison  (p.  262),  and  calls  attention  to  a  bone  bed 
at  North  Vernon,  Indiana.  Reports  Gyrocanthus compressiis  from 
Dearborn  County. 

1879.    Newberry,  J.  S.     List  of  fos?ils  of  Harrison  County.     8th,  9th 

and  10th  Ann.  Rep'ts  Geol.  Surv.  Ind.,  1879,  pp.  341-349. 

The  list  of  fossils  by  Cojlett  has  appended  a  list  of  species  of 

fishes  determined   by  Newberry.     The  new  species  described 

are    Chomatodtts   sellifomiis,   C.   angusitis,    C.   obliqua^,   LUgodus 

aj^nw,    Orodus  colletti,  Helodns  laevis,  Deltodiu*  cinctiiSf  Petalodus 

knappi,  and  Archaedmtis  gigas.     The  last  genus  is  also  new. 

« 
1890.    Newberry,  John  8.     The  Paleozoic  fishes  of  North  America. 

Mouog.  U.  S.  Geol.  Surv.,  Vol.  16,  340  pages,  53  pis.,  Wash- 
ington, 1890.     A  few  species  from  Indiana  are  figured. 

186f).  Newberry,  J.  8.,  and  Worthen,  A.  H.  Descriptions  of  new 
species  of  Vertebrates,  mainly  from  the  Subcarboniferous  Lime- 
stone and  Coal  Measures  of  Illinois.  Greol.  Surv.  of  111  ,  Vol. 
2,  186H,  pp.  11-141,  pis  1-13.  Five  species  of  fishes  from 
Posey  County  are  described — Cladodus  gracilis,  Diplxxlus  latus^ 
I),  compresswi,  Ctenopiydmis  semicircidarisy  Ede^iis  minor — and 
one  from  Rock'brd,  Orodits  multicarinatm. 

1889.  Neftleroth,  Henry.  Kentucky  fossil  shells  A  monograph 
of  the  fossil  shells  of  the  Silurian  and  Devonian  rocks  of  Ken- 
tucky. Ky.  Geo].  Surv.,  pp.  1-245,  pis.  I-XXXVI,  Frank- 
fort, Ky.  A  large  number  of  Devonian  fossils  from  Clark 
County,  Indiana,  and  the  Falls  of  the  Ohio  are  figured  and 
described. 
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1888.  Newbll,  Frederick  H.,  Niagara  Gephalopods  from  Northern 
Indiana.     Pr.  Boat.  8oc.  Nat.  Hist. ,  Vol.  23,  pp.  466-486. 

1875.  Nicholson,  H.  Alleyne.  Description  of  the  corals  of  the 
Silurian  and  Devonian  systems.  Oeol.  Surv.  of  Ohio,  Vol.  II, 
1875,  pp.  183-2^2.  The  author  reports  Eridopliyllum  dridum 
from  the  Corniferous  at  Louisville. 

1875.   Nicholson,  H.  Alleyne.     Descriptions  of  Amorphozoa  from 

the  Silurian  and  Devonian  formations.  Oeol.  Surv.  of  Ohio, 

Vol.    II,  1875,   pp.   245-255.     Reports  Didyoatroma  undtdata 
from  the  Niagara  of  Louisville,  Ky. 

1848.  Norwood,  J.  G.  Proc.  Bost.  Soc.  Nat.  Hist,  Vol.  2, 1848,  p.  102. 
In  a  letter  to  the  society,  Norwood  announces  the*discovery  of 
fossil  6shes  at  a  locality  sixteen  miles  north  of  Madison. 

1846.  Norwood,  Jos.  G.,  and  Owen,  D.  D.  Description  of  a  new 
fossil  fish  from  the  Paleozoic  rocks  of  Indiana.  ^^,  Am.  Jour.  Sci., 
2d  Ser.,  Vol.  1,  pp.  367-371,  figs.  1  and  2.  The  fish  described 
is  Macropetalichthys  rapheidoUzbis,  from  the  Corniferous. 

1858.  Norwood,  J.  G.,  and  Pratton,  Henry.  Notice  of  the  genus 
ClumeteSf  as  found  in  the  Western  States  and  Territories  with 
descriptions  of  eleven  new  species.  Proc.  Phila.  Acad.  Nat. 
Sci.,  1855-1858,  Vol.  3,  2d  ser,  pp.  23-31,  pi.  1.  Figures  C. 
nana  from  Falls  of  the  Ohio. 

1858.  Norwood,  J.  C,  and  Pratton,  Henry.  Notice  of  Product! 
found  in  the  Western  States  and  Territories,  with  descriptions 
of  twejve  new  species.  Proc.  Phila.  Acad.  Sci.  1855-58,  Vol. 
3,  2d  ser.,  pp.  522,  pie.  1-2.  Describes  and  figures  P.ficmingii 
»  de  Kon.  from  the  **  Mountain  Limestone,*'  and  from  the  Coal 
Measures  in  Posey  County  P.  buchianus  de  Kon.,  P.  fivibriaim 
Sow.,  P.  tmbaafiensin  nov.  sp.,  P.  fl^ningii  de  Kon.,  P.  mudifev' 
mui  de  Kon. 

1843.  Ow£N,  D.  D.  On  fossil  pahn  trees  in  Indiana.  Am.  J.  S.  and 
A.,  Vol.  45,  1843.,  pp.  336-337  (abstract).  Describes  si)eci- 
mens  from  the  Coal  Measures  at  Big  Creek,  twelve  miles  from 
New  Harmony  and  Bug  Creek. 

1859-f>0.  OwiiN,  RccBAED.  R<5port  of  a  geological  reconnoissance  of  In- 
diana, 1859-60,  pp.  1-368.  Gives  lists  of  the  characteristic 
Lower  Silurian,  Upper  Silurian  and  Devonian  fossils  found  in 
the  State.  The  following  fossils  are  6gured  :  Siphonia  digitata, 
HalysUes  sextoHxttenuatus,  Biicania  etwmpluibideSf  Oyroceras  rhom- 
bolineariSy  Oolumnaria  ineqiudui,  Ceriopora  lyra,  Lithmirotion 
eanadenaey  PUeopis  pabulocrinuSf  Conularia  crawfordHviUemis. 
Figures  very  poor. 
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1881.  Phinney,  a.  J.  Delaware  County.  11th  Add.  Rep't  Ind. 
Dept.  Geol.  and  Nat.  Hist.,  pp.  126-149.  Gives  list  of  fossils 
found  in  the  county. 

1843.  Plummer,  John  T.  Suburban  geology  about  Richmond,  Indiana. 
Am.  Jour.  Sci.,  Vol.  44,  1843,  p.  281.  Describes  "pisolitic 
balls"  which  have  since  been  described  by  S.  A.  Miller  as  a 
sponge,  Strotnatocerium  riehmondeme, 

1858.  Prout,  H.  a.  Descriptions  of  Bryozoa  from  the  Paleozoic  rocks 
of  the  Western  States  and  Territories.  Trans.  St.  Louis  Acad. 
Sci.,  Vol.  1,  pp.  443-452,  571-581,  pis.  15-18.  Two  new 
species  from  the  Falls  of  the  Ohio  are  described — Semicoseinium 
rhombotdeum,  Limaria  falcatu  and  Sejnicoscinum  tvbercidatum . 

1843.  RooERB,  H.  D.  On  Marcellus  and  Hamilton  of  the  West  and 
South.     Am.  Jour.  Sci.,  Vol.  41,  pp.  161-162,  1843. 

1866.  RoMiNGER,  C.  Observations  on  Chaetetes  and  some  related 
genera  in  regard  to  their  systematic  position,  with  an  appended 
description  of  some  new  species.  Proc.  Phila.  Acad,  of  Sci., 
1866,  pp.  113-123.  Three  new  species  from  Indiana  are  de- 
scribed— FidnlijHvra  negiecta,  F,  haUi  and  F,  ipergetim. 

^1876.  RoMiNOER,  C.  Fossil  corals.  Geol.  Surv.  of  Mich.,  Vol.  3,  Pt. 
2,  1876,  pp.  1-155,  pis.  1-55.  The  paper  describes  or  mentions 
about  fifty  species  of  corals  from  Indiana,  many  of  which  are 
figured. 

1892.  RoMiNGER,  C  On  the  occurrence  of  typical  Chaetetes  in  the 
Devonian  strata  at  the  Falls  of  the  Ohio,  and  'likewise  in  the 
analogous  beds  in  Germany.  Am.  Geol.,  Vol.  10,  pp.  56-62, 
pi.  3.     Describes  one  new  species,  Chaetetei*  pomierosus. 

1890.  Rowi.EY,  R.  K.  Some  observations  on  the  natural  casts  of 
Crinoids  and  Blastoids  from  Subcarboniferous  Limestones  of 
Indiana,  Iowa,  Illinoi?,  Kentucky  aud  Alabama.  Am.  Geol., 
Vol.  6,  pp.  66-67, 

1886.  Seeley,  H.  M.  The  genus  Strephochetus :  Distribution  and 
species.  Am.  Jour.  Sci.,  ger.  3,  Vol.  32,  p.  31.  Sponge  found 
at  Madisou.  Describes  *S.  richmondeiu*is  Miller  from  Richmond 
and  Madison. 

.    Shaler,  N.  S.     On  the  fossil  Brachiopods  of  the  Ohio  Valley. 

Ky.  Geol.  Surv.,  pp.  1-44,  pis.  1-8.  This  paper  gives  very 
full  descriptions,  with  tables  of  measurement  of  several  Lower 
Silurian  species  of  the  family  Strophomenidae,  together  with 
notes  on  their  geological  and  geographical  range.  It  bears  no 
date. 
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1858.  Shumard,  B.  F.  Description  of  new  fossil  Crinoidea  from  the 
Paleozoic  rocks  of  the  western  and  southern  portions  of  the 
United  States.  From  St.  Louis  Acad.  Sci.,  Vol.  I,  pp.  71-80, 
pi.  1.  Describes  and  figures  Homocriwu*  jjolydadylvs  from  the 
Lower  Silurian  at  Richmond. 

1858.  Shumard,  B.  F.  Descriptions  of  new  species  of  Blastoidea  from 
the  Paleozoic  rocks  of  the  Western  States,  with  some  observa- 
tions on  the  structure  of  the  summit  of  the  genus  Pentremites. 
Trans.  St.  Louis  Acad.  Sci.,  Vol.  1,  pp.  238-248,  pi.  9.  De- 
scribes three  species  from  Indiana — Codamter  pyramidatiiSy  C. 
americanvSy  Pentrimites  grosvenore, 

1871.  Smith,  8.  I.  Notice  of  a  fossil  insect  from  the  Carboniferous 
formation  of  Indiana.  Am.  Jour.  Sci.,  Ser.  3,  Vol.  1,  pp.  44- 
46.  The  paper  describes  a  new  insect,  Paolia  vetiutu,  from  the 
Hindostan  Whetstone  beds  at  French  Lick.  The  original  figure 
is  republished  in  the  20th  Ann.  Rept.  Geol.  Surv.  of  Ind.,  p. 
356. 

1858  Stkvkns,  R.  P.  Description  of  nfw  Carbonift-rous  fossils  from 
the  Appalachian,  Illinois  and  Michigan  coal  fields  Am.  Jour. 
Sci.,  2d  ser.,  Vol.  25,  pp.  258-205.  Describes  C/ntmi  parvu- 
lu8  from  Bergen  Hill  (Spergen  Hill  ?). 

1883.  St.  John,  OREbTES,  and  Wortiien,  A.  H.  Descripiiooe  of  fossil 
fishes.  Geol.  Survey  of  III.,  Vol.  VII,  188:^,  pp.  57-264. 
Records  TaenioiJun  regularis  nov.  sp.  from  Bedford,  Hud  (hrthop- 
leurodtui  carbonarim  (N.  and  W.)  from  Posey  County. 

1886.  Thompson,  Maurice.  Fossil  maranials  of  the  Post  Pliocene  in 
Indiana.  15th  Ann.  Rep't  of  Ind.  Dept.  of  Geol.  and  Nat. 
Hist,  1885  and  '86.  pp.  283-285.  Gives  brief  descriptions 
and  localities  of  all  species  certainly  identified. 

lH91.  Thompson,  Maurice.  (leology  of  Carroll  County.  17th  Rep*t 
Ind.  Dept.  of  Geol.  and  Nat.  Hist  ,  1891,  pp.  171-Mfl.  Men- 
tions a  few  fossils  found  at  Delphi,  by  which  he  identified  Ni- 
agara and  Devonian  strata  at  this  point. 

1M86.  Thompson,  W.  H.  A  Geological  Survey,  Clinton  County.  15th 
Ann.  Rep't  Ind.  Dept.  of  Geol.  and  Nat.  Hi:?t  ,  1885-86,  p. 
155.     Notes  the  discovery  o^  Elephas  primiijeniuM^. 

1879.  Ulrich,  E.  O.  Description  of  a  Trilobite  from  the  Niagara  group 
of  Indiana.  Jour.  Ciu.  Soc.  Nat.  Hist ,  Vol.  II,  No.  2,  pp. 
131-134,  1879.  Describes  and  figures  (kdifmene  yiasuta  from  the 
Niagara  group  at  Osgood,  Ripley  County. 
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1879.  Ulrich,  E.  O.     Deacriptioiui  of  new  genera  and  species  of  foMils 

from  the  Lower  Silurian  about  Cincinnati.  Jour.  Cin.  Soc. 
Nat.  Hiat.,  Vol.  II,  No.  1,  pp.  8-30,  1879.  Describes  and 
figures  TeUinfmiya  cingulata  n.  sp.,  found  at  Marble  Hill,  near 
Madison,  and  at  Louisville,  Kentucky. 

1880.  Ulrich,  E.  O.     Catalogue  of  fossils  occurring  in  the  Cincinnati 

group  of  Ohio,  Indiana  and  Kentucky.  31  pages,  Cincinnati, 
1880. 

1882.  Ulrich,  E.  O.     American  Paleozoic  Bryozoa.     Jour.  Cin.  Soc. 

Nat.  Hist.,  Vol.  V,  1882,  pp.  232-257,  pis.  10-11.  Notes  the 
following  species  from. Osgood,  Indiana:  Diplotrypa  miUeri  n. 
sp. ,  Monotrypdla  mbquadrata  n.  sp. ,  Callopora  degantula. 

1883.  ULRrcH,  E    O.     American  Paleozoic  Bryozoa.     Jour.  Cin.  Soc. 

Nat.  Hist.,  Vol.  VI,  pis.  10-14,  pp.  245-279. 1883.  Describes 
and  figures  the  following  new  species  from  the  Niagara  group 
of  Indiana :  Trematopora  halli  n.  sp.  from  Waldron,  T.  whit- 
fieldi  n.  sp.  from  Waldrou,  and  Idwtrypa  /XDtwiitoa  n.  sp.  from 
Osgood. 

1886.  Ulrich,  E.  O.  Descriptions  of  new  Silurian  and  Devonian  fos- 
sils. Contributions  to  American  Pal.,  Vol.  I,  No.  1,  1886,  pp. 
3-85,  pis.  1-3,  Cinciunati.  A  number  ot  new  species  of  Bryozoa 
and  Gastropods  are  described  from  Indiana  rocks,  also  a  new 
Brachiopod  from  the  Knobstone — Rhyiichcndla  greeniana — and 
a  new  species  of  foraminifera — Maelerina  greenei. 

18H8.  Ulrich.  E  O.  A  correlation  of  the  Lower  Silurian  horizons  of 
Tennessee  and  of  the  Ohio  and  Mississippi  valleys  with  those  of 
Canada.  Am.  Geol.,  Vol.  I,  pp.  100-110,  179-190,  305-315; 
Vol.  11,  pp  39-44,  1888.  Gives  description  of  paleontology, 
stratigraphy  and  structure  of  the  Lower  Silurian  of  the  Ohio 
Valley. 

1888.  Ulrich,  E.  O.  A  correlation  of  the  Lower  Silurian  horizons  of 
Tennessee  and  the  Ohio  and  Mississippi  valleys  with  those  of 
New  York  and  Canada.  Am.  Geol.  1,  1888,  pp.  :{9-44,  100- 
110,:^05-:n5. 

1890.  Ulrich,  E.  O.  New  and  little  known  American  Paleozoic  Ostra- 
coda.  Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  13,  1890,  pp  104-137, 
173-211,  pis.  7-18.  Nearly  thirty  new  species  from  Indiana 
are  described  in  this  paper. 

1890.  Ulrich,  E.  O.  New  Lamellibranchiata.  Am.  Geol.,  Vol.  6, 
Sept.,  1890. 
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1893.  Ulrich,  E.  O.     New  and  little  known  Lamellibranchiata  from 

the  Lower  Silurian  rocks  of  Ohio  and  adjacent  States.  Geol. 
Surv.  of  Ohio,  Vol.  VII,  pp.  627-693,  pis.  45-56.  Describes 
the  following  new  species  from  Indiana :  Ichyrodonta  misenerif 
Ichifrodonta  modiolifomii8y  Modiolodon  mbrectus,  M,  declivi^,  M, 
subovoMs^  Clionychia  excavcUa, 

1894.  Ulrich,  E.   O.     The  Lower  Silurian  Ostracoda  of  Minnesota. 

Geol.  and  Nat.  Hist.  Surv.  Minn.,  Vol.  Ill,  pp.  633-693,  pis. 
43-46,  1894.  The  author  mentions  two  species  of  Ostracoda 
occurring  at  Richmond  and  Versailles  which  he  figures ;  they 
are  Ceratopsia  chambem  Miller  and  Tetrtidella  quadrilirata  H. 
AW. 

1897.  Ulrich,  E.  O.  The  Lower  Silurian  Gastropoda  of  Minnesota. 
Geol.  of  Minn.,  Vol.  3,  Pt.  2,  pp.  815-1081,  pis.  61-82.  A 
large  number  of  Gastropods  from  Indiana  rocks  are  figured, 
some  of  which  are  new  species. 

1897.  Ulrich,  E.  O.  The  Lower  Silurian  Ostracoda  of  Minnesota. 
Geol.  of  Minn.,  Vol.  3,  Pt  2,  pp.  629-693,  pis.  43-46.  Two 
species  are  mentioned  from  the  Cincinnati  group  of  Indiana 
— Ceratopsis  chainberd  var.  robusta  and  THradella  quadrilirata 
Hall  and  White. 

1897.  Ulrich,  E.  O.  The  Lower  Silurian  Lamellibranchiata  of  Min- 
nesota. Geol.  of  Minn.,  Vol.  3,  Pt.  2,  pp.  475-628,  pis.  35-42. 
Four  species  are  reported  from  the  rocks  of  the  Cincinnati 
group  in  Indiana.  They  are  Bysaanychia  tenuvitriatay  ModioLop' 
sis  concentrica  Hall.  &  Whit.,  OrUiodeama  canalicidatum  Ulrich, 
Wliitella  obliquata  Ulrich. 

1847.  Verneuil,  Ed.  de.  Note  sur  le  parallesme  des  roches  des  depots 
palcozoiques  de  T  Amerique  Septrionale  avec  ceux  de  T Europe, 
suive  d'un  tableau  des  especes  fossiles  commones  aux  deux 
continents,  avec  T  indication  des  etages  on  elles  as  recountreut, 
et  terminee  par  un  examen  critique  de  chacune  de  ces  especes. 
Bull.  Soc.  Geol.  de  France,  (2)  t  IV,  pp.  640-710,  1847. 
Translated  and  condensed  by  Jas.  Hall.  Am.  Jour.  Sci.,  2d 
8er.,Vol.  5,  1848,  pp.  176-183,  359-370;  also  Vol.  6,  pp. 
45-51,  218-231.  de  Verneuil  considers  the  Black  shale  of  In- 
diana and  Kentucky  equivalent  to  the  Genesee  of  New  York. 

1889.  VoGDES,  Anthowy  W.  The  genera  and  species  of  North  Ameri- 
can Carboniferous  Trilobites.  Ann.  N.  Y.  Acad.  Sci.,  Vol.  4, 
pp.  69-105,  pis.  2  and  3.  Republishes  the  original  descriptions 
of  Phillipida  doris  (Hall)  Winch,  and  P.  rackfordenns  Winchell. 
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1881.  Wachsmuth,  Chah.,  and  Springer,  Frank.  Revision  of  the 
Paleo-Crinoidea,  Part  II.  Proc.  Phila.  Acad.  Nat.  Sci.^  1881, 
pp.  177-414,  pis.  17-19.  Describes  the  following  new  species 
from  the  Keokuk  group  in  Indiana :  Eretmocrinus  originariiiSy 
E,  intermediua,  E.  aduUus  and  Batocrifius  whitei, 

1892.  Wachsmuth,  Chab.,  and  Sprinoer,  Frank.  Description  of 
two  new  genera  and  eight  species  of  Camerate  Crinoids  from 
the  Niagara  group.     Am.  Geol.,  Vol.  10, 1892,  pp.  135-144. 

1878.  Wetherby,  A.  G.  Description  of  a  new  family  and  genus  of 
Lower  Silurian  Crustacea.  Jour.  Cin.  8oc.  Nat.  Hist.,  Vol.  I^ 
1878,  No.  4,  pp.  162-166.  Describes  the  new  Crustacean  genus 
EnojyUnira  from  specimens  found  at  Richmond  and  Osgood,  In- 
diana, and  Ohio  localities,  to  which  he  transfers  Meek's  species, 
balanoides,  from  the  Cjstidae.  See  Meek's  description  in  A;  J. 
S.,  Vol.  Ill  (3d  ser.),  p.  423,  1872;  also  see  review  and  sharp 
criticism  of  Wetherby's  genus  in  Geological  Magazine,  May, 
1880,  by  Dr.  Henry  Woodward. 

1878.  White,  C.  A.  Descriptions  of  new  species  of  invertebrate  fossils 
from  the  Carboniferous  and  Upper  Silurian  rocks  of  Illinois  and 
Indiana.  Proc.  Phila.  Acad,  of  Sci  ,  1878,  pp.  29-37.  The 
following  species  from  Indiana  are  described  without  figures: 
Barj/pkyllum  fungulus^  Platyerlnus  bonetisis^  Scapiocrimis  gibsoniy 
L€pide)*fhe8  colletti  and  Scaphiocrinus  gurleijL 

1880.  White,  C.  A.      Fossils  of  the  Indiana  rocks.     2d  Ann.  Rep't 

Dept.  Stat,  and  Geol.  of  Ind.,  1880,  pp.  471-522,  pis.  1-11. 
A  few  of  the  more  common  fossils  of  each  of  the  formations  in 
Indiana  are  described  and  figured. 

1883.  White,  C.  A.  Fossils  of  the  Indiana  rocks.  No.  3.  13th  Ann. 
Rep^tGeol.  Surv.  Ind.,  1883,  pp.  107-180,  pis.  23-39.  The 
principal  species  of  the  Coal  Measures  are  described. 

1896.  White,  David.  Report  on  the  Fossil  Plants  from  the  Hindostan 
whetstone  beds  in  Orange  County,  Indiana.  20th  Ann.  Rep't 
Ind.  Dept.  Geol.  and  Nat  Res.,  1896,  pp.  354-355.  Gives 
list  of  species  identified  from  a  collection  of  plant  fossils  trans- 
mitted by  E   M.  Kindle. 

1874.  Whitfield,  R.  P.  6th  Ann.  Rep'tGeol.  Surv.  Ind.,  pp.  179- 
182.     Gives  a  list  of  fossils  from  the  black  shale,  with  notes. 

1881.  Whitfield,  R.  P.     Remarks  on  Dictyopbyton,  and  descriptions 

of  new  species  of  allied  forms  from  the  Keokuk  beds  at  Craw- 
fordsville,  Indiana.  Bull.  Am.  Iftus.  Nat.  Hist.,  Vol.  I,  1881, 
pp.  10-20,  pis.  3,  4.  Three  new  species  are  described — Uphan- 
taenia  dawdonif  Didyophyton  cattiliforme  and  />.  eylindrietim. 

33— Geol. 
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1882.  Whitfield,  R.  P.  Oo  the  fauna  of  the  limestonee  of  Spergen 
Hill,  Indiaua,  with  a  revUion  of  the  descriptions  of  its  fossils 
hitherto  published  and  illustrations  of  the  species  from  the  orig- 
inal type  series.  Bull.  Am.  Mus.  Nat.  Hist.,  Vol.  I,  1882,  pp. 
39-97,  pis.  6-9.  Two  new  species  are  described  from  the  St. 
Louis  L's,  at  Spergen  Hill — Pteronites  spergemis  and  Gt/therellina 
glanddla,  A  list  of  species  identified  from  this  locality  in  addi- 
tion to  the  species  described  by  Hall  is  given. 

1885.  Whitfield,  R.  P.  Notice  of  a  new  Cephalopod  from  the  Niagara 
rocks  of  Indiana.  Bull.  Am.  Mus.  Nat.  Hist.,  1885,  Vol.  I, 
No.  6,  p.  192,  pi.  21. 

1884.  Cope,  E.  D.,  and  Woktman,  J.  L.  Postpliocene  vertebrates  of 
Indiana.     14th  Ann.  Rep't  Dept.  Geul.  and  Nat.  Hist.  Surv. 

1876.  WiNCHELL,  N.  H.  Vegetable  remains  in  the  drift  deposits  of  the 
Northwest.  Am.  Assoc.  Adv.  Sci.  Proc.,  Vol.  24,  Part  2,  pp. 
4^-56,  1876. 

1865.  WiNCHELL,  Alexander.  Descriptions  of  new  species  of  fossils 
from  the  Marshall  group  of  Michigan  and  its  supposed  equiva- 
lents in  other  States;  with  notes  on  some  fossils  of  the  same 
age  previously  described.  Proc.  Phila.  Acad.  Nat.  Sci.,  1865, 
pp.  109-133.  Describes  and  gives  notes  on  six  species  of  fossils 
from  Rockford,  Indiana. 

1869.  WiNCHELL,  Alexander.  On  the  geological  age  and  equivalents 
of  the  Marshall  group.  Proc.  Am.  Phil.  Soc,  Vol.  XI,  pp. 
57-83;  Vol.  XII,  pp.  385-478.  Gives  a  catalogue  of  the  fos- 
sils of  the  Marshall  group  and  its  equivalents  in  the  States  where 
it  has  been  recognized,  including  Indiana. 

1895.  WiNCHELL,  N.  H. ,  AND  Sc'HUCHERT,  C.  Spcjugcs  Cf raptoHtes  and 
Corals  from  the  L'nver  Silurian  of  Minnesota,  (xeol.  of  Minn., 
V^ol.  3,  Pt.  I,  pp.  55-U5,  pl«.  F.  and  (j.  Describes  and  figures 
some  coralf*  from  Indiana — Sttrptflatimu  rn^tlrum  and  Protarea 
vftyiffa. 

1884.  WoRTHES,  A.  H.  De-cripticms  of  two  new  species  of  Crustacea, 
fifty-one  species  of  MolhiJ»ca,and  three  species  of  Crinoids  from 
the  Carbouiferou.s  formation  of  Illinois  and  adjacent  States. 
Bull  No.  2,  III.  State  Mus.  Nat  Hist.,  1884,  pp.  1-27.  The 
following  new  species  from  Crawfordsville  are  depcribed  without 
figures:  SangrnrwIUe^^ !  multijstrlatuf<,  A ricuhpeclen  :*p{niiliferoiiA, 
A.  coUrii  and  Batocrinns  montganierynmJii. 

1889.  WoRTHEN,  A.  H.  Catalogue  of  American  Paleozoic  fossils:  the 
collection  of  Prof  AT  H  Worthen,  deceased,  pp.  1-75,  War- 
saw, 111.,  1889.  This  collection,  which  is  now  the  property  of 
the  State  of  Illinois,  includes  about  752  types,  240  of  which 
are  Crinoids.     Many  of  the  specimens  are  from  Indiana. 


THE 


BIRDS  OF  INDIANA 


A  DESCRIPTIVE  CATALOGUE  OF  THE    BIRDS  THAT  HAVE 
BEEN  OBSERVED  WITHIN  THE  STATE,  WITH  AN 
ACCOUNT  OF  THEIR  HABITS. 


Bv    AIvIOS    W.    BUTLKR. 


INTRODUCTION. 

At  the  rc(iuest  of  Prof.  W.  S.  Blatchley,  the  chief  of  the  Department 
of  Geology  and  Natural  Resources,  I  have  undertaken  the  preparation 
of  a  report  upon  the  birds  of  Indiana.  This  is  made  necessary  by  the 
fact  that  Dr.  A.  W.  T^rayton's  *Tatalo^ue  of  the  Birds  of  Indiana," 
published  in  1879,  has  long  been  out  of  print  and  the  supply  of  my 
own  catah)gue  of  1890  is  practically  exhausted.  Both  of  these  papers 
were  published  by  the  Indiana  Horticultural  Society. 

With  the  increasing  interest  in  the  relations  of  birds  to  the  farm, 
orchard,  garden  and  lawn;  with  the  attention  that  has  of  late  been 
directed  to  birds  as  subjects  for  nature  study  in  all  our  schools  and 
with  the  awakening  desire  to  prevent  the  slaughter  of  native  beneficial 
birds,  for  ])urposes  of  decoration  and  adornment,  has  come  a  demand 
for  information  relating  to  the  birds  about  us  that  is  unsupplied. 

It  is  desired  that  1  give  at  this  time  an  account  of  the  occurrence, 
distribution,  breeding  range,  nesting  habits  and  foods  of  the  birds  of 
the  State,  to  which  shall  be  added  descriptions  of  all  the  species  that 
occur  within  our  limits  and  an  artificial  key  to  aid  in  their  determina- 
tion. With  the  material  available,  the  result  of  over  twenty-one  years' 
observations  on  the  migrations  of  birds  within  the  State  of  Indiana, 
it  was  to  have  been  hoped  that  the  way  might  have  opened  for 
some  extended  consideration  of  the  data  at  hand.    I  have  been  enabled 
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to  illustrate  slightly  the  movements  of  birds  generally^  giving  the  ear- 
liest and  latest  dates  as  indicating  the  two  extremes  of  the  migratory 
periods  as  they  are  known  to  us.  It  is  to  be  hoped  that  at  an  early 
date  at  least  one  volume  will  appear^  giving  some  of  the  more  impor- 
tant results  of  the  observations  that  have  been  made. 

While  this  report  is  based  largely  upon  my  notes^  made  principally 
in  southeastern  Indiana  within  the  past  twenty-one  years^  I  have  also 
had  the  benefit  of  the  material  that  has  come  into  my  hands  as  the 
curator  of  the  Department  of  Ornithology  of  the  Indiana  Academy  of 
Science.  Dr.  C.  Hart  Merriam,  chief  of  the  Biological  Survey  of  the 
U.  S.  Department  of  Agriculture,  has  very  kindly  afforded  me  facil- 
ities for  examining  the  migration  reports  in  his  office  from  Indiana 
for  a  series  of  years.  He  has  also  arranged  to  supply  such  cuts  as  are  in 
the  possession  of  that  department  for  the  purpose  of  illustrating  this 
report. 

I  have  been  favored  with  the  assistance  of  Mr.  Robert  Ridgway, 
curator  of  the  Department  of  Birds  of  the  United  States  National 
Museum;  Dr.  J.  A.  Allen,  American  Museum  of  Natural  History,  New 
York;  Dr.  F.  W.  Langdon,  Mr.  Charles  Dury,  Mr.  H.  W.  McBride, 
Cincinnati,  0.;  Mr.  Ruthven  Deane,  Mr.  H.  K.  Coale,  Mr.  J.  G.  Par- 
ker, Jr.,  Mr.  F.  M.  Woodruff,  Chicago,  111.;  Mr.  "E.  R.  Quick,  Brook- 
ville,  Ind.;  Mr.  C.  E.  Aiken,  Salt  Lake  City,  Utah;  Mr.  Jerome 
Trombley,  Petersburg,  Mich.;  Mr.  L.  Whitney  Watkins,  Manchester, 
Mich.;  Prof.  B.  W.  Evermann,  Icthyologist,  U.  S.  Fish  Commission, 
Washington,  D.  C;  Prof.  W.  S.  Blatchley,  Dr.  A.  W.  Brayton  and 
Hon.  R.  Wes.  McBride,  Indianapolis,  Ind.,  and  also  of  Mrs.  Jane  L. 
Hine,  Sedan;  Mr.  E.  J.  Chansler,  Bicknell;  Messrs.  L.  A.  and  C.  D. 
Test,  Lafayette;  Prof.  H.  S.  Voorhees,  Brookville,  and  Miss  Lulu 
Ward,  Milton,  and  of  a  great  number  of  patient  investigators  who,  for 
the  love  of  nature  and  the  desire  to  advance  knowledge,  have  made 
careful  observations  and  submitted  valuable  reports.  Towards  the  end 
of  this  paper  I  have  attempted  to  mention  them  by  name,  and  I  sin- 
cerely hope  I  have  omitted  none.  To  each  one  I  extend  my  thanks 
for  the  assistance  rendered. 

In  addition  the  J.  B.  Lippincott  Company  have  kindly  given  me 
permission  to  make  use  of  the  keys  in  Ridgway's  Manual  of  North 
American  Birds.  A.  C.  McClung  &  Company  have  granted 
the  same  permission  regarding  Dr.  Jordan's  Manual  of  Vertebrates, 
and  Dr.  Elliott  Coues  has  authorized  me  to  make  use  of  his  Key  to 
North  American  Birds.  I  am  indeed  thankful  for  the  courtesy  ex- 
lenfled  by  the  persons  interested  in  these  valuable  works.  I  have 
availed  myself  of  the  opportunity,  and  from  them  have  gathered  much 
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of  the  material  for  the  keys  and  descriptions  found  herein.  In  addi- 
tion  I  have  consulted  Dr.  Wheaton's  Birds  of  Ohio,  Mr.  Mcllwraith's 
Birds  of  Ontario,  Prof.  Cook's  Birds  of  Michigan,  Mr.  Ridgway's  Birds 
of  Illinois,  Dr.  Hatch's  Birds  of  Minnesota,  Dr.  Warren's  Birds  of 
Pennsylvania,  Mr.  Chapman's  Birds  of  Eastern  North  America,  Maj. 
Bendire's  Life  Histories  of  North  American  Birds,  Mr.  Nehrling's 
North  American  Birds,  the  reports  of  Professors  King  and  Forbes  on 
the  food  of  birds,  and  numerous  other  publications,  from  all  of  which 
I  have  used  more  or  less  material.  For  this  I  desire  to  acknowledge  my 
indebtedness  to  those  authors  and  to  others  to  whose  works  reference 
is  made  herein. 

It  has  been  my  purpose  not  to  include  within  this  list  any  bird 
which  has  not  been  ascertained  to  occur  within  the  State  and  not  to 
note  any  species  as  having  bred  unless  I  have  been  satisfied  upon  good 
authority  that  it  has  done  so.  I  have  added  a  supplemental  list  of 
species  which,  from  their  having  been  taken  near  our  limits,  may, 
wilh  greater  or  less  probability,  be  expected  to  be  found  within  the 
State. 

THE  INDIANA  BIRD  LAW. 

Jn  1891  the  Legislature,  at  the  request  of  the  Indiana  Academy  of 
Science  and  the  Indiana  Horticultural  Society,  enacted  the  following 
law  for  the  protection  of  our  native  beneficial  birds: 

"AN  ACT  for  the  protection  of  birds,  their  nests  and  eggs. 

(Approved  March  5, 1891.) 

"Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of 
Indiana,  That  it  shall  be  unlawful  for  any  person  to  kill  any  wild  bird 
other  than  a  game  bird  or  purchase,  offer  for  sale  any  such  wild  bird  after 
it  has  been  killed,  or  to  destroy  the  nests  or  the  eggs  of  any  wild  bird. 

"Sec.  2.  For  the  purpose  of  this  act  the  following  shall  be  considered 
game  birds:  the  Anatida},  commonly  called  swans,  geese,  brant  and 
river  and  sea  ducks;  the  Rallidse,  commonly  known  as  rails,  coots,  mud 
hens,  and  gallinules;  the  Limicolae,  commonly  known  as  shore  birds, 
plovers,  surf  birds,  snipe,  woodcock,  and  sandpipers,  tattlers,  and  cur- 
lews; the  Gallinae,  commonly  known  as  wild  turkeys,  grouse,  prairie 
chickens,  quail,  and  pheasants,  all  of  which  are  not  intended  to  be  af- 
fected by  this  act. 

"Sec.  3.  Any  person  violating  the  provisions  of  section  1  of  this  act 
shall,  upon  conviction,  be  fined  in  a  sum  not  less  than  ten  nor  more  than 
fifty  dollars,  to  which  may  be  added  imprisonment  for  not  less  than  five 
days  nor  more  than  thirty  days. 

"Sec.  4.  Sections  1  and  2  of  this  act  shall  not  apply  to  any  person  hold- 
ing a  permit  giving  the  right  to  take  birds  or  their  nests  and  eggs  for 
scientific  purposes,  as  provided  in  secton  5  of  this  act 
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'•Sec.  5.  Permits  may  be  granted  by  the  Executive  Board  of  the  Indi- 
ana Academy  of  Science  to  any  properly  acrcedited  person,  permitting 
the  holder  thereof  to  collect  birds,  their  nests  or  eggs  for  strictly  scientific 
purposes.  In  order  to  obtain  such  permit  the  applicant  for  the  same  must 
present  to  said  Board  written  testimonials  from  two  well  known  scientific 
men  certifying  to  the  good  character  and  fitness  of  said  applicant  to  be 
entrusted  with  such  privilege,  and  pay  to  said  Board  one  dollar  to  defray 
the  necessary  expenses  attending  the  granting  of  such  permit,  and  must 
file  with  said  Board  a  properly  executed  bond  in  the  sum  of  two  hundred 
dollars,  signed  by  at  least  two  responsible  citizens  of  the  State  as  sure- 
ties. The  bond  shall  be  forfeited  to  the  State  and  the  permit  become  void 
tit)on  proof  that  the  holder  of  such  permit  has  killed  any  bird  or  taken 
the  nests  or  egjjs  of  any  bird  for  any  other  purpose  than  that  named  in 
this  section,  and  shall  further  be'BubJect  for  each  offense  to  the  t>enalties 
provided  In  this  act.  ^^*  :   , 

*'Sec.  G.  The  porniits  authorized  by  this  act  shall  be  in  force  for  two 
years  only  from  the  date  of  their  Issue  and  shall  not  be  transferable. 

"Sec.  7.  The  English  or  European  house  sparrow  (Passer  domesticu^), 
crows,  hawks,  and  other  birds  of  prey  are  not  Included  among  the  birds 
protected  by  this  act. 

"St'c.  8.  All  acts  or  [jarts  of  acts  heretofore  passed*In  conflict  with  the 
provisions  of  this  act  are  hereby  repealed. 

**Sec.  9.  An  emergency  is  declared  to  exist  for  the  immediate  taking 
effect  of  this  act,  therefore  the  same  shall  be  in  force  and  effect  from  and 
after  its  passage.*' 

Tn  some  localities  this  law  has  been  enforced,  but  presumably  in 

others  it  is  not  well  known.    It  is  to  be  hoped  that  our  citizens  will 

familiarize  themselves  with  it  to  the  end  that  it  may  be  made  etlicient 

chroughoul  the  Commonwealth. 

POSITION  AND  BOUNDARY. 

The  following  is  an  account  of  the  location  and  physical  features  of 
Indiana.  The  quotations  are  from  Dr.  Charles  R.  Dryer^s  ^'Studies  in 
Indiana  Geoj^aphy:'' 

''Indiana  is  c^iie  of  the  North  Central  States,  situated  in  what  is 
sometimes  called  the  Middle  West,  between  the  upper  Great  Lakes 
and  the  Ohio,  and  mostly  in  the  Mississipri  basin.  The  central  par- 
allel of  the  I'nited  States,  the  39th,  crosses  its  southern  third  and  it 
is  included  l)etween  37  degrees  -11  minutes  and  41  degrees  46  minutes 
north  latitude,  and  between  8i  degrees  44  minutes  and  88  degrees 
6  minutes  west  longitude.  It  is  bounded  on  the  north  by  the  parallel 
which  is  ten  miles  north  of  the  southern  extremity  of  Lake  ^lichigan; 
on  the  east  ])y  the  meridian  of  the  mouth  of  the  Great  Miami  River; 
on  the  south  bv  the  Ohio,  and  on  the  west  bv  the  Wabash  river  and 
the  meridian  of  Vincennes.  Its  extreme  length  is  250  miles,  its  av- 
erage width  145  miles,  its  area  36,350  square  miles. 
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ELEVATION. 

"According  to  Powell's  division  of  the  United  States  into  physio- 
graphic regions,  Indiana  lies  mostly  on  the  Ice  Plains,  but  includes  a 
small  portion  of  the  Lake  Plains  on  the  north  and  of  the  Alleghany 
Plateau  on  the  southeast.  The  highest  land  in  the  State,  in  southern 
-Randolph  county,  is  1,285  feet  above  tide;  the  lowest,  at  the  south- 
west corner  is  313  feet.  The  area  above  1,000  feet  comprises  2,850 
square  miles,  in  three  tracts:  (1)  An  irregular  area  around  the  head- 
waters of  the  Whitewater  river,  in  Union,  Wayne,  Randolph,  Dela- 
ware, Henry,  Rush,  Decatur,  Franklin  and  Ripley  counties;*  (2)  a 
narrow  crescentic  ridge  in  Brown  county;  (3)  a  considerable  area  in 
Steuben,  DeKalb,  Noble  and  Lagrange  counties.  Isolated  peaks  rise 
in  Brown  county  to  1,172  feet  and  in  Steuben  to  1,200  feet.  The 
area  between  500  and  1,000  feet  in  elevation  is  28,800  square  miles 
and  that  below  500  feet  is  4,700  square  miles.  The  average  elevation 
of  the  state  is  700  feet. 


PHYSIOGRAPHIC  REGIONS. 

"Tlu'  most  striking  physical  contrast  in  Indiana  is  that  between  the 
glaciated  and  unglaciated  areas.  A  comparison  of  the  topographic 
map  with  that  showing  the  revised  glacial  boundary  brings  out  this 
contr?isi  -barply.  North  of  the  limit  of  drift  the  contour  lines  run  in 
large  ciir\es  and  are  far  apart,  showing  the  general  smoothness  and 
monotony  of  the  surface.  South  of  the  glacial  boundary  the  lines  are 
crowfled  and  extremely  tortuous,  showing  a  surface  much  cut  up. 
The  limit  of  drift  incloses  and  fits  this  area  of  l)roken  surface  as  a 
man's  coat  fits  his  shoulders. 

*'TJie  Ohio  Slope. — That  portion  of  the  State  which  slopes  directly 
to  tlu-  Ohio,  including  the  driftless  area  and  the  southeastern  part 
of  the  drift  plain,  is  a  region  of  deep,  narrow  valleys,  bounded  by 
preci]»itous  bluffs  and  {separated  by  sharp,  irregular  divides.  Isolated 
knobs  and  bultes  are  nnmerous;  tbe  crests  and  summits  are  from  300 
to  500  feet  above  the  valley  bottoms.  The  streams  are  rapid  and 
broken  by  frequent  cataracts.  All  open  out  into  the  Ohio  Valley,  a 
trench  from  one  to  six  miles  wide,  400  feet  deep  and  bounded  by  steep 
bluffs. 

"^The  Central  Plain. — North  of  an  irregular  line  extending  in  a 
general  direction  from  Kichmond  to  Terre  Haute,  and  south  of  the 
west\\ard  flowing  portion  of  the  Wabash  from  Fort  Wayne  to  Attica, 

•^  Also  Fayette  nnd  a  part  of  Dearborn. 
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the  topography  is  that  of  an  almost  featureless  drift  plain.*  It  is 
traversed  by  numerous  morainie  ridges,  but  they  are  low  and  incon- 
spicuous. The  traveler  may  ride  upon  the  railway  train  for  hours 
without  seeing  a  greater  elevation  than  a  hay  stack  or  a  pile  of  saw- 
dust. The  divides  are  flat  and  sometimes  swampy,  the  streams  muddy 
and  sluggish.  The  valleys  begin  on  the  uplands  as  scarcely  percepti- 
ble grooves  in  the  compact  boulder  clay,  widen  much  more  rapidly 
than  they  deepen  and  seldom  reach  down  to  the  rock  floor. 

''The  Northern  Plain. — The  portion  of  the  drift  plain  north  of 
the  Wabash  river  is  more  varied  than  the  central  plain,  and  comprises 
several  regions  which  differ  materially  in  character.  A  small  area 
around  the  head  of  Lake  Michigan  is  occupied  by  sand  ridges  and 
dunes,  partly  due  to  a  former  extension  of  the  lake  and  partly  to 
present  wind  action.  Some  of  the  drifting  dunes  are  more  than  100 
feet  high.  This  region  is  separated  by  a  belt  of  morainie  hills  from 
the  basin  of  the  Kankahee^  which  contains  the  most  extensive  marshes 
and  prairies  in  the  State.  This  region  also  is  traversed  by  numerous 
low  ridges  of  sand,  the  origin  and  character  of  which  are  not  yet  well 
understood.  Many  of  its  features  are  probably  due  to  the  fact  that 
during  the  retreat  of  the  ice-sheet  it  was  temporarily  occupied  by  a 
glacial  lake,  which  received  the  wash  from  the  high  moraines  to  the 
eastward.  Northeastern  Indiana  is  the  region  of  high  moraines,  and  has 
a  strongly  marked  character  of  its  own.  A  massive  ridge  of  drift,  26 
miles  wide,  100  miles  long  and  from  200  to  500  feet  thick,  extends 
from  Steuben  County  to  Cass  County  and  is  joined  by  several  smaller 
branches  from  the  northwest.  This  is  the  joint  moraine  of  the  Erie 
and  Saginaw  lobes  of  the  Laurentide  glacier.  Much  of  its  surface  is 
extremely  irregular,  presenting  a  succession  of  rounded  domes,  conical 
peaks,  and  winding  ridges,  with  hollows  of  corresponding  shape  be- 
tween, which  are  occupied  by  innumerable  lakes  and  marshes;  the 
highest  points  are  100  to  300  feet  above  the  level  intermorainic  inter- 
vals. A  large  proportion  of  the  material  is  sand  and  gravel.  A  small 
area  in  eastern  Allen  County  is  a  part  of  the  bed  of  the  glacial  Lake 
Maumee. 

DRAINAGE. 

"The  general  slope  of  Indiana  is  to  the  southwest,  as  indicated  by 
the  course  of  the  Wabash  River  and  its  tributaries,  which  drain  two- 
thirds  of  the  State.  Of  the  remaining  third  one-half  is  drained  di- 
rectly to  the  Ohio  and  one-half  to  Lakes  Erie  and  Michigan  and  to  the 
Mississippi  through  the  Illinois. 
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" Tfte  Wabash  River  is  the  great  artery  of  Indiana,  which  it  traverses 
for  more  than  400  miles.  The  fall  is  quite  uniformly  about  eighteen 
inches  per  mile.  Its  current  is  gentle  and  unbroken  by  notable  rapids 
or  falls.  Its  valley  is  quite  varied  in  character.  Above  Huntington  it  is 
a  young  valley,  without  bluffs,  terraces  or  flood  plain.  Below  Hunt- 
ington it  once  carried  the  drainage  of  the  upper  Maumee  Basin,  and 
is  nowhere  less  than  a  mile  wide  as  far  down  as  Attica.  Below  that 
point  its  width  varies  from  two  to  six  miles.  The  original  valley  has 
been  largely  filled  with  drift,  which  the  present  river  has  been  unable 
to  clear  out.  It  winds  between  extensive  terraces  of  gravel,  which 
border  it  at  various  elevations,  and  flows  at  a  level  from  60  to  100  feet 
above  the  original  rock  floor.  Below  Terre  Haute,  the  wide  flood  plain, 
ox-bow  bends  and  bayous  give  it  a  character  similar  to  that  of  the 
lower  Mississippi.  The  upper  tributaries  as  far  down  as  Lafayette  are 
post-glacial  streams  in  drift  valleys,  whose  courses  are  largely  deter- 
mined by  the  trend  of  the  moraines.  Below  that  point  the  smaller 
tributaries  enter  the  river  through  picturesque  sandstone  gorges. 

^^White  River,  the  largest  tributary  of  the  Wabash,  and  rivaling  it  in 
volume  of  discharge,  is  a  much  more  varied  and  complex  stream.  The 
larger  West  Fork  rises  at  the  summit  level  of  the  state  in  Randolph 
county.  In  its  upper  course  it  is  moraine-guided,  like  the  upper  trib- 
utaries of  the  Wabash,  and  presents  the  same  characters  as  the  other 
streams  of  the  central  plain.  In  Morgan  county  it  assumes  a  different 
aspect,  and  thence  to  its  mouth  flows  through  a  valley  from  one  to 
three  miles  wide,  100  to  300  feet  deep,  bordered  by  wide  bottoms. 
The  East  Fork  rises  on  the  same  elevation  as  the  West,  but  reaches  its 
destination  by  a  more  tortuous  course.  Although  its  length  is  in- 
creased and  its  slope  decreased  by  its  numerous  meanders,  it  is  still 
a  swift  stream.  Both  forks  of  White  river  suffered  many  disturbances 
during  the  glacial  period,  which  have  not  yet  been  studied  in  detail, 
but  are  obvious  from  the  var3dng  character  of  their  valleys  and  from 
the  terraces  which  border  them  at  all  heights  up  to  300  feet. 

"T^e  Whitewater  River  takes  the  shortest  course  of  all  from  the  sum- 
mit level  to  the  Ohio,  and  its  average  fall  is  about  seven  feet  to  the 
mile.  At  Richmond  it  has  cut  a  narrow  gorge  into  the  soft  shales 
100  feet  deep.  In  strongest  contrast  with  this  and  the  other  rivers 
of  the  Ohio  Slope  is  the  Kankakee,  which  winds  through  wide  marshes 
with  a  scarcely  perceptible  current  and  without  definite  banks.  Its 
basin,  however,  is  sufficiently  elevated  to  render  good  drainage  possi- 
ble by  the  construction  of  the  requisite  ditches,  and  much  has  already 
been  done  to  that  end. 
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PHYSIOGRAPHIC  FEATURES. 

'*Many  important  land  forms  are  wanting  in  Indiana.  There  are  no 
mountains,  no  valleys  formed  by  upheaval  or  subsidence,  no  volcanoes 
or  volcanic  rocks  except  foreign  fragments  brought  by  the  ice  sheet, 
no  features  due  to  disturbance  of  the  earth  crust  except  the  rock  foun- 
dations of  the  State  itself. 

^^Plains. — As  already  indicated,  the  greater  part  of  Indiana  is  a  plain 
of  acnimulation;  the  surface  of  a  sheet  of  glacial  drift  which  varies  in 
thickness  from  a  few  feet  to  500  feet  or  more.  The  average  thickness 
is  more  than  100  feet.  It  consists  chiefly  of  a  mass  of  clay  containing 
more  or  less  gravel  and  boulders — the  till  or  boulder  clay  of  the  geol- 
ogists. This  is  locally  varied  by  heaps,  ridges,  sheets  and  pockets  of 
sand  and  gravel,  and  in  the  southern  part  of  the  State  is  overlain  by 
a  peculiar  fine  silt  called  loess.  The  boulder  clay  is  the  grist  of  the 
glacial  mill,  and  is  composed  of  a  very  intimate  and  heterogeneous 
mixture  of  native  and  foreign  materials,  containing  fragments  of 
almost  every  known  mineral  and  rock.  The  large  fragments,  or 
boulders,  are  widely  distributed,  and  of  every  size  up  to  30  feet  in  di- 
ameter. They  are  nearly  all  igneous  or  metamorphic  in  character  and 
can  be  traced  back  to  their  origin  in  the  Canadian  highlands  north  of 
the  Great  Lakes. 

"The  driftless  area  is  a  plain  of  degradation,  formed  by  the  removal 
of  the  original  rock  surface  to  an  unknown  depth,  and  now  repre- 
sented by  the  s\immits  of  the  flat  and  even-topped  divides,  ridges  and 
hills. 

''Hills. — On  the  northern  plain  occur  numerous  hills  of  accumula- 
tion forming  the  great  morainic  belts,  the  result  of  excessive  dumping 
and  heaping  up  of  drift  along  the  margins  and  between  the  lo1>os  of 
the  melting  ice-sheet.  The  most  impressive  examples  are  found  in 
Steuben,  Lagrange,  Noble  and  Kosciusko  counties,  where  they  attain 
a  height  of  200  feet  or  more,  and  are  as  steep  and  sharp  as  the  mate- 
rials will  lie.  Their  peculiar  forms  and  tumultuous  arrangement  give 
a  striking  and  picturesque  character  to  the  landscape. 

"The  Ohio  Slope  is  studded  all  over  with  hills  of  degradation — blocks 
and  fragments  of  the  original  plain  left  by  the  cutting  out  of  the 
valleys  between  them.  Some  are  broad  and  flat-topped,  some  narrow, 
crooked  and  level-crested,  some  sharp  or  rounded,  isolated  knobs  or 
biittes.  These  are  very  conspicuous  in  the  counties  of  Greene,  Da- 
viess, Martin,  Crawford,  Orange,  Washingrton  and  Jackson,  but  attain 
their  greatest  development  in  Floyd,  Clark  and  Scott,  where  the 
Silver  Hills  and  Guinea  Hills  rise  to  400  and  500  feet  above  the  valley 
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bottom^.  In  Brown  County  the  knob  topography  attains  the  highest 
absolute  elevation  in  Weed  Patch  Hill,  and  the  surrounding  region  is 
so  rugged  as  to  have  gained  the  title  of  the  ^Switzerland  of  Indiana.' 

^*In  Benton  county  Mounts  Xebo  and  Gilboa  are  isolated  masses  of 
rock  j)rojecting  above  the  general  level  of  the  plain,  and  are  probably 
entitled  to  the  name  of  monadnocks. 


♦ 


'^Lakes. — The  surface  of  the  northern  plain  is  peppered  with  small 
lakes  which  occupy  irregular  depressions  in  the  surface  of  the  drift, 
and  are  especially  characteristic  of  the  massive  moraines.  The  whole 
number  cannot  be  less  than  1,000.  The  largest,  Turkey  Lake  in  Kos- 
ciusko county,  has  an  area  of  five  and  a  half  square  miles. 

'^ Marshes  and  Swamps. — These  exceed  the  lakes  in  number  and 
extent.  The  smaller  ones  are  the  basins  of  former  lakes  which  have 
been  filled  up  with  sediment  and  vegetation.  The  largest  are  in  the 
Kankakee  Basin,  and  are  the  remaining  vestiges  of  a  glacial  lake. 
Everywhere  over  the  central  plain  the  divides  are  too  flat  and  the 
slopes  too  gentle  for  good  drainage,  and  marshes  abound.  These, 
however,  have  been  largely  drained  by  ditches." 

The  surface  of  the  State  presents  considerable  differences  in  its 
vegetation.  The  heaviest  timber  which  was  found  in  central  and 
southern  Indiana  has  for  the  greater  part  disappeared.  Throughout 
the  northern  part  of  the  State  the  number  of  large  trees  is  much  less 
and  the  general  size  of  forest  trees  decreases  noticeably  as  one  proceed;* 
northward. 

"Contrary  to  the  statements  made  in  many  books,  Indiana  is  not 
a  })rairic-  state.  An  area  estimated  to  comprise  one-eighth  of  the 
whole,  situated,  except  a  few  isolated  patches  in  the  northwestern  part, 
is  niarsli  and  upland  prairie.  The  remainder  of  the  State  was  orig- 
inally covered  by  a  heavy  growth  of  oak,  walnut,  beech,  maple  and 
other  hardwood  timber,  with  sycamore  and  poplar  near  the  streams 
and  a  little  pine  along  the  Ohio  slope.  No  region  in  the  United 
States  could  show  finer  specimens  or  a  greater  number  of  individuals 
and  species  of  forest  trees  than  the  lower  Wabash  Valley.  The  same 
region  is  said  to  be  the  original  habitat  of  the  bluegrass  which  has 
made  Indiana  and  Kentucky  pastures  so  famous."    (Dryer,  p.  25.) 
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PECULIARITIES  AFFECTING  BIRD  DISTRIBUTION. 

The  region  about  the  southern  end  of  Lake  Michigan  presents  an 
unusually  fertile  field  for  the  ornithologist.  Situated  as  it  is,  midway 
between  the  wooded  region  of  the  East  and  the  treeless  plains  of  the 
West,  with  the  warm  river  bottoms  of  the  South,  rich  in  southern 
species,  extending  to  within  a  comparatively  short  distance,  and  the 
great  lake  upon  the  north,  northwestern  Indiana  forms  a  kind  of  "four 
comers"  where  the  avian  faunae  of  four  regions  intergrade.  To  the 
proximity  of  Lake  Michigan  we  are  indebted  for  a  number  of  more  or 
less  strictly  maritime  species.  As  would  be  expected  the  southern 
species  occur  only  in  summer,  with  the  exception  of  Lophophanes 
bicolor,  which  is  found  only  in  winter.  Not  only  is  the  influence  of 
the  lake  upon  the  faunae  shown  by  the  occurrence  of  numerous  species 
of  birds,  attracted  by  the  presence  of  a  large  body  of  water,  with  its 
congenial  surroundings,  but  the  influence  of  the  lake  upon  the  climate 
and  the  vegetation  in  its  immediate  vicinity  has  a  marked  influence 
upon  the  list  of  summer  residents.  The  northwestern  portion  of  the 
State  is  divided  into  alternating  tracts  of  prairie,  marsh  and  wood- 
land, each  possessing  a  bird  life  of  its  own.  In  Lake  County,  along 
the  Lake  Shore,  is  a  stretch  of  pine  woods  known  as  "the  pinery,'^ 
which  is  quite  peculiar.  (Condensed  from  E.  W.  Nelson's  notes  of 
"Birds  of  Northeastern  Illinois.")  Coming  south  one  crosses  the  Kan- 
kakee River  and  marshes,  well-known  regions  for  water  fowl  and 
marsh-inhabiting  birds,  and  enters  the  Wabash  Valley.  Back  from 
this  valley  proper  we  find  occasional  prairies  and  extensive  meadows, 
where  such  prairie-inhabiting  forms  as  Henslow's  Sparrows,  Yellow- 
winged  Sparrows,  Black-throated  Buntings  and  Prairie  Larks  are  ex- 
pected to  be  found.  The  lower  Wabash  Valley  is  noted  for  its 
extended  'Tbottom  lands"  and  "cypress  swamps,"  which,  for  their 
flora  no  less  than  their  birds,  are  of  much  interest.  The  amount 
of  bird  life  here  in  summer  is  very  much  in  excess  of  that  in  the  north- 
western comer  of  the  State  at  that  season.  The  difference  in  the  num- 
ber of  birds  noted  would  be  readily  observed.  In  the  southeastern  part 
of  the  State  the  land  rises  in  some  places  almost  400  feet  above  the 
Ohio  River  within  a  mile  or  very  little  more.  On  leaving  the  fertile 
river  bottoms,  with  their  successive  terraces,  one  ascends  the  steep 
river  hills  and  soon  reaches  the  wet  flats  where  the  drainap^e  is  so 
poor  that  the  water  stands  upon  the  surface  beneath  the  oak  and  beech 
timber  the  greater  part  of  the  year.  There  is  an  intimate  relation  be- 
tween the  topography  and  the  character  of  the  soil  here.    There  is  a 
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comparatively  level  plateau  extending  from  the  Ohio  River  ^Tbluflfs*^ 
to  the  northward,  west  of  the  valley  of  the  Whitewater,  and  forming 
the  water  shed  of  a  number  of  streams,  some  running  into  the  White- 
water and  some  into  the  White  River.    This  surface  soil  is  usually  a 
white  or  gray  clay,  characteristic  of  the  country  within  30  miles  of  the 
Ohio  River  in  the  southeastern  comer  of  the  State.    From  this  one  de- 
scends until  the  'Tbroken  uplands''  are  found  lying  just  below  the  level 
land.    Still  lower  down  the  '^hillsides''  are  reached.    These  rise  more 
or  less  abruptly  from  the  bottom  lands.    The  prevailing  timber  of  this 
region  is  oak,  maple,  beech,  sweet  gum,  black  gum,  etc.,  and  with  them 
are  found,  each  in  its  season,  some  birds  which  prefer  these  surround- 
ings— Summer  Redbird,  Cape  May  Warbler,  Black-throated  Blue  War- 
bler, etc.   East  of  the  Whitewater  River  to  beyond  the  Ohio  line  the 
country  is  more  level  and  the  soil  darker  and  more  fertile,  the  land 
ranking  with  the  best  in  the  State.    The  central  portion  of  the  State  is 
comparatively  level  and  very  fertile.    It  was  more  recently  settled  than 
the  southeastern  portion,  and  hence  to-day  there  may  still  be  seen 
among  the  finest  farms  specimens  of  the  largest  trees  to  be  found  upon 
Indiana  soil.    The  northeastern  part  of  the  State  has  been  but  little 
explored  by  the  zoologist.    Doubtless  it  will  prove  a  valuable  field  for 
the  one  who  will  occupy  it.     This  is  the  'lake  region"  of  Indiana. 
Within  this  quarter  is  the  meeting  of  two  drainage  systems — ^the  Wa- 
bash to  the  southwest  and  the  St.  Joseph  and  St.  Mary's  to  the  north- 
east.   The  Wabash  River  is  the  line  of  principal  migration  in  Indiana, 
As  it  turns  to  the  eastward  many  routes  leave  it  for  the  north,  par- 
ticularly just  south  of  Lake  Michigan,  but  many  birds  follow  its  course 
along  its  length.    To  this  fact  seems  to  be  due  the  peculiar  distribu- 
tion of  such  forms  as  the  Prothonotary  and  Cerulean  Warblers,  and  in 
less  degree  the  Kentucky,  Worm-eating  and  Sycamore  Warblers. 

CHANGES  IN  BIRD-LIFE. 

When  our  race  first  viewed  this  region  it  was  a  vast  forest,  a  wilder- 
ness, unbroken  save  by  the  water  courses,  the  trail  of  the  Indian,  the 
runways  of  the  deerj'  the  roadways  of  the  buffalo.  Our  birds  were  only 
such  as  frequented  the  densest  woodland  or  the  bars  in  the  river  chan- 
nels, together  with  forms  of  wide  range  and  birds  of  passage.  With 
the  cutting  away  of  the  larger  trees  sprang  up  thickets,  and  therewith 
came  thicket-inhabiting  forms.  As  the  clearings  were  extended 
meadow  lands  and  pasture  lands  were  reserved.  To  the  meadows  came 
such  forms  as  the  Bay-winged  Bunting,  Field  Sparrow,  Black-throated 
Bunting  and  Grasshopper  Sparrow,  species  peculiar  to  such  surround- 
ings.   Some  parts  of  this  land  were  wet  and,  where  the  drainage  was 
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not  good,  became  swamps  and  sloughs.  There  birds  peculiar  to  such 
localities  settled,  among  them  Marsh  Wrens,  Rails,  Gailinules,  Swamp 
Sparrows  and  Red-winged  Blackbirds.  As  the  orchard  and  garden  de- 
veloped, other  birds,  well  known  to  us  and  greatly  beloved  for  their 
cheery,  ciocial  ways,  there  made  their  home;  such  are  the  Orchard 
Oriole,  Warbling  Vireo  and  Yellow  Warbler.  The  changes  in  condi- 
tions and  continual  increase  in  number  of  settlers  caused  a  continual 
diminution  in  numbers  of  many  birds;  especially  is  this  true  of  geese, 
ducks  and  other  water-loviDg  species,  while  some  birds  famous  in  his- 
tory and  literature  have  passed  from  us  and  are  fast  becoming  extinct. 
Such  are  the  Ivory-billed  Woodpecker,  Pileated  Woodpecker,  Wild 
Turkey  and  Carolina  Parakeet.  About  our  homes  the  Bluebirds, 
House  Wrens  and  Carolina  Wrens  came  and  lived  with  us,  even  nearer 
and  dearer  than  other  birds. 

As  time  went  on  drainage  became  a  feature  introduced  into  the  new 
toiinlry.  With  the  drainage  of  our  sloughs  and  swamps  a  second 
change  was  noted.  The  forms  of  avian  life,  which  lived  among  its 
reedfi  and  flags,  mingling  their  voices  with  those  of  the  frogs,  disap- 
peared, and  the  land  reclaimed  tells,  in  its  luxuriant  growth  of  com, 
no  story  to  the  casual  passer-by  of  the  former  population  which  occu- 
pied it.  Time  went  on,  change  followed  change,  little  by  little,  but 
still  each  cleared  field,  each  rotation  of  crops,  each  one  of  a  thousand 
variations  in  cause  had  its  effect  upon  the  numbers  or  the  life  his- 
tory of  our  birds. 

DESTRUCTION  OF  BIRDS. 

By  man's  agency  the  Knglish  Sparrow  was  introduced,  and  as 
its  numbars  increased,  began  to  assert  itself  in  the  struggle  for 
existence.  The  Bluebird,  which  has  come  from  the  hole  in  the 
snag,  was  driven  from  her  box.  The  Martin  and  Chimney  Swift, 
which  formerly  nested  in  hollow  trees,  left  their  nesting  sites  about 
the  house,  and  even  the  Eave  Swallow,  which  in  olden  times  fastened 
its  nests  to  the  cliffs,  was  in  some  cases  driven  Away.  The  warfare 
still  continues  with  this  aggressive  little  foreigner,  worse  some  places 
than  others,  but  with  such  surprising  powers  of  reproduction  and  un- 
heard-of audacity,  it  seems  they  must  soon  cover  our  entire  continent. 

Another  epoch  in  this  category  is  marked  by  the  abnormal  craze 
which  lias  for  some  years  been  noted  of  using  the  skins  and  parts  of 
birds  for  purposes  of  decoration  and  adornment.  This  barbarous  cus- 
tom has  been  frowned  down  in  some  places  by  society  leaders,  but  is 
still  quite  common. 
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It  is  marvelous,  the  destruction  of  innocent,  beneficial  lives  that 
have  been  sacrified  upon  the  altar  of  fashion.  Our  State  has  now  a 
very  good  law  for  the  protection  of  dur  native  birds,  and  it  behooves  us 
all  to  see  that  in  our  communities,  our  separate  neighborhoods,  that 
law  is  fully  enforced.  Unless  this  is  done  we  may  awake  too  late  to  the 
importance  of  protecting  these  feathered  friends  who  gather  their  sub- 
stance from  the  insect  enemies  of  the  farm,  the  orchard,  the  garden 
and  the  woodland. 

Birds  are  also  destroyed  in  great  numbers  by  natural  causes.  The 
sudden  severe  storms  which  occur  at  times  in  the. migrating  season 
often  cause  the  death  of  a  great  number  of  tiny  wanderers.  It  is  no 
unusual  thing  to  find  along  the  shores  of  Lake  Michigan,  and  numbers 
of  other  great  lakes,  following  some  severe,  cold  storm,  the  bodies  of 
great  numbers  of  migrating  birds.  How  great  this  loss  of  life  is 
cannot  be  estimated,  but  they  are  often  found  lying  close  together  on 
the  beach  where  they  have  been  tossed  by  the  waves.  Again,  it  is  no 
unusual  thing  to  find,  following  a  spell  of  cold  weather  in  April  or 
May,  the  bodies  of  many  birds  which  have  just  arrived  from  the  South 
and  have  been  unable  to  withstand  the  effects  of  the  sudden  cold 
which  came  upon  them.  Other  birds  which  irregularly  winter  with 
us,  at  times  when  they  attempt  to  remain,  are  destroyed  in  great  num- 
bers in  unusually  severe  and  unfavorable  winter  weather.  A  striking 
illustration  of  this  was  the  severe  weather  of  the  late  winter  and  early 
spring  of  1895,  when,  over  almost  the  entire  Southern  States  east  of 
the  Mississippi,  a  cold  wave  prevailed  coincident  with  the  winter  range 
of  the  Buebirds,  Hermit  Thrushes,  Robins  and  other  birds  occupy- 
ing that  region.  These  wintering  birds  were  destroyed  in  great  num- 
bers— so  great,  in  fact^  as  almost  to  exterminate  the  entire  race  of 
Bluebirds  and  to  greatly  lessen  the  numbers  of  some  other  forms.  In 
addition  to  this,  many  birds  are  destroyed  at  the  time  of  migration  on 
dark  niarhts  by  flying  against  the  lighthouses,  light  towers  and  other 
lights  in  high  places.  Unfafofible  weather  during  the  breeding 
season  is  also  the  cause  of  large  lose  of  life  among  the  young  birds  and 
of  the  destruction  of  many  eggs. 

In  addition,  birds  are  subject  to  disease,  fall  a  prey  to  their  enemies, 
are  killed  by  accident,  and,  as  these  conditions  combine  in  a  favorable 
or  in  an  unfavorable  way,  we  may  note  among  many  species,  taking 
one  year  with  another,  on  increase  or  a  decrease  in  their  normal 
numbers. 
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ZOOLOGICAL  AREAS. 

Geographers  have  attempted  to*  divide  the  world  into  zoological  re- 
gions in  accordance  with  the  harmonic  distribution  of  certain  typical 
forms.  These  zoological  areas  have  not  been  very  accurately  defined. 
Itey  may  be  termed  the  different  divisions  of  the  sea  of  animal  life, 
with  its  tides,  currents,  varjring  temperature  and  depth,  two  areas 
meeting  as  land  and  sea,  each  with  irregular  shore  lines  and  deeply 
indented  coasts,  the  boundaries  continually  changing  as  barriers  in 
one  direction  are  .overcome,  and  in  another  a  different  coast  configura- 
tion appears. 

Indiana  is  included  entirely  within  the  Eastern  (Atlantic)  faunal 
province,  and  while  it  is  within  the  limits  of  the  Carolina  fauna  of 
Mr.  Allen,  the  southern  portion  contains  so  many  birds  that  are  dis- 
tinctive of  the  Louisiana  fauna  (Austroriparian  Province  of  Professor 
Cope)  that  it  has  been  thought  it  should  be  referred  to  that  district. 
According  to  Dr.  Merriam's  provincial  classification,  almost  all  of 
Indiana  is  included  within  the  upper  Sonoran  Zone.  The  Transition 
Zone  appears  in  the  northern  part,  while  the  extreme  southwestern 
portion  is  included  in  an  arm  of  the  lower  Sonoran  Zone. 

BIRD  MIGRATION. 

The  migratory  instinct  is  one  of  the  wonders  of  nature.  The  origin 
of  migration  seems  to  reach  far  back  into  the  unwritten  history  of  the 
past.  According  to  geological  testimony,  in  the  earlier  ages  of  the 
earth's  history  a  warm  climate  existed  almost  to  the  North  Pole. 
Then  neither  lack  of  food  nor  the  consequences  of  rigorous  winter 
compelled  the  birds  to  leave  that  favored  region.  With  the  changing 
of  conditions  by  which  the  circumpolar  area  became  colder,  then  ice- 
locked  and  finally  the  limit  of  ice  extended  far  to  the  southward,  the 
birds  were  forced  to  niore  congenial  lands.  With  the  winter  they 
sought  warmer  climes,  and  as  the  sunimer  approached  they  sought  to 
return  to  the  ancestral  home.  Finally  the  southern  limit  of  the  ice 
sheet  was  reached,  and  it  began  to  recede.  With  its  recession  the  birds 
were  enabled  to  reach  higher  latitudes,  and  in  time,  when  the  frigid 
area  reached  its  present  limitation,  there  was  left  for  our  solution  the 
problem  of  the  migration  of  birds.  This  habit  is  not  the  acquirement 
of  any  one  bird,  but  is  the  influence  of  the  experience  of  many  gen- 
erations of  birds  extending  through  long  ages  of  time,  an  inherited 
desire  to  seek  nesting  sites  near  the  old  home  of  their  race. 

With  what  regularity  do  certain  forms  leave  their  summer  homes  in 
the  temperate  and  frigid  realms  and  traverse  the  great  expanse  of  plain 
and  wood  and  ocean  to  far  within  the  tropics,  there  spending  the 
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nniiL  when  i2ie  sk^v^  oNEDe.  suat  of  U^  $»Yni«i«r  :$ii\nj!$t«ni  )mv^  Ml 
II&  Usesie  lifti^e  dcfio^lit  the  i>epon$  biH^  $>ait1^d  t4>  Uwdr  <vM^t>Mi  in 
irmter,  vhei^e  the  fo«[  s^ipplr  is  nKM>^  abuiKUxit  or  whnw  <iiiiia)>r  f>h- 
tained.  Otbei^  from  farther  i)onh  hare  tiilceii  their  pla<yi^  Tt^^tiK 
to  us.  ape  winter  resi€l«Eit&  To  our  fneiid$  farther  northward  the^  ai^ 
summer  i>esddeDts:  between  u$  then^  i$  a  f>«rion  where  they  are  known 
as  mip^antSL  Among  thes^  latter  hid$  whioh  ^pend  a  )>art  or  the 
whole  winter  in  our  States  aie  the  Junco  or  BIae)c  Snow-hird.  one  K^nn 
of  Shore-lark,  Twe  Sparrows  the  Sapswoker  or  Yellow-Wlhoii  \\\vmI- 
pecker,  rarely  the  White  Snow-Wrd  or  Snowflake^  the  Snowy  Owl  and 
the  Bohemian  Waxwing.    Their  $nmmer  homes  an?  north  of  w*. 

Some  of  the  formss  perhaps  most  of  thenu  whieh  are  with  xw  the 
whole  year  round  are  not  represented  winter,  sprii^ij,  summer  aud  au- 
tumn by  the  same  individuals.  In  winter  the  Song  Sj>arn>w  aiuoug  the 
garden  shrubbery  or  in  the  willow  thicket*  are  not  ^mrtioularly  nun\er- 
ous.  but  late  in  March  and  early  in  April  a  lu>st  of  Song  S|Hirr\>wii  havt* 
appeared  from  the  milder  climate  of  Tennossei^  and  neigh  Inuring  State*. 
Their  numbers  are  very  noticeable,  but  they,  with  m«4u\  |H^rhrt|>«^  all, 
of  those  who  wintered  with  us,  have  j>assed  on  farther  north.  The 
usual  number  remains  to  keep  house,  rear  a  family  and  ohwr  humanity 
with  their  songs.  With  October  those  who  spent  their  snmmors  farther 
north  return,  and,  as  the  frosts  succeed  dews  and  snows  snooood  fn>Mt.^» 
they  gradually  pass  by  to  favorite  winter  homes,  heaving  the  individ- 
uals we  knew  the  past  winter  with  their  chiUlren,  our  ooinpnnionii 
through  the  colder  part  of  the  year.  The  Amorioan  (lohUlnoh  timt 
appears  with  the  apple  leaves  in  April  in  lemon-yollow  dress  witli  hlaok 
cap  and  wings,  comes  from  the  southland  to  replace  oihor  luoro  luirdy 
relatives  of  his  by  the  same  name,  who  were  hardly  rocognizcMl  by  many 
of  us  for  the  plain  winter  dress  they  wore.  Woll,  thoy  piuiHo<l  on  north- 
ward just  a  day  or  two  before  these  brighter-appearing  cmon  arrived 
from  the  pine  groves  and  cotton  fields  of  the  Southern  Ht^iton.  Next 
fall  they  will  return  with  their  bright  colors  doadonud  by  tins  touoh  of 
the  north  wind,  but  we  will  know  them  by  their  voicew. 
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The  impression  which  may  prevail  that  the  winter  residents  are 
smaller  thtm  the  summer  forms  is  erroneous.  The  Shore-larks,  which 
winter  with  us,  represent  the  same  species  which  is  resident  in  summer 
and  the  northern  form  which  is  larger.  The  idea  that  many  birds  mi- 
grate at  night  is  correct. 

Some  winters  the  Robins,  Meadow  Larks,  Kingfishers,  Killdeers, 
Red-headed  Woodpeckers  and  Chewinks  remain  with  us.  Other  yeara 
they  pass  to  the  southward.  Even  when  they  are  here,  some  years  they 
seem  to  the  casual  observer  to  have  left;  yet  the  inquisitive  lover  ^f 
birds  knows  his  little  friends  are  to  be  found,  even  in  inclement 
weather,  though  they  do  not  appear  to  the  uninitiated.  To  such  an  one  a 
protected  thicket,  a  deep  ravine,  an  unexposed  hillside,  a  dense  wood- 
land, as  his  tramp  leads  through  such  out-of-the-way  places,  is  found 
to  be  inhabited  by  forms  which  have  disappeared  to  many  eyes.  TKe 
instinct  which  calls  upon  some  to  seek  the  better  feeding  grounds,  the 
warmer  places  of  earth,  has  impelled  these  to  well-protected  spots  and 
localities  where  food  may  be  most  easily  obtained. 

The  Catbird,  Blackbird,  Chipping  Sparrow^  and  Phoebe  go  but  a 
little  farther  south,  some  years  lingering  along  the  Ohio  River. 

The  Marsh  Wrens,  Red- winged  Blackbird,  Hermit  Thrush  and 
sometimes  the  .beautiful  little  Ruby-crowned  Kinglet  and  eccentric  lit- 
tle Blue-gray  Gnat-catcher  linger  along  the  gulf  coast,  while  all  the 
north  is  snow-bound. 

Other  birds  go  farther  on  their  winter  journey.  The  Baltimore 
Orioles  go  as  far  as  Panama.  Our  cheery  Bobolink  with  "his  Quaker 
wife,''  both  plain  clad  when  cold  comes  nigh,  visit  the  West  Indies  and 
South  America.  The  King  Bird  reaches  the  West  Indes  and  Bolivia. 
The  >Jight  Hawk  covers  the  same  islands  and  Eastern  South  America. 
The  Cerulean  Warbler,  on  the  contrary,  visits  C'uba  and  Central  Amer- 
ica. Kirtland's  rare  warbler  winters  only  in  the  Bahamas.  The  little 
Spotted  Sandpiper  \qsits  Brazil.  The  Blue-winged  Teal  extends  its 
journey  to  Ecuador,  and  Swainson's  Thrush  to  Peru. 

Some  make  more  extended  tours  even  than  these.  The  American 
Golden  Plover,  a  well-known  game  bird,  which  breeds  in  the  northern 
part  of  our  continent,  when  winter  holds  the  northern  hemisphere  in 
his  cold  grasp,  is  found  as  far  away  as  Patagonia,  while  the  Knot,  a 
coast  bird  which  breeds  in  very  high  northern  latitudes,  the  eggs  of 
which  were  taken  by  the  members  of  the  Greely  Arctic  expedition  at 
Vt.  Conger,  about  north  latitude  82  degrees,  ranges  to  Cape 
Horn  during  our  winter.  Thus  it  vnU  be  observed  migra- 
tion may  mean  the  trip  to  the  protected  thicket  in  the  vi- 
cinity of  wild  grapes,  blackberries  and  weed  patches  laden  with  seed 
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at  the  southern  edge  of  the  farm,  or  the  almost  endless  voyage  of  some 
shore  birds  across  every  one  of  the  earth's  zones.  It  may  mean  a  change 
of  individuals;  a  moving  of  those  which  summer  with  us  a  little  farther 
south  and  a  filling  of  their  places  by  others  of  the  same  kind  from  a  lit- 
tle farther  north.  It  may  mean  a  restlessness  which  some  years  impels 
the  Bob  White  to  move  southward  a  few  miles,  or  again  to  leave  the 
hills  and  congregate  in  the  valleys,  or  the  reverse.  Many  times  they 
fly  into  towns,  and  becoming  confused,  enter  houses  and  stores,  and 
are  readily  caught  in  the  hand.  It  may  mean  the  slow  movement  of 
the  short-winged  warblers  and  wrens,  or  the  rapid  flight  of  the  swallow 
and  Wild  Pigeon.  Its  cause  is  the  instinct  which  tells  them  to  prepare 
for  winter  or  return  for  spring.  A  call  that  must  be  answered,  an  in- 
herent demand  that  comes  to  each  individual  through  the  accumulated 
experiences  of  the  past  which  it  cannot  disobey. 

Birds  do  not  move  promiscuously  over  the  country,  but  are  observed 
to  have  migratory  routes.  The  Mississippi  River  is  a  great  artery 
along  which  in  spring  courses  a  mighty  stream  of  avian  life  destined 
to  its  breeding  ground.  At  the  mouth  of  the  Ohio  a  large  stream 
turns  off  to  ascend  that  river,  sending  out  branches  of  considerable 
size  up  the  Wabash,  Whitewater  and  Miami  rivers.  The  Whitewater 
Valley  forms  one  channel  by  which  these  wandering  birds  reach  the 
Maumce  and  the  lakes,  whence  many  pass  on  still  farthfer  northward 
to  their  summer  homes.  As  the  rivers  become  the  channels  of  migra- 
tion for  certain  species,  other  forms  of  different  habits  follow  the 
higher  lands  or  the  mountain  bases,  along  characteristic  topographical 
features.  As  the  warm  air  of  spring  comes,  as  from  the  throbbing  of 
a  great  tropical  heart,  so  the  birds  come,  in  pulsating  movements,  each 
succeeding  one  stronger  and  driving  its  tide  of  life  farther  along  its 
course.  Each  bird-wave  seems  to  move  as  though  the  rear  of  the  mi- 
grating forms  was  continually  passing  over  the  more  advanced  and  tak- 
ing the  lead.  Among  the  smaller  streams,  the  main  ridges,  the  connect- 
ing woodland,  at  the  height  of  the  migration  may  readily  be  observed 
the  smaller  currents  of  bird  life  given  off  by  the  larger  streams,  each 
following  its  own  course,  all  instinctively  going  in  a  definite  direction 
— north.  The  whole  movement  may  be  compared  to  the  circulation  of 
sap  in  a  tree.  From  trunk  to  limb,  from  limb  to  branch,  from  branch 
to  bough,  from  bough  to  twig,  from  twig  to  leaf.  The  entire  move- 
ment over  either  hemisphere  may  be  likened  to  numberless  trees  with 
their  roots  at  the  equator,  their  topmost  branches  approaching  the 
poles.  In  autumn  the  courses  of  the  bird  currents  are  not  so  plainly 
marked,  but  yet  along  the  borders  of  our  streams  may  be  seen,  at 
favorable  times,  hordes  of  little  wanderers  moving  past  in  almost  end- 
less streams  at  early  mom  and  eventide. 
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The  following  bibliographical  notes,  while  not  complete,  indicate 
many  of  the  publications  relating  to  Indiana  birds,  most  of  which  were 
at  hand  for  reference: 

1808. 

Wilson,  A.  American  Ornithology;  or  the  Natural  History  of  the 
Birds  of  the  United  States ;  illustrated  with  plates,  engraved  and 
colored  from  original  drawings  taken  from  nature.  By  Alexander 
Wilson.  Vol.  I  (-IX).  Philadelphia.  Published  by  Bradford  & 
Inskeep.  Printed  by  Robert  Carr.  Vol.  I,  1808.  Vol.  II,  1810. 
Vol.  Ill,  1811.  Vol.  IV,  1811.  Vol.  V,  1812.  Vol.  VI,  1812. 
Vol.  VII,  1814.     Vol.  VIII,  1814.     Vol.  IX,  1814. 

1827. 

Audubon,  J.  J.  Birds  of  America.  4  v.  doub.  elephant  folio.  Lon- 
don. 435  colored  plates.  Original  edition  colored  plates.  1827-49. 
The  original  edition  of  the  text  to  Audubon's  great  work,  ''The 
Birds  of  America."  Very  valuable.  A  copy  at  the  Larking  sale. 
May,  1892,  brought  £345.  A  copy  is  quoted  in  Quaritch's  cata- 
logue, May,  1894,  at  £350. 

1831. 

Groohan,  Col.  George.  Journal  of  Col.  Croghan,  Monthly  Ameri- 
can Journal  of  Geology  and  Natural  Science.  Philadelphia,  De- 
cember, 1831.     Mentions  the  occurrence  of  some  birds  in  Indiana. 

Audubon,  J.  J.  Ornithological  Biography ;  or  an  Account  of  the  Hab- 
its of  the  Birds  of  the  United  States  of  America,  accompanied  by 
the  descriptions  of  the  objects  represented  in  the  work  entitled, 
''The  Birds  of  America,"  and  interspersed  with  delineations  of 
American  scenery  and  manners.  By  John  James  Audubon,  F.  R. 
S8.  L.  and  E  ,  etc.  Vol.  I — Edinburgh,  Adam  Black,  1831 ;  also 
printed  at  Philadelphia  by  E.  L.  Carey  and  A.  Hart,  1832.  Vol. 
n — Edinburgh,  Adam  and  Charles  Black,  1834;  also  printed  at 
Boston  by  Hilliard,  Gray  &  Co.  Vol.  IH — Edinburgh,  Adam  and 
Charles  Black,  1835.  Vol.  IV— Edinburgh,  Adam  and  Charles 
Black,  1838.     Vol.  V— Edinburgh,  Adam  and  Charles  Black,  1839. 

1834. 

Butler,  Mann.  History  of  Kentucky.  Louisville,  1834.  Contains 
a  copy  of  the  Journal  of  Col.  Croghan  down  the  Ohio  in  1765. 
Refers  to  Indiana  birds. 
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1840. 


Audubon,  J.  J.  The  Birds  of  America.  From  drawings  made  in  the 
United  States  and  their  Territories.  By  John  James  Audubon. 
New  York,  published  by  J.  J.  Audubon.  Philadelphia,  J.  B.  Che- 
valier, 1840-44.     7  vols. 

1846. 

Cboohan,  Geoboe.  Journal  of  George  Croghan.  The  Olden  Time, 
a  monthly  publication  devoted  to  the  preservation  of  documents 
and  other  authentic  information  in  relation  to  the  early  explorations 
and  the  settlement  and  improvement  of  the  country  around  the  head 
of  the  Ohio.  Edited  by  Neville  S.  Craig,  Esq.  Two  vols.,  small 
4to.     Pittsburg,  1846-48. 

1856. 

Haymond,  Rufub,  M.  D.  Birds  of  Southeastern  Indiana.  Proc.  Acad- 
emy of  Natural  Science,  Philadelphia,  Vol.  VIII,  1856,  pp.  286- 
298.     A  list  of  birds  observed  in  the  Whitewater  Valley. 

1868. 

Allen,  J.  A.  Notes  on  birds  observed  in  Western  Iowa,  in  the  months 
of  July,  August  and  September ;  also  on  birds  observed  in  Northern 
Illinois  iu  May  and  June,  and  at  Richmond,  Wayne  County,  In- 
diana, between  June  3d  and  10th.  Memoirs  Boston  Soc.  Natural 
History,  Vol.  I,  Pt.  IV,  Art.  XII,  December,  1868,  pp.  488-526. 
Also  issued  separately.     Mentions  72  Indiana  species. 

1869. 

Haymond,  Rufus.  Birds  of  Franklin  County,  Indiana.  First  Annual 
Report  of  the  Geological  Survey  of  Indiana,  made  during  the  year 
1869,  by  E.  T.  Cox,  State  Geologist,  1869,  pp.  209-335.  Also 
issued  bound  with  Agricultural  Report  of  the  same  year,  entitled 
Indiana  Agricultural  and  Geological  Report,  1869,  etc. 

1873. 

Edepor's  Note.  Refers  to  southern  part  of  Wayne  County,  Indiana, 
as  a  good  place  for  quails.  Forest  and  Stream,  N.  Y.,  Vol.  1, 1873- 
4,  7,  p.  106. 

Amateur.  Prairie  Chickens.  Account  of  a  trip  into  Indiana  aftier 
them.     Forest  and  Stream,  N.  Y.,  1873^,  Vol.  I,  7  p.  98. 
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1874. 

KiRTLANi),  J  P.  Letter  from,  dated  1^57,  mentioniug  various  Indiana 
birds      Proo.  Cleveland  Acad.  Nat.  Science,  1874,  pp.  181182. 

RiDOWAY,  R.  The  Wabash  Valley  and  Its  Avian  Faun*.  Proc.  Bos- 
ton Soc.  Nat.  Hist.,  Vol.  XVI,  pp.  303.332. 

RiDGWAY,  R.  The  Lower  Wabash  Valley,  considered  in  its  relation  to 
the  Faunal  Districts  of  the  Eastern  Regions  of  North  America,  with 
a  Synopsis  of  Its  Avian  Fauna,  by  R'»l)ert  Ridgway.  Boston,  1874, 
p.  31.     Repaged  edition  of  the  above. 

CouE8,  Elliott.  Birds  of  the  Northwest,  a  handbook  of  the  Ornithol- 
ogy of  the  region  drained  by  the  Missouri  River  and  its  tributaries. 
Dept.  of  the  Interior,  U.  S.  Geol.  Survey  of  the  Territories,  Mis- 
cellaneous Publications,  No.  3,  1S74. 

Editor's  Note.  Wild  Turkey  found  breeding  at  Valparaiso,  Ind. 
Forest  and  Stream,  N.  V.,  Vol.  Ill,  1874-5,  10,  p.  150. 

Editor's  Note.  Wild  Pigeon,  very  abundant  in  Michigan,  Indiana 
and  Wisconsin  in  beech  woods.  Sept.  15,  1874.  Forest  and 
Stream,  N.  Y.,  Vol.  Ill,  1874-5,  7,  p.  107. 

1876. 

Jordan,  David  Starr.  Manual  of  the  Vertebrates  of  the  Northern 
United  States,  including  the  District  East  of  the  Mississippi  River 
and  North  of  North  Carolina  and  Tennessee,  exclusive  of  marine 
species,  by  David  Starr  Jordan,  Ph.  D. ,  M.  D.,  Porfessor  of  Nat- 
ural History  in  N.  W.  C.  University  and  in  Indiana  State  Medical 
College.  Chicago,  Jansen,  McClurg  &  Co.,  1876.  Refers  to  a 
number  of  Indiana  birds.  A  second  edition,  dated  1878;  a  third, 
1880;  a  fourth  in  1888. 

Smith,  G.  Aug.  Birds  of  Ft.  Wayne,  Indiana.  Forest  and  Stream, 
Vol.  X,  1876,  p.  148.     Fifty  species  mentioned,  some  by  error. 

CouES,  Elliott.  Peculiar  nesting  site  of  Bank  Swallow  (i.  e.,  Stdgido- 
pteryx  serrijminis).     Bull.  Nuttall  Orn.  Club,  Vol.  I,  1876,  p.  9G. 

Haymond,  R.  Notes  on  the  Bank  Swallow  (i.  e.,  SteUjuiopteryx  ierripf^n- 
nw).     Field  and  Forest,  Vol.  I,  1876,  No.  11,  p.  88. 

CouES,  Elliott.  Notable  change  of  habit  of  the  Bank  Swallow  (i.  e., 
Stdgidopteryx  serri]>enni><),  American  Naturalist,  Vol.  X,  1876,  j)p. 
492-493. 

Nelson,  E.  W.  Additions  to  the  avifauna  of  Illinois,  with  notes  oil 
other  species  of  Illinoif  birdf.  Bull.  Nuttall  Orn.  Club,  Vol.  I, 
1876,  pp.  39-44.     Notes  gome  observations  on  the  Wabash  River. 

1877. 

Nelson,  E.  W.  The  Louisiana  Heron  in  Indiana.  Bull.  Nuttall  Orn. 
Club,  Vol.  II,  1877,  p.  51. 
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Nelson,  E.  W.  Birds  of  Northeastern  Illinois.  Bull,  of  the  Essex 
Institute,  Vol.  VIII,  1877,  p.  90-155.  Some  observations  noted 
about  the  southern  end  of  Lake  Michigan,  along  the  Indiana  and 
Illinois  line. 

Nelson,  E.  W.  Notes  upon  birds  observed  in  Southern  Illinois  between 
July  17  and  September  4,  1875.  Bull,  of  the  Elssex  Institute,  Vol. 
IX,  1877,  pp.  32-65.  Part  of  the  observations  made  on  the  Wabash 
River  and  part  on  the  White  River. 

OoLOGiST  (A.  W.  Butler).  The  Nesting  of  the  Wood  Pewee.  The 
Oologist,  Vol.  Ill,  1877,  p.  37. 

Lanodon,  Frank  W.  A  catalogue  of  the  birds  in  the  vicinity  of  Cin- 
cinnati, Frank  W.  Langdon,  Salem,  Mass.     Naturalists'  Agency, 

1877,  pp.  18.     Mentions  several  observations  on  Indiana  birds. 

Arrow.  A  voice  against  the  English  Sparrow  from  Indianapolis,  In- 
diana.    Forest  and  Stream,  N.  Y.,  Vol.  VIII,  1877,  17,  p.  261. 

Carey,  A.  G.  Observations  on  the  English  Sparrow  at  Indianapolis, 
Indiana.     Forest  and  Stream,  N.  Y.,  Vol  VIII,  1877,  19,  p  307. 

1878. 

RiDGWAY,  Robert.  A  review  of  the  American  species  of  the  genus 
Scops  Savigny.  Phk*.  U.  S.  National  Museum,  Vol.  I,  1878,  pp. 
85-117.  Notes  the  results  of  observations  on  the  dichromatic  phases 
of  Scops  asio.     In  part  made  in  Indiana. 

Brewster,  William.  The  Prothonotary  Warbler.  Bull.  Nuttall  Orn. 
Club,  Vol.  Ill,  1878,  pp.  153-162.  Based  on  observations  made  in 
Kuox  and  Gibson  Counties,  Indiana. 

KiDGNVAY,  Robert.  Notes  on  birds  observed  at  Mt.  Carmel,  Southern 
Illinois,  in  the  spring  of  1878.     Bull.  Nuttall  Orn.  Club,  Vol.  Ill, 

1878,  pp.   162-166.     Based  in  part  upon  observations  in  the  cypress 
swamps  in  Indiana. 

Sanger.  Rufied  Grouse.  Observations  made  at  Elkhart,  Indiana. 
Believes  not  over  one-third  killed  are  malee.  Forest  and  Stream, 
N.  Y.,  Vol.  IX,  1877-8,  26,  p.  489. 

Allen,  J.  A.  Early  nesting  of  the  Shore  Lark  near  Indianapolis. 
Bull.  Nuttall  Orn.  Club,  Vol.  HI,  1878,  p.  189. 

CouES,  Elliott.  Birds  of  the  Colorado  Valley.  Dept.  of  the  Interior 
l\  8.  Geol.  Survey  of  the  Territories.  Misoellaoeons  Publications, 
No.  11.     Part  First,  Paaseres  to  Laoiid».     1878. 

EvERMANN,  B.  W.  Notes  on  the  winter  birds  of  Carroll  County,  In- 
diana. Printed  in  variooa  iamee  of  the  Delphi  Journal  daring  the 
winter  of  1878-9. 
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1879. 

Langdon,  Frank  W.  A  revised  list  of  GiDcinDati  birJs.  Journal 
Cincinnati  Soc.  Nat.  Hist,  Vol.  II,  1879,  pp.  1-27.  Mentions 
several  Indiana  birds. 

Anonymous.  Note  on  Woodcock  flushed  at  Bath,  Indiana,  March  2, 
1879.     Forest  and  Stream,  N.  Y.,  Vol.  XII,  1879,  13,  p.  245. 

1880. 

RiDGWAY,  Robert.  On  six  species  of  birds  new  to  the  fauna  of  Illinois, 
with  notes  on  other  rare  Illinois  birds.  Bull.  Nuttall  Orn.  Club, 
Vol.  V,  1880,  pp.  30-32.  Notes  the  occurrence  otibis  alba  at  Mt. 
Carmel,  Illinois. 

Brayton,  Alembert  W.  A  catalogue  of  the  birds  of  Indiana,  with 
keys  and  descriptions  of  the  groups  of  the  greatest  interest  to  the 
horticulturist,  by  Alembert  W.  Brayton,  B.  S.,  M.  D.  Transac- 
tions Indiana  State  Horticultural  Society  for  1879,  pp.  87-165. 

Allen,  J.  A.  Review  of  Brayton's  catalogue  of  the  birds  of  Indiana. 
Bull.  Nuttall  Orn.  Club,  Vol.  V,  1881,  pp.  174-175. 

Langdon,  Frank  W.  Ornithological  field  notes,  with  five  additions  to 
the  Cincinnati  avifauna.  Journ.  Cincinnati  Soc.  of  Nat.  Hist., 
Vol.  Ill,  1880,  pp.  121-127.  Contains  several  notes  on  birds  of 
Franklin  County,  Indiana. 

Anonymous.  Bird  architecture.  St.  Nicholas,  Vol.  VII,  7,  1880,  p. 
57.     Refers  to  Oriole's  nest  at  Spiceland,  Indiana. 

1881. 

Quick,  £.  R.  CaihariMa  atrata  Less.  Journ.  Cincinnati  Soc.  Nat. 
Hist.,  Vol.  IV,  1881,  pp.  340-341.  Two  specimens  noted  near 
Brookville,  Indiana. 

Quick,  £.  R.  Chen  hyperboreus  Boie.  Journ.  Cincinnati  Soc.  Nat. 
Hist.,  Vol.  IV,  1^81,  p.  341.  Specimens  taken  near  Brookville, 
Indiana. 

Langdon,  F.  W.  Zoological  Miscellany — Ornithology.  Journ.  Cin- 
cinnati Soc.  Nat.  Hist.,  Vol.  IV,  1881,  pp.  337-341.  Contains  sev- 
eral notes  from  Brookville,  Indiana. 

RiDGWAY,  Robert.  A  catalogue  of  the  birds  of  Illinois.  Bull.  No.  4. 
Illinois  State  Laboratory  of  Nat.  Hist.,  May,  18S1,  pp.  163-208. 
Mentions  the  occurrence  of  the  Louisiana  Heron  (A.  tricolor  rvfir 
collis  Gosse)  in  Indiana,  etc. 

Bailey,  H.  B.  Forest  and  Stream.^  Bird  Notes;  an  index  and  sum- 
mary of  all  the  ornithological  matter  contained  in  Forest  and 
Stream,  Vol.  I-XIl  (Aug.,  1873;  Aug.,  1879).  Compiled  by  H. 
B.  Bailey,  New  York.  Forest  and  Stream  Publishing  Company, 
39  Park  Row,  1881. 
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1882. 

RiDOWAY,  Robert.  Notes  on  some  of  the  birds  observed  near  Wheat- 
land, Knox  County,  Indiana,  in  the  spring  of  1881.  Bull.  Nuttall 
Orn.  Club,  Vol.  VII,  1882,  pp.  16-33. 

Eyermann,  B.  W.  a  short  note  on  the  nesting  of  the  Towhee  (Pipilo 
erythrophOialmtJui).     Ornithologist  and  Oologist,  Vol.  VI,  p.  61. 

Langdon,  F.  W.  Dichromatism  in  the  Screech  Owl  (Scops  asio  Bp.). 
Journal  Cincinnati  Soc.  Nat.  Hist.,  Vol.  V,  1882,  pp.  52-53.  Re- 
fers to  several  Indiana  specimens. 

Lanodon,  F.  W.  a  synopsis  of  the  Cincinnati  fauna.  Zoological 
Miscellany,  Journsl  Cin.  Soc.  Nat.  Hist.,  Vol.  V,  No.  3,  pp. 
185-194.     Includes  birds. 

Quick,  E.  R.  Winter  birds  of  1880  and  1881  on  the  White  Water. 
Journ.  Cincinnati  Soc.  Nat.  Hist.,  Vol.  V,  1882,  pp.  54-56. 

Quick,  E.  R.  Ornithological  notes  from  Brook ville,  Indiana.  Journ. 
Cincinnati  Soc.  Nat.  Hist.,  Vol.  V,  1882,  p.  192. 

Butler,  A.  W.  The  birds  of  Franklin  County,  Indiana.  Atlas  of 
Franklin  County,  Indiana,  etc.,  J.  H.  Beers  &  Co.,  Chicago,  1882, 
pp.  11-12. 

Butler,  A.  W.  Ornithological  notes  from  Brookville,  Indiana.  Journ. 
Cincinnati  Soc.  Nat.  Hist.,  Vol.  V,  1882,  pp.  192193. 

Quick,  E.  R.  Brookville  (lodiana)  notes.  Journ.  Cincinnati  Soc.  Nat. 
Hist.,  Vol.  V,  pp.  93-95.  Appears  under  the  caption  **Omithol- 
ogy"  under  **  Zoological  Miscellany." 

Wheaton,  J.  M.,  M.  D.  Report  on  the  birds  of  Ohio.  Report  of  the 
Geological  Survey  of  Ohio,  V^ol.  IV  ;  Zoology  and  Botany,  Part  I ; 
Zoology,  Section  II,  Columbus,  Ohio,  1882,  pp.  187-628.  Notes 
several  observations  on  Indiana  birds. 

1883. 

Langdon,  F.  W.  ,  M.  D.  Bibliography  of  the  Cincinnati  fauna.  Journ. 
Cincinnati  Soc.  Nat.  Hist.,  Vol.  VI,  1883,  pp.  5-53.  Mentions 
several  publications  on  Indiana  birds. 

EvERiMANN,  B.  W.  Notes  from  Bloomington,  Indiana.  Ornithologist 
and  Oologist,  Vol.  VIII,  pp.  27-28. 

1884. 

BuTi^R,  A.  W.  Local  Weather  Lore.  The  American  Meteorological 
Journal,  Dec,  1884,  pp.  313-316.     Relating  to  birds. 

Butler,  A.  W.  Local  Weather  Lore.  Proc.  A.  A.  A.  S.,  Vol. 
XXXIII,  1884,  pp.  603-609.     Abstract  of  above. 
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Butler,  A.  W.  The  Cerulean  Warbler.  Ornithologist  and  ' 
Vol.  IX,  1884,  pp.  27-28. 

EvERBiANN,  B.  W.  Arrivals  of  birds  at  Camden,  Indiana,  18 
nithologist  and  Oologist,  Vol.  IX,  1884,  p.  74.  Also  pub 
the  spring  of  1884,  in  **The  Township  Institute.'* 

NoE,  Fletcher  M.     Chimney  Swallows.     Ornithologiiit  and 
Vol.  IX,  1884,  p.  104. 

Bioknell,  Euoenb  p.     A  study  of  the  singing  of  our  birds.     7 
Vol.  I,  Oct.,  1884,  p.  326.     A  series  of  articles  running 
several  numbers  of  this  journal.     This  particular  citation 
the  note  of  the  Scarlet  Tanager  in  Indiana. 

EvERMANN,  B.  W.  Bird  Migration.  Am.  Field,  Vol.  XXI, 
545. 

Noe,  Fletcher  M.  Are  Owls  beneficial  to  the  farmer?  Also 
the  species  in  Indiana.     Indiana  Farmer,  July  5,  1884. 

Noe,  Fletcher  M.     Variation  in  color  of  the  Soreeeh  Owl. 
Farmer,  July  10,  1884. 

1885. 

Shakpe,  R.  Bowdler.     Catalogue  of   the  Passeriformes  or 
Birds  in  the  collection  of  the  British  Museum,  etc.,  Vol. 
doD,  1885. 

Contains  a  number  of  Indiana  references,  including  i 
macgilliwaj/i  (?)  from  Wolf  Lake,  Indiana.  This  series  of 
tious,  which  began  to  be  issued  in  1874,  and  is  still  being  p 
contains  a  number  of  refereuces  to  Indiana  birds. 

Noe,  Fletcher  M.  Red  Crossbill  in  Indiana.  Ornithologist  i 
gist,  Vol  X,  1885,  p.  32. 

Butler,  A.  W.     The  Cuckoo.     Indiana  Farmer,  April,  1885, 

Butler,  A.  W.  Observations  on  Faunal  changes.  Bull.  B 
Soc.  Nat.  Hist.,  No.  1,  pp.  5-13.  Includes  notes  on  bii 
were  republished  in  Ornithologist  and  Oologist,  Vol.  X,  '. 
D8-9iJ. 

Butler,  A.  W.  Observations  on  Faunal  changes.  Ornithol< 
Oologist,  Vol.  X,  1885,  pp.  98-99.     Reprint  of  last. 

Noe,  Fletcher  M.     The  value  of  birds  as  insect  destroyers. 
Farmer,  Jan.  17,  1885.     (Abstract  of  paper  before  State 
Agriculture.) 

EvERMANN,  Barton  \V.  A  day  with  the  birds  of  a  Hoosie: 
Ornithologist  and  Oologist,  Vol.  XI,  1886,  p.  99. 
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1886.   • 

[,  Amos  W.     A  list  of  birds  observed  in  Franklin  County,  In- 
cliana.     Bull.  Brookville  8oc.  Nat.  Hist.,  No.  2,  J 886,  pp.  12-39. 

i*CHLEY,  W.  8.     Winter  birds  of  the  vicinity  of  Bloomington,  In- 
dliana.     Hoosier  Natnralist,  1,  pp.  169-171. 

LMANN,  B.  W.     White  eggs  of  the  Bluebird.     Ornithologist  and 
Oologist,  Vol.  II,  1886,  p.  124. 

,   Fi^ETCHBft  M.     Notes  on  the  destruction  of  Indiana  birds  for  mil- 
linery purposes.     Indianapolis  News,  Feb.  22,  1886. 

,    Fletcher  M.     Notes  on  Indiana  birds.     Indianapolis  News,  Feb. 
27,  1886. 

iiCpsoN,  Maurice.     Some  song   birds  of  Indiana.     Report  of  the 
State  Board  of  Agriculture,  1885,  pp.  247-252. 

.  U.  Chcok  List.  The  code  of  nomenclature  and  check  list  of 
J^orth  American  birds,  adopted  by  the  American  Ornithologists' 
ILJnioD,  New  York,  1886. 

^^^HiC3»o,  J.  C.     Hoosier  Naturalist,  Vol.  I,  p.  155.     Letter  about  birds. 

^'-^I'A-iiR,  A.  W.  The  Pericnlical  Cicada  in  Southeastern  Indiana.  U. 
S.  Dept.  of  Agriculture,  Divi-ion  of  Entomology,  Bulletin  No.  12, 
I>p.  24  31.     Refers  to  birds  known  to  eat  cicadas. 

1887. 

^^  Y,  O.  P.     The  Red-headed  Woodpecker  a  Hoarder.     The  Auk,  Vol. 
IV,  July,  1887,  pp.  198-6.     Observations  near  Irvington,  Indiana. 

-^vbt^^mann,  B.  W.     Birds  of  Monroe  County,    Indiana.     The  Hoosier 
:54aiurali8t,  Vol.  II,  1887,  pp.  1.^7145. 

^^-^^^MANN,  B.   W.     Some  rare  Indiana  bird«.     American  Naturalist, 
"Vol.  XXI,  1887,  pp.  290-291. 

^^**MANN,  B.  W.     Bird  Migration.     Popular  Science  Monthly,  April, 
X887. 

^^MANN,  B.  W.     An  addition  to  the  list  of  bird:j  of  Monroe  County, 
Indiana.     Hoosier  Naturalist,  Vol.  II,  18M7,  p.  164. 

>VAY,  Robert.     A  Manual  of  North  American  Birds.     Philadel- 
X^bia.     J.  B.  Lippincott  Co.,  ]X>*>7. 
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1888. 

^— ^R,  A.  W.     Tropical  Sojourners.     The  Agaesiz  Companion,  Vol. 
Xll,  No.  6,  1888,  pp.  61-63. 

*— BR,  A.  W.     Notes  on  the  range  of  the  Prothonotary  Warbler  in 
Indiana.     Ornithologist  and  Oologist,  Vol.  XII,  1888,  pp.  88o4. 
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EvERMANN,  Barton  W.     Birds  of  Carroll  County,  Indiana.     The  A 
Vol.  V,  1888,  pp.  344-351 ;  continued  in  Vol.  VI,  1889,  pp.  22- 

BuTLSR,  Amos  W.     Notes  concerning  albinism  among  birds.     Jou 
Cincinnati  Soc.  Nat.  Hist.,  Jan.  1,  1888,  pp.  214-216. 

NoE,  Fletcher  M.     Do  English  Sparrows  protect  trees  from  insect  ra 
ages?    Indianapolis  News,  June  15,  1888. 

Blatohley,  W.  S.     '*A  Gnatcatcher^s  Strategy."    Audubon  Magazine 
March,  1888.     Describes  a  two-story  nest  of  the  Blue-gray  QoMr 
catcher,  PolioptUa  ecerulsa  (Linn.),  taken   near  Bloomington.     j 
Cowbird  had  deposited  an  egg  in  the  nest  proper  and  the  secon 
story  was  built  over  the  egg. 

West,  F.  M.     A  Cross-billed  Woodpecker.     Ornithologist  and  Oologisr 
Vol.  XIII,  p.  95,  June,  1888.     Specimen  of  Mdanerpes  ea 
noted  from  Greensburg,  Indiana. 

Trou^r,  Jas.  S.     Correspondence  from  (Greensburg)  Indiana. 
Bay  State  Oologist,  Vol.  I,  No.  6,  June,  1886,  p.  52.     Account 
nesting  of  a  pair  of  Bluebirds  in  the  sand  pump  of  a  well-driUe 
outfit.     Reprinted  in  the  Ornithologist  and  Oologist  Annual^  Vol 
I,  No.  1,  January,  1889,  p.  29. 

Hanger,  O.  P.     Black  Vulture  (Caiharinta  (xtrata)  in  Orange  Coun 
Indiana.     The  Curlew,  Orleans,  Indiana,  Vol.  I,  No.  3,  Decembe: 

1888,  p.  35. 

1889. 

Lanodou,  F.  W.,  M.  D.     On  the  occurrence  of  large  numbers  of 
teen  species  of  birds.     Journ.  Cincinnati  Soc.  Nat.  Hist.,  Vol.  XI 

1889,  pp.  57-63.     Notes  the  unusual  abundance  of  the 
Grosbeak  at  Brookville,  Indiana,  in  the  spring  of  1885. 

EvBRMANN,  B.  W.     The  Wood  Ibis  of  Indiana.    The  Auk,  Vol.  V 

1889,  pp.  186-187. 

RiDOWAY,  Robert.     The  Ornithology  of  Illinois.     Natural  History  BuiK 
vey  of  Illinois.     State  Laboratory  of  Natural  History,  S.  A.  Fori 
Director.     Part  I,  Descriptive  Catalogue,  by  Robert  Ridgway^  Voi 
I,  Springfield,  111. ,  1 889,  pp.  520+ VIII,  pis.  XXXII.    The 
volume  ends  with  Colunibse.     Contains  many  references  to  Indiana 
birds. 

Barrows,   Walter  B.     The  English   Sparrow  {Passer  domedicu$)  Ik. 
North  America,  especially  in  its  relation  to  agriculture. 
under  the  directions  of  Dr.  C.  Hart  Merriam,  Ornithologist,  b^ 
Walter  B.  Barrows,  Assistant  Ornithologist.     Bulletin  No.  1,  U. 
Department  of  Agriculture,  Division  of  Economic  Onithology  an 
Mammalogy,  Washington,  1889,  pp.  405  and  map.     A  number 
Indiana  observations  noted. 


u 


BiBDS  OF  Indiana.  641 

X>^xoHT,  Jonathan,  Jr.  The  Horned  Larks  of  North  America.  The 
Auk,  VoL  VII,  1890,  pp.  138-158  and  map.  Notes  specimens  from 
Xndianapolis,  Indiana. 

,  Maurice.  Preliminary  sketch  of  the  aquatic  and  shore 
birds  of  the  Kankakee  region.  Rept.  Ind.  Greol.  Survey,  1888,  pp. 
102-164. 

^xs,  OuYRR.     Nests  and  Eggs  of  North  American  Birds.     Fourth 
ed.,  1892,  pp.  455+12-f-ll.     Three  previous  editions. 
TCHLEY,  W.  S.     **The  Coming  of  the  Birds."    Terre  Haute  Ga- 
zette, April  17,  1889.     Gives  the  arrivals  in  the  vicinity  of  Terre 
Baate  to  that  date. 

RLXNG,  H.     North  American  Birds.     Issued  in  parts.     No.  1,  1889. 
Oeorge  Brumder,  MUwaukee,  Wis.     1889-1896. 

18-9. 

HLET,  W.  8.  Our  Feathered  Friends  of  Indiana.  A  series  of 
five  articles  in  Indiana  Farmer,  under  dates  of  May  4,  May  18, 
May  25  and  Nov.  23,  1889,  and  March  29,  1890. 

1890. 

•»  Fletcher  M.     Wood  Ibis  in  Indiana.     Ornithologist  and  Oologist, 
Vol.  XV,  p.  167. 

^^  Coi^rm),  J.  p.  A  series  of  the  eggs  of  the  Prothonotary  Warbler.  Or- 
nithologist and  Oologist,  Vol.  XV,  Dec.  1890,  pp.  172-182.  Speci- 
mens noted  from  Carroll  County,  Indiana. 

1891. 

"^i-ER,  Amos  W.  A  catalogue  of  the  birds  of  Indiana.  Trans.  In- 
diana Hort.  Soc.,  1890.  Appendix  C,  pp.  1135.  Also  separately 
printed. 

^-'^'^I-.ER,  Amos  W.  Our  birds  and  what  they  do  for  the  farmer.  Rept. 
State  Board  of  Agl.,  Indiana,  1890,  pp.  113125.  Also  issued  sep- 
sirately  in  pamphlet  form. 

'^^^ROUCK,  Edwin  M.  The  Carolina  Paroquet  {Conunis  carolinemsis). 
The  Auk,  Vol.  VIU,  1891,  pp.  369379. 

^^^N,  J.  A.  Butler's  Birds  of  Indiana.  Review.  The  Auk,  Vol. 
Till,  p.  383. 

oucK,  Edwin  M.  The  present  status  of  the  Ivory-billed  Wood- 
pecker (Campephihis  principalii<).  The  Auk,  1891,  Vol.  VIII,  pp. 
174  186. 

B,   Jane    L.     Tyrant    Flycatchers.      The    Waterloo   Press,    Vol. 
IXXXIII,  No.  30,  March  19,  1891. 
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Butler,  A.  W.  The  Cerulean  Warbler.  Ornithologist  and  Oologist, 
Vol   IX,  1884,  pp.  27-28. 

EvERMANN,  B.  W.  Arrivals  of  birds  at  Camden,  Indiana,  1884.  Or- 
nithologist and  Oologiat,  Vol.  IX,  1884,  p.  74.  Also  published  in 
the  spring  of  1884,  in  **The  Township  Institute.*' 

NoE,  Fletcher  M.  Chimney  Swallows.  Ornithologist  and  Oologist, 
Vol.  IX,  1884,  p.  104. 

Bioknell,  Eugene  P.  A  study  of  the  singing  of  our  birds.  The  Auk, 
Vol.  I,  Oct.,  1884,  p.  326.  A  series  of  articles  running  through 
several  numbers  of  t)his  journal.  This  particular  citation  refers  to 
the  note  of  the  Scarlet  Tanager  in  Indiana. 

EvERMANN,  B.  W.  Bird  Migration.  Am.  Field,  Vol.  XXI,  pp.  544- 
545. 

NoE,  Fletcher  M.  Are  Owls  beneficial  to  the  farmer?  Also  notes  on 
the  species  in  Indiana.     Indiana  Farmer,  July  5,  1884. 

NoE,  Fletcher  M.  Variation  in  color  of  the  Screech  Owl.  Indiana 
Farmer,  July  10,  1884. 

1885. 

Shakpe,  R.  Bowdlkr.  Catalogue  of  the  Passerilormes  or  Perching 
Birds  in  the  collection  of  the  British  Museum,  etc..  Vol.  X,  Lon- 
don, 1885. 

Contains  a  number  of  Indiana  references,  including  Gfothlyjris 
moAgiUivrayi  (?)  from  Wolf  Lake,  Indiana.  This  series  of  publica- 
tions, which  began  to  be  issued  in  1874,  and  is  still  Iveing  published, 
contains  a  number  of  references  to  Indiana  birds. 

NoE,  Fletcher  M.  Red  Crossbill  in  Indiana.  Ornithologist  and  Oolo- 
gist, Vol   X,  1885,  p.  32. 

Butler,  A.  W.     The  Cuckoo.     Indiana  Farmer,  April,  1885,  p.  14. 

Butler,  A.  VV.  Ol>servation8  on  Faunal  changes.  Bull.  Brook ville 
Soo.  Nat.  Hist.,  No.  1,  pp.  5-13.  Includes  notes  on  birds  which 
were  republished  in  Ornithologist  and  Oologist,  Vol.  X,  1?585,  pp. 

Butler,  A.  W.  Observations  on  Faunal  changes.  Ornithologist  and 
Oologist,  Vol.  X,  1885,  pp.  il8-99.     Reprint  of  last. 

NoE,  Flktciikr  M.  The  value  of  birds  as  insect  destroyern.  Indiana 
Farmer,  Jan.  17,  1885.  (Abstract  of  paper  before  State  Board  of 
Agriculture.) 

EvERMANN,  Barton  W.  A  day  with  the  birds  of  a  Hoosier  swanlp. 
Ornithologist  and  Oologist,  Vol.  XI,  188G,  p.  99. 
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1M86.    • 

Butler,  Amos  W.  A  list  of  birds  observed  in  Franklin  County,  In- 
diana.    Bull.  Brookyille  8oc.  Nat.  Hist.,  No.  2,  J 886,  pp.  12-39. 

Blatchley,  W.  8.  Winter  birds  of  the  vicinity  of  Bloomington,  In- 
diana.    Hoosier  Naturalist,  1,  pp.  169-171. 

EvERMANN,  B.  W.  White  eggs  of  the  Bluebird.  Ornithologist  and 
Oologist,  Vol.  II,  1886,  p.  124. 

NoE,  pLETCHEft  M.  Notes  on  the  destruction  of  Indiana  birds  for  mil- 
linery purposes.     Indianapolis  News,  Feb.  22,  1886. 

NoE,  Fletcher  M.  Notes  on  Indiana  birds.  Indianapolis  News,  Feb. 
27,  1886. 

Thompson,  Maurice.  Some  song  birds  of  lodiana.  Report  of  the 
State  Board  of  Agriculture,  1885,  pp.  247-252. 

A.  O.  U.  CHtCK  Liar.  The  code  of  nomenclature  and  check  list  of 
North  American  birds,  adopted  by  the  American  Ornithologists' 
Union,  New  York,  1886. 

Gregg,  J.  C.     Hoosier  Naturalist,  Vol.  I,  p.  155.     Letter  about  birds. 

Butler,  A.  W.  The  Peri(HJical  Cicada  in  Southeastern  ludiaua.  U. 
S.  Dept.  of  Agriculture,  Division  <>f  Entomology,  Bulletin  No.  12, 
pp.  24  31.     Refers  to  birds  known  to  eat  cicadas. 

1887. 

Hay,  O.  p.  The  Red-headed  Woodpecker  a  Hoarder.  The  Auk,  Vol. 
IV,  July,  1887,  pp.  198-6.     Observations  near  Irvington,  Indiana. 

Ev-ermann,  B.  W.  Birds  of  Monroe  County,  Indiana.  The  Hoosier 
Naturalist,  Vol.  II,  1887,  pp.  187-145. 

E  VERM  ANN,  B.  W.  Some  rare  Indiana  bird?.  American  Naturalist, 
Vol.  XXI,  1887,  pp.  290-291. 

EvERMANN,  B   W.     Bird  Migration.     Popular  Science  Monthly,  April, 

1887. 

EvERMANN,  B.  W.  An  addition  to  the  list  of  birds  of  Monroe  County, 
Indiana.     Hoosier  Naturalist,  Vol.  II,  1887,  p.  1B4. 

RiDGWAY,  Robert.  A  Manual  of  North  American  Birds.  Philadel- 
phia.    J.  B.  Lippincott  Co.,  1887. 

1888. 

Butler,  A.  W.  Tropical  Sojourners.  The  Agaesiz  Companion,  Vol. 
Ill,  No.  6,  1888,  pp.  6163. 

Butler,  A.  W.  Notes  on  the  range  of  the  Prothonotary  Warbler  in 
Indiana.     Ornithologist  and  Oologist,  Vol.  XII,  1888,  pp.  83-84. 
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EvERMANN,  Barton  W.  Birds  of  Carroll  County,  IndiaDa.  The  Auk, 
Vol.  V,  1888,  pp.  344-351 ;  continued  in  Vol.  VI,  1889,  pp.  22-30. 

Butler,  Amos  W.  Notes  concerning  albinism  among  birds.  Joum. 
Cincinnati  Soc.  Nat.  Hist.,  Jan.  1,  1888,  pp.  214-216. 

NoE,  Fletcher  M.  Do  English  Sparrows  protect  trees  from  insect  ray- 
ages?    Indianapolis  News,  June  15,  1888. 

Blatchley,  W.  S.  '*A  Gnatcatcher^s  Strategy."  Audubon  Magazine, 
March,  1888.  Describes  a  two-story  nest  of  the  Blue-gray  Gnat- 
catcher,  Polioptila  ecerulsa  (Linn.),  taken  near  Bloomington.  A 
Cowbird  had  deposited  an  egg  in  the  nest  proper  and  the  second 
story  was  built  over  the  egg. 

West,  F.  M.  A  Cross- billed  Woodpecker.  Ornithologist  and  Oologist, 
Vol.  XIII,  p.  95,  June,  1888.  Specimen  of  Mdanerpes  cardinefms 
noted  from  Greensburg,  Indiana. 

Trolt^er,  Jab.  S.  Correspondence  from  (Greensburg)  Indiana.  The 
Bay  State  Oologist,  Vol.  I,  No.  6,  June,  1888,  p.  52.  Account  of 
nesting  of  a  pair  of  Bluebirds  in  the  sand  pump  of  a  well-driller's 
outfit.  Reprinted  in  the  Ornithologist  and  Oologist  Annual,  Vol. 
I,  No.  1,  January,  1889,  p.  29. 

Hanger,  O.  P.  Black  Vulture  (Caiharida  airata)  in  Orange  County, 
Indiana.     The  Curlew,  Orleans,  Indiana,  Vol.  I,  No.  3,  December, 

1888,  p.  35. 

1889. 

Lanodou,  F.  W.,  M.  D.  On  the  occurrence  of  large  numbers  of  six- 
teen species  of  birds.     Joum.  Cincinnati  Soc.  Nat.  Hist.,  Vol.  XII, 

1889,  pp.  57-63.     Notes  the  unusual  abundance  of  the  Rose-breasted 
Grosbeak  at  Brook ville,  Indiana,  in  the  spring  of  1885. 

EvERMANN,  B.  W.  The  Wood  Ibis  of  Indiana.  The  Auk,  Vol.  VI, 
1889,  pp.  186-187. 

RiDGWAY,  Robert.  The  Ornithology  of  Illinois.  Natural  History  Sur- 
vey of  Illinois.  State  Laboratory  of  Natural  History,  S.  A.  Forbes, 
Director.  Part  I,  Descriptive  Catalogue,  by  Robert  Ridgway,  Vol. 
I,  Springfield,  111.,  1889,  pp.  520+ VIII,  pis.  XXXII.  The  present 
volume  ends  with  Columbse.  Contains  many  references  to  Indiana 
birds. 

Barrows,  Walter  B.  The  English  Sparrow  (Paaser  doniedicns)  in 
North  America,  especially  in  its  relation  to  agriculture.  Prepared 
under  the  directions  of  Dr.  C.  Hart  Merriam,  Ornithologist,  by 
Walter  B.  Barrows,  Assistant  Ornithologist.  Bulletin  No.  1,  U.  S. 
Department  of  Agriculture,  Division  of  Economic  Onithology  and 
Mammalogy,  Washington,  1889,  pp.  405  and  map.  A  number  of 
Indiana  observations  noted. 
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DwiOHT,  Jonathan,  Jr.  The  Horned  Larks  of  North  America.  The 
Auk,  Vol.  VII,  1890,  pp.  138-158  and  map.  Notes  specimens  from 
Indianapolis,  Indiana. 

Thompson,  Maurice.  Preliminary  sketch  of  the  aquatic  and  shore 
birds  of  the  Kankakee  region.  Rept.  Ind.  Greol.  Survey,  1888,  pp. 
102-164. 

Datie,  Oliver.  Nests  and  Eggs  of  North  American  Birds.  Fourth 
ed.,  1892,  pp.  455-f-12-f  11.     Three  previous  editions. 

Blatchley,  W.  8.  **The  Coming  of  the  Birds."  Terre  Haute  Ga- 
zette, April  17,  1889.  Gives  the  arrivals  in  the  vicinity  of  Terre 
Haute  to  that  date. 

Nehrlino,  H.  North  American  Birds.  Issued  in  parts.  No.  1,  1889. 
George  Brumder,  Milwaukee,  Wis.     1889-1896. 

18-9. 

Blatchley,  W.  S.  Our  Feathered  Friends  of  Indiana.  A  series  of 
five  articles  in  Indiana  Farmer,  under  dates  of  May  4,  May  18, 
May  25  and  Nov.  23,  1889,  and  March  29,  1890. 

1890. 

Noe,  Fletcher  M.  Wood  Ibis  in  Indiana.  Ornithologist  and  Oologist, 
Vol.  XV,  p.  167. 

N(ORRi8),  J.  P.  A  series  of  the  eggs  of  the  Prothonotary  Warbler.  Or- 
nithologist and  Oologist,  Vol.  XV,  Dec.  1890,  pp.  172-182.  Speci- 
mens noted  from  Carroll  County,  Indiana. 

1891. 

Butler,  Amos  W.  A  catalogue  of  the  birds  of  Indiana.  Trans.  In- 
diana Hort.  Soc.,  1890.  Appendix  C,  pp.  1135.  Also  separately 
printed. 

Butler,  Amos  W.  Our  birds  and  what  they  do  for  the  farmer.  Rept. 
State  Board  of  Agl.,  Indiana,  1890,  pp.  113-125.  Also  issued  sep- 
arately in  pamphlet  form. 

Hasbrouck,  Edwin  M.  The  Carolina  Paroquet  (Conurus  carolinensis). 
The  Auk,  Vol.  VIII,  1891,  pp.  369379. 

Allen,  J.  A.  Butler's  Birds  of  Indiana.  Review.  The  Auk,  Vol. 
VIII,  p.  383. 

Hasbrouck,  Edwin  M.  The  present  status  of  the  Ivory-billed  Wood- 
pecker (Campephilvs  principalw).  The  Auk,  1891,  Vol.  VIII,  pp. 
174  186. 

HiNE,  Jane  L.  Tyrant  Flycatchers.  The  Waterloo  Press,  Vol. 
XXXIII,  No.  30.  March  19,  1891. 
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Keyber,  L.  8.  Bircldom.  Boston.  D.  Lothrop  A  Co.,  1891.  Refers 
to  Rose-breasted  Grosbeak  in  Indiana,  p.  44. 

Parker,  B.  S.  Hoosier  Bards.  Chicago.  Charles  H.  Kerr,  1891.  A 
delightfully  accurate  interpretation  of  the  songs  of  our  birds  by  a 
poet. 

Blatchley,  W.  S.  Birds  and  Their  Value  on  the  Farm.  Terre  Haute 
Gazette,  Jan.  13,  1891.  A  paper  read  before  the  Vigr)  County 
Farmers'  Institute. 

1892. 

Baj  LER,  Amos  W.  Noies  on  Indiana  birds.  Proc.  Indiana  Acad,  of 
Sci  ,1891,  pp.  1 64-160. 

Butlhk,  Amos  W.  Notes  on  the  range  and  habits  of  the  (Carolina  Par- 
akeet.    The  Auk,  Vol.  IX,  No.  1,  Jan.,  1892,  ])p.  49-56. 

McBride,  R  Wej*.  Some  notes  on  the  birds  of  Indiana.  Pmc  Ind. 
Acad.  Sci  ,  1891,  pp.  166*  169. 

Butlek,  Amos  W.  Some  notes  concerninjj  the  Evening  Grosbeak. 
The  Auk,  Vol.  IX,  pp.  238-247. 

NoE,  Fletcher  M.  Note  on  White  Pelican.  New  Castle.  Indiana. 
Oruitholo^'ist  an<l  0<>  o^i>»t.  Vol.  VI,  p    123. 

Ulkey,  a.  B.  Notfs  on  the  American  Bittern  (BoVturns  leHtujimfftm), 
( )rnithologist  and  Oiilogist,  Vol.  XVII,  pp.  76  77. 

Gould,  Jamkh  E.  Note  on  nesting  of  Bald  Eakrl*>  at  English  Lake,  In- 
diana.    Ornithologist  and  Oologist,  Vol.  XVII,  p.  H4. 

Kindle,  E.  M.  Arrivals  of  8ome  migrat»ry  bird*!  of  Johnson  County, 
Indiana.     ( )rniihologi8i  and  Oologist,  Vol.  XVII,  p.  44. 

Benimre,  Charles,  CJai»t.  U.  S.  A.  Life  Histories  of  North  American 
Birds.  Smithsonian  Institution,  I'nited  States  National  Museum. 
Special  Bulletin  No.  1,  1>^92,  pp.  1-414. 

1893 

Butler,  Amor  W.  Range  of  the  Crossbill  (hma)  in  the  Ohio  Valley, 
with  notes  on  their  unusual  occurrence  in  summer.  Pnic.  Indiana 
Acad.  Sci.,  \xn,  pp.  ^3-72. 

BuTLKR,  Amuh  W.  Further  notes  on  the  Eveninir  (irosbeak.  The 
Auk,  Vol.  X.  1K9.S,  pp.  ir)5.157. 

Cook,  A.  J.  Birds  of  Michigan.  Bull.  94,  Mich.  Agl.  Colb'ge,  pp. 
1-148,  first  edition.     References  to  Indiana  birds. 

Cook,  A.  J.  Birds  of  Michigan.  Bull.  94,  Mich.  Agl.  College,  pp. 
1-168,  second  edition. 


BiB08  OF  Indiana.  543 

Fisher,  A  K. ,  M.  D.  The  Hawks  and  Owls  of  the  United  States  in 
their  relation  to  agriculture.  Bull.  No.  3,  Div.  Orn.  and  Mam.  IT. 
S.  Dept.  Agriculture,  1«93,  pp.  210. 

Cox,  ULYdSES  O.  A  liet  of  the  birds  of  Randolph  County,  Indiana, 
with  some  notes  on  the  mammals  of  the  same  county.  Ornitholo- 
gist and  Oologist,  Vol.  XVIII,  1893,  pp.  2-3. 

Mc Bride,  Herbert  \V.  Letter.  Notes  on  Rose-breasted  Grosbeak  in 
Michigan  and  Indiana.  Ornithologist  and  Oologist,  Vol.  XVIII, 
p.  47. 

Butler,  Amos  W.  On  the  migration  of  birds.  Indiana  Farmer,  Oct. 
21,  1893. 

Butler,  Amos  W.  The  range  of  Crossbills  in  the  Ohio  Valley,  with 
notes  on  their  unusual  occurrence  in  summer.  The  American  Nat- 
uralist, V(.l.  XXVIII,  1894,  pp.  136-146. 

Anonymous.  Account  of  Svran  (sp?)  killed  on  Little  Be&ver  Lake, 
Newton  County,  Indiana.  Forest  and  Stream,  Vol.  XL,  No.  13, 
p.  72. 

Hasbrouck,  E.  M.  Evolution  and  Dichromatism  of  the  Genus  Mega- 
scops,     American  Naturalist,  Vol.  XXVII,  pp.  521-533;  638-649 

MuRCHisoN,  A.  C  Distribution  of  the  Mocking  Bird  in  Illinois.  Or- 
nithologist and  Oologist,  Vol.  XVIII,  1893,  pp.  67-70.  Indiana 
reference. 

Hin'e,  Jane  L.  Birdn  that  Befrieud  Our  F*)rest  Trees.  A  series  of 
chapters  irregularly  published  in  the  Farmer's  Guide,  Huntington, 
Indiana.  Chapter  1  io  Vol.  V,  No.  1,  Jan.  1  ;  Ch.  II  in  Vol.  V,  No. 
2,  Jan  L');  Ch.  Ill  in  Vol.  V,  No.  3,  Feb.  1;  Ch.  IV  in  Vol.  V, 
No.  4,  Feb.  lo;  Ch.  V  in  Vol.  V,  No.  6,  March  15;  Ch.  —  in 
Vol.  V,  No.  27,  Dec.  15. 

MuRCHisoN,  A.  C  Distribution  of  the  Long-eared  Owl  and  Cooper's 
Hawk  in  llliunis.  Ornithologist  and  Oologist,  Vol.  XVIII,  189'*^, 
pp.  17-22,  33-35,  49-51.     Indiana  reference. 

Cook,  A.  J.  Binls  of  Michigan.  A  review.  Ornithologist  and  Oolo- 
gist, Vol.  XVIII,  1893,  p.  106. 

MuRCHisON,  A  C  Distribution  of  the  Black-crowned  Night  Heron  in 
Illinois.  Ornithologist  and  Oologist,  Vol.  XVIII,  189  J,  pp.  82-85. 
Indiana  referenct;. 

Nehrling,  H.  Our  Native  Birds  of  Song  and  Beauty,  Vol.  I,  1893. 
Geo.  Bruiuder,  Milwaukee,  Wis.  Also  issued  in  parts  as  North 
American  Birds,  beginning  in  1889. 
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1893. 


Blatchley,  W.  8.  Our  Winter  Birds.  A  series  of  ten  articles  in 
Terre  Haute  Gazette  under  dates  of  Dec.  9  and  16,  1893,  and  Jan. 
6,  13,  20;  Feb.  3,  10,  17,  24,  and  March  3,  1894. 

1894. 

EiOENMANN,  C.  H.  Report  of  Director  Division  of  Zoology  Indiana 
Biological  Survey.  Proceedings  Indiana  Academy  of  Science,  1893, 
pp.  68-69.     Reference  to  work  done  in  ornithology. 

Butler,  A.  W.  Bibliography  of  Indiana  Ornithology.  Jbid.^  pp. 
108-116. 

Butler,  A.  W.  Notes  on  Indiana  Birds.  Ibid.,  pp.  116-120.  Notes 
on  24  species.  First  Indiana  record  of  Tryngiie^  svbruficoUis,  Mi- 
cropcdama  himantopus,  THnga  bairdii,  and  Dendroica  kirtlandi, 

LoucKS,  W.  E.  The  life  history  and  distribution  of  the  Prothouotary 
Warbler  in  Illinois.  Bull.  111.  State  I/ab.  of  Nat.  Hist,  Champaign, 
III,  Vol.  IV,  No.  3.     Springfield,  111.,  1894.     Reference  to  Indiana. 

HiNE,  Jane  L.  Farmers,  Take  Care  of  Your  Birds.  The  Farmer's 
Guide,  Huntington,  Indiana,  Vol.  VI,  No.  10,  May  15,  1894. 

1895. 

Barrows,  Walter  B  ,  and  E.  A.  Schwamz.  The  Common  Crow  of 
the  United  States.  Bull.  No.  6,  U.  S.  Department  of  Agriculture, 
Div.  of  Ornithology  and  Mammalogy,  pp.  98,  1895. 

Deane,  Ruthven.  The  European  Widgeon  {AnoA  pendape)  in  Indi- 
ana.    The  Auk,  Vol.  XII,  1895,  Aprif,  179. 

Deane,  Ruthven.  Another  European  Widgeon  (Anas  pendope)  in  In- 
diana.    Ibid,,  July,  292. 

Deane,  Ruthven.  Additional  records  of  the  Passenger  Pigeon  in  Illi- 
nois and  Indiana.     Ibid, ,  298-300. 

Deane,  Ruthven.  Record  of  a  third  specimen  of  the  European  Wid- 
geon (Ajioii  pendope)  in  Indiana.     Ibid. ,  292. 

Dunn,  James  O.  The  Passenger  Pigem  in  the  Upper  Mississippi  Val- 
ley. Ibid  ,  Oct.,  389.  Reference  to  record  near  Liverpool,  Indi- 
ana, March  14,  1894. 

Dunn,  James  O.     Henslow's  Sparrow  in  Indiana.     Ibid.,  391-2 

Dunn,  James  O.  Notes  on  some  birds  of  Northeastern  Illinois.  Ib\d,y 
393-5.     Record  of  Prothonotary  Warbler,  Wilder*s,  Indiana. 

Blatchley,  W.  S.  Protect  the  Woodpeckers.  Indianap  ^lis  Sunday 
Journal,  Oct.  27,  1895. 
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MoNOQUET  (L.  H.  Haymond).  An  American  King,  or  the  Home, 
Haunts  and  Habits  of  the  Ruffed  Grouse.  The  American  Field, 
Vol.  XLIV,  No.  22,  Nov.  30,  1895,  pp.  509-511. 

MoNOQUET  (L.  H.  Haymond).  American  Woodcock  and  Woodcock 
Shooting.     Ibid.,  No.  26,  Dec.  28,  1895,  pp.  605-608. 

Butler,  A.  W.  With  the  Birds  of  Winona.  The  Indiana  Synod,  Vol. 
n.  No.  2,  Dec. ,  1895,  pp.  78-80. 

Kindle,  E.  M.  Preliminary  list  of  the  birds  of  Brown  County.  Pro- 
ceedings of  the  Indiana  Academy  of  Science,  1894,  pp.  68-73» 
Enumerates  106  species. 

Gaines,  Anous.     Books  and  Birds.     Nidiologist,  August,  1895,  p.  162. 

Gaines,  Angus.  Eggs  of  Nighthawks  and  Whippoorwills.  Nidiolo- 
gist, March,  1895,  p.  91. 

Gaines,  Angus.     Migration.     Nidiologist,  July,  1895,  p.  152. 

Gaines,  Angus.     Owls  and  Their  Nests.     Goiogist,  May,  1895,  p.  85. 

Gaines,  Angus.  Hawks  and  Their  Nests.  Goiogist,  Dec.,  1895,  p. 
175. 

BuTLEB,  A.  W.  Notes  on  the  Birds  of  1894.  Ibid.,  pp.  73-80.  Notes 
on  24  species  of  birds.  Includes  record  of  the  first  occurrence  of 
Anas  penelope  and  of  the  breeding  of  PorzatM  jamaicensis. 

Gaines,  Angus.  Woodpeckers  and  Their  Nests.  Goiogist,  July,  1895, 
p.  115. 

Beal,  F.  E.  L.,  Assistant  Gmithologist.  Preliminary  report  on  the 
food  of  Woodpeckers.  Bull.  No.  7,  U.  S.  Dept.  of  Agriculture, 
Div.  of  Ornithology  and  Mammalogy,  pp.  33. 

Gaines,  Angus.    The  Blue  Jay.     Nidiologist,  June,  1895,  p.  132. 

1896. 

HiNE,  Jane  L.  Farm  Birds  in  Northern  Indiana.  The  Partner's 
Guide,  Huntington,  Indiana,  Vol.  VIII.  A  series  of  articles  in 
chapters  in  the  following  numbers  of  that  paper:  No.  3,  Feb.  1, 
1896;  No.  4,  Feb.  15;  No.  5,  March  1 ;  No.  6^  March  15;  No.  7, 
April  1 ;  No.  8,  April  15 ;  No.  9,  May  1. 

Chansleb,  £.  J.  Our  Feathered  Beauties.  Indiana  Farmer,  Feb.  15, 
1896,  p.  6. 

Anonymous.  Pigeon  Roosts  Fifty  Years  Ago.  Indiana  Farmer,  Feb. 
22,  1896.     From  Cincinnati  Commercial-Gazette. 

HiNE,  Jane  L.  Cedar  Waxwing.  Farmer's  Guide,  Vol.  VIII,  No.  12, 
June  15,  1896. 
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BuTLKR,  A.  W.  The  range  of  the  Croasbills  in  the  Ohio  Valley,  with 
notes  on  their  unusual  occurrence  in  summer.  In  a  volume  entitled 
*'  Papers  Presented  to  the  World's  Congress  on  Ornithology."  Ed- 
ited by  Mrs.  £.  Irene  Rood,  Chairman  Woman's  Committee  of  the 
Congress,  under  the  direction  of  Dr.  Elliott  Coues,  President  of  the 
Congress,  Chicago.     Charles  H.  Sergei  Company,  1896,  pp.  47-58. 

Gaines,  Angus.  Our  Animal  Friends.  The  Nest  in  the  Rushes 
(Grebe),  p.  62,  Nov.,  1896. 

Ulrey,  Albert  B.  Contributions  to  the  Biological  Survey  of  Wabash 
County,  Indiana.  Proc.  Indiana  Acad.  Sci.,  1895,  Indianapolis, 
Indiana,  Feb.,  1896,  p.  147.  Refers  to  the  result  of  investigations 
of  the  bird  &una  of  that  county. 

HiNE,  Jane  L.  The  Picnic  of  the  Birds.  The  Farmer's  Guide,  Hunt- 
ington, Indiana,  Vol.  VIII,  No.  15,  Aug.  1,  1896. 

Ulrey,  Albert  B.,  and  William  O.  Wallace.  Birds  of  Wabash 
County.  Proc.  Indiana  Acad.  Sci.,  1895,  Indianapolis,  Indiana, 
Feb.,  1896,  pp.  148-159.     A  local  list  of  186  species. 

Butler,  A.  W.  Additional  Notes  on  Indiana  Birds.  Tbid,^  pp.  162- 
168. 

Chamberlain,  F.  M.  Water  Birds  of  Turkey  Lake.  Ibid.,  p.  264. 
A  list  of  14  species  noted  between  July  1  and  Sept.  1,  1895. 

Nehrlino,  H.  Our  Native  Birds  of  Song  and  Beauty,  Vol.  II.  Geo. 
Brumder,  Milwaukee,  Wis.,  1896. 

RiDQWAT,  Robert.  A  Manual  of  North  American  Birds,  by  Robert 
Ridgway.  Second  edition.  Philadelphia,  J.  B.  Lippiucott  Com- 
pany, 1896.     A  number  of  Indiana  references. 

Woodruff,  Frank  M.  On  birds  reported  as  ranging  in  Cook  County, 
111.  The  Auk,  Vol.  XIII,  1896,  April,  179  81.  Reference  to  In- 
diana  notes. 

Deans,  Ruth  van.  Record  of  a  fourth  specimen  of  the  European  Wid- 
geon (Anas  pendope)  in  Indiana.     Ibid,,  July,  255. 

Oaines,  Angus.  In  the  Haunts  of  the  Sandpiper.  Recreation,  Au- 
gust, 189H,  p.  97. 

Butler,  A.  W.  Indiana — A  Century  of  Changes  in  the  Aspects  of 
Nature.  President's  address.  Proceedings  of  the  Indiana  Academy 
of  Science,  1895,  pp.  31-42.     Refers  to  changes  in  avifauna. 

BuTLEB,  A.  W.  Indiana — A  Century  of  Changes  in  the  Aspects  of 
Nature.  The  Inland  Educator.  Printed  in  advance  of  preced- 
ing, of  which  it  is  a  copy. 
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1897. 

Woodruff,  F.  M.    The  Chica^  Academy  of  ScieDces.     Notes  on  the 

BMeting  of  the  OrDithological  Section,  Jan.  6,  1897.     Reference 

.    made  to  the  capture  of  a  specimen  of    Una  lomma,     Brunnich's 

Murre,  at  Foresman,  Indiana,  Dec.  31,  1896.     The  Otprey,  Galee- 

burg,  111.,  Vol.  I,  No.  6,  Feb.,  1897,  p.  83. 

Gaines,  Angus.  The  Nest  of  the  Brown  Thrash.  Recreation,  August, 
1897,  p.  420. 

Meyncke,  O.  M.  An  Early  Whif^K)orwiU.  The  Osprey,  Vol.  I,  No. 
9,  May,  1897,  p.  123.  Notes  on  hearing  a  Whippoorwill  in  Frank- 
lin County,  Indiana,  March  2,  1897. 

Gaines,  Angus.  Our  Animal  Friends.  Winter  visitors  (Doves),  p. 
158,  March,  1897. 

Gaines,  Angus.  Our  Animal  Friends.  Summer  Yellowbird,  p.  233, 
June,  1897. 

Palmer,  T.  S.     Extermination  of  Noxious  Animals  by  Bounties,  by  T. 
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EXPLANATION. 


The  nomenclature  used  is  that  adopted  by  the  American  Ornitholo- 
gists' Union. 

The  first  number  given  before  each  species  is  the  serial  number  for 
this  list;  the  second  number^  enclosed  in  parenthesis^  is  that  by  which 
it  is  indicated  ii^  the  A.  0.  U.  Check  List. 

No  species  is  included  in  this  list  unless  it  is  known  to  have  been 
reported^  upon  good  authority^  to  have  been  observed  within  the  State, 
and  no  species  has  been  reported  as  having  bred  within  the  State  un- 
less it  is  known,  according  to  the  same  authority,  to  have  done  so. 

All  measurements  are  given  in  inches  and  hundredths  of  an  inch. 


KEY  TO  BIRDS. 


ORDERvS. 

a*.  Hind  toe  well  (leveloj)ed,  all  four  toes  connected  by  web&. 

STE(4ANOPOI>F>5.     C 
a-.  Hind  toe,  if  present,  not  connected  with  the  others. 

h\  Nostrils  opening  through  tul>e8.     (Extralimital).  Tl'HINAyES. 

6^.  Nostrils  noi  opening  through  tnbee^  • 
c'.  Cutting  edges  of  bill  more  or  less  distinctly  fringed,  notched  or  toothed. 
</'.  I^gs  short  or   slightly  lengthened;    bill  not  abruptly  bent   downward 
from  the  middle.  ANSERES.     I) 

r/-.  Legs  excessively  lengthened;    bill    bent  abruptly  downward  from  the 
middle.     (Extralimital.)  .,  0IK)NT(MiL<)S8-E. 

c'-.  Cutting  e<]ges  of  bill  not  fringed,  notched,  or  toothed. 

f'.  I^gs  inserted  far  behind  the  middle  of  the  bo<ly,  whi(*h,  in  standing 
position,  is  wore  or  less  erect:  the  toes  webbeti  or  conspicuously 
lobed.  PYiioPoDES.     A 

«^.  r^egs  inserted  near  the  middle  of  the  body,  which,  in  standing  posi- 
tion, is  nearly  horizontal,  or  else  toes  not  webbed. 
f^.  Anterior  toes  distinctly  wcbl>ed,  tarsus  shorter  than  tail. 

L()N(aT»ENNES.     B 
/'.  Anterior  toes  not  distinctly  weblted  (with  rare  exceptions);  toes  not 
'webl>ed,  or  webbed  at  base  or  on  sides  (full  weblted  only  in  a  few 
waders  with  very  long  tarsus  and  the  tibia  partly  naked). 
</*.  Tarsus  more  or  less  elongate;  tibia  more  or  less  n«ketl  below. 
Waiiem. 
A'.  Hind  toe  well  developed,  inserted  at  same  level  with  the  anterior 
toes ;  the  claws  never  excessively  lengthened ;  the  space  between 
the  eye  and  the  bill  or  the  space  around  the  eye,  or  l)oth  (somc- 
times  the  whole  head),  n^ked.  IlERODlONES.     E 

h^.  Hind  toe,  if  present,  small  and  inserted  above  the  level  of  the 
rest  (or  else  size  small  or  medium,  length  less  than  .'>6  inches); 
the  space  between  the  bill  and  the  eye  or  the  space  around  the 
eye  fully  feathered  ;  no  comb-like  teeth  on  inner  edjje  of  middle 
claw. 
P.  length  over  three  feet. 

./'.  Hind  t(»e  short  and  elevated.  PALI'DiCOLJ:.     F 

i-.  length  under  three  feet. 

A'.  Hind  toe  almost  on  level  with  other  toes. 

PALUDICOL.E.     F 
/•-.  Hind  toe,  if  present,  short  and  elevated,  or  else  claws 
excessively  lengthened  and  wings  spurred. 

MMICOL.K.     (i 


BiBDS  OF  Ikdiava.  551 

(j^.  Tarsus  oot  greatlj  elongate;  tibia  moetly  entirely  feathered.    Not 
Waders. 

^^  BUI  stronglj  hooked,  with  distinct  cere  at  base, 
m^.  Toes  three  in  front,  one  behind.      The  outer  toe 
sometimes  reversible.  RAPTORES.     J 

m«.  Toes  two  in  front,  two  behind.  PSITTACI.     K 

^*.  Bill  not  both  strongly  hooked  and  cered. 

n^.  Hind  toe  short,  decidedly  elevated ;  "  toes  slightly 
connected  at  base  by  web;''  no  soft  membrane 
aboot  nostrila.  GALLINiE.     H 

n'.  Hind  toe  little,  if  at  all,  above  the  level  of  the 
rest  (rarely  absent). 
•0^  Nostrils  opening  l>eneath  a  soft,  swollen  cere; 
hind  claw  short.  COLUMILK     I 

0*.  Nostrils  not  opening  beneath  a  soft,  swollen  cere, 
p'.  Wings  very  long,  with  ten  quills;  tail  of  ten 
feathers;  gape  very  wide  and   deeply  cleft, 
or  else  the  bill  long  and  slender ;  (tongne  ex- 
tensile); secondaries  only  six  in  number. 

MACR0CHIRE8.     N 
p*.  Wing  not  very  long;  gape  not  very  wide  nor 
deeply  cleft ;    or  else  wing  with  only   nine 
quills  and  tail  with  twelve  feathers. 
q^.  Toes  only  two  in  front;   or,  if  three,  the 
middle  and  outer  toes  connected  for  at  least 
half  their  length. 
r^.  Tail  feathers  Htiff  and  pointed;  bill  more 
orlesschiseMike.  PICI.     M 

r^.  Tail   feathers  neither  stiff  nor   pointed; 
bill  not  chisel-like.  (OCCYOKS.     L 

H~.  Toes  three  in  front,  one  l)ehind,  the  middle 
and  outer  toes  not  united  for  half  their 
length;  lower  fuirt  of  thighs  feathered  and 
the  tarsus  equal  to  or  longer  than  the  lat- 
eral toes.  PASSERES.     O 


FAMILIES. 


A.     Order  PYGOPODKS. 


DIVING  BIRDS. 

a^  Ki'et  lobate.  Pudicipid^ij:.  — Gkebes.     I 

a*.  Feel  webbed. 

6^  With  four  to««.  Urinatobid^.— Looks.     II 

6^  With  three  toes.  Alcid^— Auks,  Etc.    JII 
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B.  Order  LONGIPENNES. 

LONG-WINGED  SWIMMERS. 

a^.  Coyeringof  upper  mandible  of  three  distinct  pieces;  a  terminal  hook,  a  lateral 
piece,  and  a  cere-like  piece  overhanging  the  nostrils. 

STERCO&ARIIDiG. — JaEGERS,  EtC.      IV 

a'.  Covering  of  upper  mandible  of  a  single  piece  pierced  by  the  nostrils. 

LaRIDJ::. — GULIiB  AND  TeRNS.      V 
[Inolnded  in  this  order  aro  the  Rhynchopidie  or  Skimmers,  the  limits  of  whose  range  do 
not  reach  this  State.    The  above  key  is  not  intended  to  include  them.] 

C.  Order  STEGANOPODES. 

DARTERS,  PELICANS,  CORMORANTS. 

a^.  Upper  mandible  hooked  at  tip. 

b^.  Tarsus  moderate,  much  longer  than  hind  toe  with  claw. 
c^.  Bill  shorter  than  middle  toe,  compressed;  gular  sack  small. 

Phalacrocoracid^. — Cormorants.     VII 
c*.  Bill  much  longer  than  middle  toe,  much  flattened;  gular  sack  very  large. 

PeLECANID^..— I^ELICANS.      VIII 

6^.  Tarsus  very  short,  not  longer  than   hind  toe  with   claw ;    wings  and  tail 
excessively  long,  the  latter  deeply  forked. 

Freoatidjs.— Man-o'-War  Birds.     IX 
a^.  Upper  man ible  not  hooked  at  tip.     Bill  slender,  nearly  straight;    tail  long, 
feathers  very  broad  ;  neck  very  long  and  slender. 

Anhingid.k.— Darters.    VI 


I).     Order  ANSERE8. 

DUCKS,  OEESE  AND  SWANS. 
Characteristics  the  same  as  the  order.  Anatid.k. — Ducks,  Etc.     X 


E.     Order  HERODIONES. 

HERONS,  STORKS.  IBISES,  Etc 

a'.  Sides  of  upper  mandible  with  a  deep,  narrow  groove  extending  from  the  nos- 
trils to  the  tip. 
6^.  Bill  very  broad,  much  flattened,  and  greatly  widened  toward  the  tip,  only 
the  end  bent  down.  Plataleidaj.— Spoonbills.     XI 

b^.  Bill  slender,  nearly  round,  gradually  bent  downward  for  nearly  its  whole 
length.  Ibidid.k. — Ibises.     XII 

a*.  Sides  of  upper  mandible  without  groove. 

r^  Middle  toe  nail  with  comb-like  inner  edge;  claws  narrow,  arched,  and 

sharp  pointed.  Ardeid.)-:. — Herons,  Etc.     XIV 

r^.  Middle  toe  nail  with  comb-like  edge ;  claws  broad  and  flat,  resting  on 

a  horny  pad  or  shoe.  Ciconiid.k.— Storks,  Etc.     XIII 
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F.     Order  PALUDICOLiE. 

THE  SWAMP  BIRDS-CRANKS.  RAILS.  COOTS.  Ktc. 

a  ^  Size  large;  wing  over  10  inches;  bill  over  3  inches.      Gruidj^.. — Cranb8.     XV 
cr^.  Size  small ;  wing  under  10  inches;  bill  under  3  inches. 

Rallid^c— Raiijs,  Etc.     XVI 

G.     Order  LIMICOL^E. 

THE  SHORE  BIRDS-SNIPES.  PLOVERS.  SANDPIPERS,  Etc. 
a^.  Toes  with  lobed  webs  on  the  sides ;  tarsus  compressed. 

PHALAROPODIDiE.  -PhAULROPEB.      XVII 

a'^.  Toes  without  lobed  webs  on  the  sides;  tarsus  not  extremely  compressed. 
b\  Tarsus  more  than  twice  the  length  of  middle  toe  with  claw. 

Recurvikostbid.I!:. — Avocets,  Etc.     XVIII 
b-.  Tarsus  less  than  twice  the  length  of  middle  toe  with  claw. 

r.^.  Front  of  tarsus  covered  with  a  continuous  row  of  transverse,  four-sided 
scales.     Toes  four  (except  Sanderling). 
<P.  Bill  slender  with  bluut  tip,  soft  skinned  and  sensitive  throughout. 

ScoLOPAciDJE. — Snipe,  Etc.    XIX 
c'^.  Front  of  tarsus  covered  with  small   six-sided  or  irregular  scales;  toes 
three  (except  filack-bellied  Plover).       CHARADRiiDiE. — Plovbbs.     XXI 
r/^.  Bill  stout,  hard,  pointed  and  wedge  shaped  at  the  tip  in  our  species. 

Aphrizid^:. — Surf  Birds,  Etc.    XX 

H.     Order  GALLINiE. 

PHEASANTS.  GROUSE,  PARTRIDGES.  Etc. 

aK  Tarsus  with  spurs  in  male  ;  head  naked  or  tail  long  and  vaulted. 

PHASiANiDiE. — Pheasants,  Etc.     XXIII 
a'^.  Tarsus  without  spurs;  head  feathered  (or  nearly  so) ;  tail  not  vaulted. 

TETRAotaD.*:.— Grouse,  Etc.     XXII 

r.     Order  C^OLUMB^. 

THE  PIGEONS. 
Characters  same  as  the  order.  Columbid.f.. — Pkjeons.     XXIV 

J.     Order  RAPTORES. 

BIRDS  OF  PREY. 

a'.  Head  entirely  naked  (downy  in  young);  feet  not  adapted  for  grasping;  nostril 
longitudinal.  CATHARTiDiE.— American  Vultures.     XXV 

a^.  Head  nearly  or  fully  feathered;  feet  especially  adapted  for  grasping;  nostrils 
vertical  or  roundish. 
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hK  Kye8  lateral,  not  surrounded  bj  discs  of  radiating  feathers  ;  cere  exposed. 

F  A  LcoNiD.K.— Falcons.     XXVI 
h*.  Eyes  set  in  front,  surrounded  bj  discs  of  radiating  feathers;  cere  covered. 
cK  Middle  claw  having  comb-like  ed|^.      SxRioiDiE.— Barn  Owls.     XXVIl 
C-.  Middle  claw  not  having  comb-like  edge. 

BuBONii).!!:.     Horned  Owls;  Screech  Owls,  Etc^     XXVIII 


K.     Order  PSITTACl. 

parrots,  paroquets.  Etc 

Characters  the  same  as  the  order. 

PsiTTAciD.K.— Parrots,  PARO<it'ETS,  Err.     XXIX 

L.     Order  COC^OYGES. 

CUCK008  AND  KINGFISHERS. 
a^.  Toes  two  in  front,  two  behind ;  bill  as  long  as  head,  curved  downwards. 

CCCULID.IE.— CuCKOO!?.      XXX 

a-'.  Toes  three  in  front,  one  behind;  outer  und  middle  toes  united  for  halt  their 
length  ;  bill  Htraight,  longer  than  head. 

AlXTEDINID-K.  — KiNCJFISHEHS.       XXXI 

M.     Order  PK^F. 

WOODPECKERS. 
Characters  the  same  as  the  order.  PrriD.K.  -  Woodpecker*.     XXXII 

N.     Order  MA(;R0(41IRES. 

WHIP-POOR-WILLS,  SWIFTS,  HUMMINUBIRDS,  Etc 

a'.  Bill  short,  broad  at  base;  mouth  deeply  cleft;  plumage  not  inetallic. 

6^.  Middle  toe  much  the  longest,  its  claw  with   comb-like  edge;  gape  bristled; 
plumage  spotted.  Caprimuixjid.*:.  -Whip- poor- wili^,  Etc     XXXIII 

6^.  Middle  toe  not  much,  if  any,  longer  than  others,  its  claw  without  cnmb-like 
edge;  gape  without  bristles;  plumage  black. 

MlCROPODlD.K. — SwiKT>.       XXXIV 

a*.  Bill  very  long  and  slender;  mouth  not  deeply  cleft;  plumage  more  or  less 
metallic;  size  small.  Tro<hilid.k,     Hummincjbird.^.     XXXV 

O.     Okdkr  passe  res. 

n^.  Tarsus  with  its  hinder  ed^  mnnded. 

h^.  Inner  toe  free  at  baw  from  middle  toe;    bill  hooked  at  tip,  with  bristles  at 
base ;  primaries  ten,  the  first  about  as  long  ais  second. 

Tyrannid^l— Flycatchers.     XXXVI 
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b*.  Bill  not  hooked  at  tip,  oo  brintles  at  ba^e;  developed  primaries  nine;  hind 
toe  with  I oug,  nearly  Btraight  claw.  Alaudid.k      Larks.     XXX VIT 

a'.  TarsQs  with  its  hinder  edge  comprefwed. 

c^.  Primaries  apparently  only  nine;  bill  not  hooked  at  tip. 

iP.  Bill  very  short,  flat,  broad  at  base,  deeply  cleft;  wings  very  long. 

HiRUNDiNiD^. — Swallows.     XLII 
d-.  Bill  not  very  Hat  and  deeply  cleft ;  outer  primary  never  twioe  as  long  as 
the  innerinosL 
«;^.  Bill  more  or  lesR  conical,  broad  at  Imse. 
/'.  Bill  rather  long,  often  longer  than  head,  without  notch  at  tip  or 
bristles  at  base. 

IcTERiD-K.  -Orioles,  Blackbirds,  Ktc.     XXXFX 

/-.  Bill  shorter  than  head,  often  notched  at  tip,  usually  with  bristles  at 

base.  Frinoillid-*: —Finches,  Sparrows,  ETt\     XL 

j'K  Bill  stout,  upper  mandible  curved  with  slight  tooth  near  the  middle 

of  the  cutting  edge;  color  chiefly  red  and  yellow. 

Tanaorid.k.— Tanagbrs,     XLl 
•«-.  Bill  not  conoid. 

gK  Hind  claw  long  and  nearly  straight,  generally  longer  than  it«  toe; 
tertials  much  elongated,  i*eaching  nearly  to  tips  of  primaries. 

MoTAciLLii».E.   -Wagtails  and  Pipits.     XLVII 
y"^.  Hind  claw  short  and  curved,  generally  shorter  than  its  claw; 
tertials  short,  not  nearly  reaching  to  the  tip  of  primaries. 

MNiOTiLTiDiE.— Wood  Warblers.     XLVl 
-c^.  Primaries  evidently  ten,   the  first  developed  but  short,   rarely  half  the 
length  of  the  next;  or  else  bill  hooke<l  at  tip. 

h^.  Front  of  tarsus  covered  with  transverse  four-sided  scales. 
/ '.  Bill  strongly  hooked  and  notcheil  at  tip. 

LANIID.K'    SURlKtlS.      XLIV. 

i  ^.  Bill  not  strongly  hooked  or  not  hooked  at  all. 
j'.  Head  with  conspicuous  crest;  tail,  in  our  species,  tipped 
with  yellow ;  bill  slightly  hooked  and  notched  at  tip. 

AMPELIDiK.-  WaXWINOS.      XFJII 

p.  Head  usually  not  crest^i ;  tail  not  tipped  with  yellow. 
k^.  I^ck  generally  olive  green;    bill   slightly   hooked  and 
notched  at  tip;  length  five  to  seven  inches. 

ViREONID.V..       ViREOH.       XLV 

A*.  Back  not  generally  olive  green. 

IK  Tail  feathers  stiff,  pointed;  bill  slender,  curved  down- 
ward. Certhiidjc.— Crbepers.     XLIX 
/-.  Tail  feathers  more  or  less  soft,  not  pointed. 

m^.  Nasal  feathers  directed  forward  on  bill,  usually  cov- 
ering the  nostrils. 
•    n^.  Birds  of  large  size,  length  over  ten  inches. 

CoRviD^.— Crows,  Jays,  Ktc.    XXXVIII 
71^.  Birds  of  small  size;  length  under  ten  inches  (ex- 
cept genus  Harporhynchun), 
0^.  Bill  notched  toward  the  tip,  very  slender. 

Sylviidjb.— Kinglets  and  Gnatcatchkrs.     LI 
o'.  Bill  not  notched. 

Paridac.— Nuthatches  and  Titmiok.    L 
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m^.  Naial  feathers  erector  directed  backwards,  not  cov- 
ering nostrils;  bill  more  or  less  curved  downwards. 
Tboolodytid^.— Wrkns,  Thrabhebs,  Etc.     XLVIII 
h'^.  Front  of  tarsus  not  divided  into  scales  except  at  extreme  lower 
portion. 

p^  Small  birds;  length  under  five  inches ;  youngs 

not  spotted. 
SYLViiDiE. — Kinglets  and  Gnatcatchers.    LI 
p*.  Larger  birds;  length  over  five  inches;  young 
distinctly  spotted. 

TuRDiDJc.— Thrushes,  Etc.     LI  I 


A.    Order  PYGOPODES.     Divers. 

SuBORDEK  PODICIPEDES.    Grbbes. 

I.     Family  PODICIPIDiE.     Grebes. 

a'.  Bill  slender,  straight,  rather  acute;     its  length  rather  more  than  twice  its 
depth  at  base. 
&^  Neck  much  shorter  than  body.  Colymbus.     1 

a'.  Bill  stout,  somewhat  hooked;  its  length  not  (]uite  twice  its  greatest  depth. 

Podilymbus.     2 

1.    Oknus  colymbus  Linn.vus. 

a^.  Wing  more  than  B.OO;  bill  about  as  long  as  head.     Subgenus  ColytnbuK. 

bK  length  18.00,  or  over.  C.  holbcellii  (Reinh.)     1 

o'-*.  Wing  not  over  6.00;  bill  much  shorter  than  head.     Subgenus  Dyten. 

c^.  Bill  compressed ;  deeper  than  wide  at  base.  C.  auritus  Linn.     2 

e^.  Bill  depressed ;  wider  than  deep  at  base* 

C.  ni^icollis  califomicus  (Heerm.)    3 

Sobffenos  Colymbus. 

1.  (2.)  Colymbus  holboellii  (Reinh.). 

HolbcBll'8  Ghrebe. 
Synonym,  Red-necked  (irebe. 

Adult — Front  and  sides  of  neck  rich  brownish-red;  throat  and  sides 
of  head  ashy,  whitening  where  it  joins  the  dark  color  of  the  crown, 
the  feathers  slightly  ruffled;  top  of  head  with  slight  occipital  crest; 
upper  parts,  generally,  and  wings  dark  brown,  the  feathers  of  the  back 
paler  edged;  primaries  brown,  part  of  inner  quills  white;  lower  parts 
pale  silvery-ash,  the  sides  watered  or  obscurely  mottled,  sometimes 
obviously  speckled  with  dusky;  bill  black,  more  or  less  yellow  at  base; 
eye  carmine.  (Wheaton.)  Intfnature.—^AhoYe,  blackish;  sides  of  hi^ad 
with  white  stripes;  fore  part  and  sides  of  neck  light  rusty;  otherwise 
as  in  adult. 
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Length,  18.00-20.00;  wing,  7.30-8.10;  bill,  1.65-2.40. 

Bange. — North  America,  from  South  Carolina  and  Nebraska  to 
Arctic  coast  and  Greenland,  also  northeastern  Asia  south  to  Japan. 
Breeds  from  Minnesota  northward. 

Nest,  a  mass  of  floating  material  fastened  to  reeds.  Eggs,  2-7,  dull 
white,  tinged  with  greenish;  2.30  by  1.35. 

Bare  migrant  and  possibly  winter  resident.  It  has  only  been  re- 
ported from  the  northern  part  of  the  State,  where  it  has  been  taken  in 
spring.  Dr.  J.  L.  Hancock,  of  Chicago,  HI.,  reports  it  at  Wolf  Ijake, 
Indiana,  in  the  spring  of  1883,  also  at  Park  Side,  HI.,  April  29,  1883. 
Mr.  Bobert  Bidgway  (Birds  of  Illinois,  Vol.  II,  pp.  259-261)  gives  it 
as  a  winter  visitant  to  Illinois.  Its  summer  home  is  farther  north, 
mainly  much  to  the  northward  of  the  United  States.  Dr.  T.  S.  Boberts 
(The  Auk,  April,  1890,  p.  213)  found  it  breeding  in  limited  numbers 
in  west-central  Minnesota.  It  breeds  abundantly  along  the  Yukon 
Biver,  where  Mr.  Bobert  Kennicott  saw  it  and  gave  an  accoimt  of  its 
nest  and  habits.    These  are  very  similar  to  those  of  other  grebes. 

Subfrenofi  Dttes  Kanp. 

*2.    (3.)    ColymbuB  auritus  Linn. 

Homed  Qrebe. 

Adult  in  Summer. — Above,  dark  brown,  the  feathers  paler  edged; 
below,  silvery-white,  the  sides  mixed  dusky  and  reddish;  most  of  the 
secondaries  white;  foreneck  and  upper  breast  brownish-red;  head, 
glossy  black,  including  the  ruff;  a  broad  band  over  the  eye  to  and  in- 
cluding occipital  crests,  brownish-yellow;  bill,  black,  yellow  tipped 
(Wheaton);  eye  carmine.  Adult  in  Winter  and  Immature. — ^Above,  in- 
cluding top  of  head,  dusky  gray;  sides  of  head  and  lower  parts,  white; 
the  chest  and  sides  more  or  less  grayish. 

Length,  12.50-15.26;  wing,  5.75;  bill,  1.00. 

Banoe. — Northern  hemisphere,  in  North  America  south  to  Gulf 
States.  Breeds  from  northern  Indiana  and  southern  Michigan  north- 
ward.   Winters  from  Indiana  and  southern  New  York  southward. 

Nest,  of  water  plants  attached  to  reeds  and  floating  on  the  surface 
of  the  water.    Eggs,  2-7;  whitish  or  greenish;  1.78  by  1.20. 

Begular  migrant  in  some  numbers,  but  never  abimdant.  Some  are 
winter  residents  in  suitable  localities.  In  the  northern  part  of  the 
State  among  the  lakes  and  marshes  it  breeds.  Mr.  Qeo.  L.  Toppan 
has  a  young  bird  of  this  species,  in  downy  plumage,  taken  at  Sheffield, 
Ind.,  May  24,  1878.    He  considers  it  more  conmion  in  winter.    Dr. 


^Species  marked  with  an  aBterisk  C*)  breed  within  the  State. 
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F  AV.  Langdon,  in  "Summer  Birds  of  a  Northern  Ohio  Marsh,"  notes 
l\nving  taken  two  sots  of  eggs  which  he  thinks  were  of  this  species 
July  2,  1880.  They  are  known  to  breed  in  numbers  at  St.  Clair  Flats, 
Mich.  Most  often  seen  in  March,  April  and  May,  October  and  Novem- 
ber, In  the  spring  of  1883  they  were  more  numerous  in  the  Whitewater 
Valley  than  I  ever  knew  them.  They  were  foimd  from  April  15  to  May 
19.  Prof.  B.  W.  Evermann  reports  it  from  Vigo  County  January  5, 
1891.  Mr.  E.  M.  C.  Ilobbs,  Salem,  Ind.,  has  an  immature  specimen 
taken  alive  in  a  barnyard  near  Harrisontown,  Washington  County, 
about  Christmas,  1897.  In  habits  there  is  much  similarity  among  all 
the  Grebes.  To  this  one,  in  particular,  attention  has  been  called  be- 
cause of  its  habit  of  quietly  sinking  beneath  the  water,  the  bill  being 
last  to  disappear,  leaving  no  ripple  to  mark  its  place  upon  the  surface. 

3.    (4.)    Colymbus  nigricollis  califomicus  (IIhekm  ). 

American  Eared  Grebe. 

Adult  Male. — Long  ear-tufts  of  rich  yellowish-brown;  head  and 
neck  all  round,  black;  upper  parts,  grayish-black;  sides,  chestnut; 
lower  parts,  silvery-gray;  primaries,  dark  chestnut;  secondaries  white, 
dusky  at  the  base.  Young. — Similar,  the  ear-tufts  wanting  and  the 
colors  generally  duller.    (Mcllwraith.) 

Length,  12.00-14.00;  wing,  5.20-5.50;  bill,  .95-1.10. 

Range. — North  America  from  Guatemala  to  Great  Slave  Lake;  east 
to  Indiana  and  Ontario.    Breeds  from  Wyoming  north w^ard. 

Nest  and  Eggs,  similar  to  those  of  C.  auriius. 

This  species  is  an  accidental  visitor  or  perhaps  a  rare  migrant.  The 
first  record  of  its  capture  in  Indiana  was  a  specimen  shot  four  miles 
north  of  Brookville  by  Mr.  Edward  Hughes,  May  19,  1883.  A  second 
specimen  was  killed  at  Brookville,  Nov.  5,  1886.  These  are  the  only 
specimens  I  have  seen  from  the  State,  and  I  do  not  know  that  it  has 
been  taken  farther  eastward.  Dr.  Braji;on  says  it  is  a  winter  visitor 
on  Lake  Michigan.  Mr.  Ridgway  says  it  may  possibly  breed  in  Illi- 
nois. Mr.  J.  Grafton  Parker  has  twice  noted  it  in  Cook  County  near 
the  Indiana  line,  but  he  records  it  as  extremely  rare.  One  day  during 
April,  1890,  a  flock  of  six  flew  over  Mud  Lake  like  a  flock  of  ducks. 
He  supposed  he  was  shooting  into  a  flock  of  ducks,  and  one  fell,  prov- 
ing to  be  a  grebe  of  this  species.  He  also  observed  one  on  the  Calu- 
met Eiver  a  half-mile  from  the  Indiana  line  near  Hammond.  Mr.  N.  S. 
Ooss,  in  "The  Auk*'  for  January,  1884,  pp.  18-20,  gives  a  very  interest- 
ing description  of  the  breeding  of  about  one  hundred  pairs  of  these 
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birds  found  at  Como  Lake,  Wyoming.  He  says:  "The  nest^  were  in  a 
narrow  strip  of  rushes  growing  in  water  eighteen  inches  deep,  and 
about  one  hundred  and  thirty  feet  from  the  shore.  *  *  ♦  * 
I  collected  the  eggs  from  two  nests,  five  in  each;  and  counted  from 
where  I  stood  over  twenty  nests  with  from  one  to  five  eggs  each.  Quite 
a  number  of  others  were  completed,  but  without  eggs,  and  still  others 
were  building.  The  floating  nests  were  made  of  old  broken  rushes^ 
weeds  and  debris  from  the  bottom,  and  were  partiaUy  filled  in  and 
around  the  standing,  growing  rushes.  There  were  no  feathers  or  other 
kind  of  lining.  They  were  from  five  to  ten  inches  in  diameter;  the 
outer  edge  or  rim  was  from  two  to  three  inches  above  the  water.  The 
eggs  in  several  touched  the  water,  and  were  more  or  less  stained  in 
their  wet  beds.  The  color  of  the  eggs  when  fresh  was  white,  with  a 
slight  bluish  shade.  The  average  measurements  of  the  ten  eggs  was 
1.81  by  1.20  inches.''  The  same  careful  observer  notes  that  in  leaving 
their  nests  the  birds  would  dive  and  come  up  quite  a  distance  away  out 
in  the  open  lake  and,  when  returning  to  their  nests,  would  dive  out  in 
the  lake  and  come  up  among  the  rushes.  He  says  in  no  instance  did 
he  see  them  swim  to  or  from  their  nests,  but  adds,  they  may  do  so. 
when  not  disturbed. 


2.    GBNU8  PODILYMBUS  Liww)h. 
aK  Winjff  6.00  or  less.  P.  podiceps  (Linn. )    4 

*4.    (0.)    Fodilymbus  podiceps  (Linn.) 

Pied-billed  Ghrebe. 
Synonyms,  Water  Witch,  Dabchick,  Didappkr,  Didippbr,  Dipper,  Hbll- 

DlVER. 

Adult  in  Summer. — Above,  dusky  grayish  brown,  top  of  the  hea»i 
darker;  sides  of  head  lighter;  inner  webs  of  the  secondaries  tipped 
with  white;  below,  grayish  white,  everywhere  spotted  with  dusky; 
chin,  throat  and  a  spot  at  the  base  of  the  mandible,  black;  bill,  white, 
a  black  band  aroimd  it  at  the  middle.  Adult  in  Winter  and  Immch 
ture. — Similar,  but  lacking  the  black  throat  patch,  and  the  distinctive 
marks  on  the  bill.  Downy  Young. — Head  and  neck  with  black  and 
white  stripes. 

Length,  12.00-16.00;  wing,  4.50-5.00. 

Bangb.— America,  from  Argentine  Republic  and  Chili  to  Hudson 
Bay  and  Great  Slave  Lake.  Breeds  from  Florida  northward.  Winters 
from  southern  Missouri,  southern  Illinois  and  New  Jersey  southward. 


660  Eepobt  op  State  Geologist. 

Nest,  a  floating  island  of  marsh  vegetation  and  mud  fastened  to 
water  plants.    Eggs,  4-7,  whitish  with  greenish  shadings;  1.72  by  1.99. 

Prof.  Cooke  notes  (Bird  Migration  in  the  Mississippi  Valley,  p.  54) 
that  it  "winters  wherever  there  is  open  water,  from  Illinois  southward, 
and  breeds  from  southern  Indiana,  Illinois,  Missouri  and  eastern  Kan- 
sas northward.'^  It  has  also  been  found  breeding  in  Florida.  It  has 
never  been  reported  as  wintering  in  Indiana,  and  is  known  as  a 
migrant,  or  sunmier  resident  only  in  this  State.  Throughout  the 
greater  part  of  the  State  it  is  seen  regularly,  but  not  very  commonly, 
during  the  nodgrations,  and  is,  perhaps,  more  commonly  observed  in 
spring.  The  creeks,  ponds,  rivers  and  lakes  are  frequented  by  it. 
Where  there  is  no  water  it  is  comparatively  unknown.  Owing  to  the 
screen  of  the  season's  vegetation  it  is  not  so  often  noted  in  fall. 
Throughout  the  lake  region  of  northern  Indiana  it  is  a  common  sum- 
mer resident.  It  arrives  about  April  1  and  can  be  found  in  all  lakes, 
rivers  and  muddy  ponds  until  the  early  part  of  November.  In  Lake, 
Starke  and  Laporte  counties  it  is  reported  as  breeding  abundantly, 
and  sparingly  in  Steuben  County.  Mr.  Robert  Ridgway  (Bull.  Nuttall 
Om.  Club.,  Jan.,  1882,  p.  22)  reports  it  breeding  commonly  in 
swamps  in  Knox  County.  Prof.  B.  W.  Evermann  found  it  breedinir 
May  30, 1890,  at  Terre  Haute. 

The  following  account  of  the  nesting  of  this  species  near  Sandusky, 
0.,  by  Dr.  F.  W.  Langdon,  in  his  "Summer  Birds  of  a  Northern  Ohio 
Marsh,"  will  give  a  good  idea  of  the  floating  nest.  He  says:  "I 
desire  here  to  testify  to  the  fact  that  the  nest  of  the  present  species 
does  float.  *  *  ♦  *  The  little  floating  island  of  decayed  vege- 
tation, held  together  by  mud  and  moss,  which  constitutes  the  nest  of 
this  species,  is  a  veritable  ornithological  curiosity.  Imagine  a  *pan- 
cake'  of  what  appears  to  be  mud,  measuring  twelve  to  fifteen  inches 
in  diameter,  and  rising  two  or  three  inches  above  tlie  water,  which 
may  be  from  one  to  three  feet  in  depth;  anchor  it  to  the  bottom  with 
a  few  concealed  blades  of  ^sawgrass'  in  a  little  open  bay,  leaving  its 
circumference  entirely  free',  remove  a  mass  of  wet  muck  from  its 
rounded  top  and  you  expose  seven  or  eight  soiled  brownish-white  Q%g^, 
resting  in  a  depression,  the  bottom  of  which  is  less  than  an  inch  from 
the  water;  the  whole  mass  is  constantly  damp.  *  *  *  *  rpho 
anchoring  blades  of  coarse  sawgrass,  or  flags,  being  always  longer  than 
is  necessary  to  reach  the  bottom,  permit  of  considerable  lateral  and 
vertical  movement  of  the  nest,  and  so  effectually  provide  against 
drowning  of  the  eggs  by  any  ordinary  rise  of  water  level,  such  as  fre- 
quently occurs  during  the  prevalence  of  strong  easterly  winds  on  the 
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lake.  A  small  bunch  of  sawgrass  already  growing  in  a  suitable  situa- 
tion is  evidently  selected  as  a  nucleus  for  the  nest^  and  the  tops  bent 
so  as  to  form  a  part  of  it.  During  the  day  we  invariably  found  the 
eggs  concealed  by  a  covering  of  muck,  as  above  described;  but  as  we 
ascertained  by  repeated  visits  at  night  and  in  the  early  morning  they 
are  uncovered  at  dusk  by  the  bird,  who  incubates  them  until  the 
morning  sun  relieves  her  of  her  task." 

Mr.  Ruthven  Deane  informs  me  that  Mr.  Hatfield  found  it  breed- 
ing  at  English  Lake,  June  3,  1892.  Mr.  J.  E.  Gould,  of  Columbus, 
Ohio,  took  a  nest  at  the  same  lake  July  1,  1891,  that  contained  nine 
eggs.  The  same  gentleman,  the  latter  part  of  the  previous  month, 
found  several  pairs  of  Terns  despoiling  the  nest  of  a  Grebe.  The  nest 
had  two  or  more  eggs  in  it,  one  was  found  in  the  nest  and  one  outside. 

This  Grebe  dives  forward  very  suddenly.  Its  motions  are  so  quick 
that  it  often  escapes  the  shots  fired  at  it.  It  is  often  noted  to  appar- 
ently disappear.  After  diving  it  arises  to  the  surface  of  the  water  and 
projects  only  the  bill,  the  rest  of  the  bird  remaining  below  the 
water.  It  thus  remains  invisible.  It  is  said  to  be  able  to  settle  back- 
wards and  disappear  from  view  beneath  the  water.  This  is  done 
quietly  so  that  the  casual  observer  wonders  what  has  become  of  it. 

The  earliest  spring  record  from  Brookville,  and  it  is  the  earliest 
for  the  State,  is  March  17,  1884,  and  the  latest  first  arrival  from  the 
same  station  is  April  18,  1885.  Mr.  J.  0.  Dunn  reports  it  from  the 
vicinity  of  Chicago,  near  the  Indiana  line,  March  23,  1894.  Usually, 
however,  they  reach  that  latitude  between  April  1  and  15.  In  the 
late  summer  they  begin  to  journey  south  in  October,  and  a  few  remain 
into  November  (Hillsdale,  Michigan,  November  11,  1894),  possibly 
until  severe  freezing  weather. 

SuBORDBR  CEPPHI.      Loons  and  Auks. 
II.     Family  URINATORID^.     Loons. 

Characters  same  as  for  family.  I'rinator.     3 

3.    GiNUS  URINATOR  ruvma. 
aK  Tarsus  shorter  than  middle  toe  without  claw;  wing  13.  or  more. 

U.  imber  (Gunn.).    5 
a-.  Tarus  longer  than  middle  toe  with  claw;  wing  under  12. 

U.  lumme  (Gunn.).     6 

5.    (7.)    Urinator  imber  (Gunn.). 

Loon. 

Synonym,  Great  Northern  Divsr. 

Adult. — Above,  black;  back,  with  square  white  spots;  head  and  neck. 
glossy  black,    with  violet  and  green  reflections;    a  patch  of    white 

36— Geol. 
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streaks  on  each  side  of  the  neck,  and  one  on  the  throat;  below,  white; 

bill,  black.    Immature. — AboTe,  dark  gray,  feafhers  edged  ii'ith  paler; 

below,  while,  dusky  on  the  sides;  bill,  yellow-ish  green  and  dusky. 
Length,  28.00-3fi.00;  wing,  13.00-15.25;  bill,  2.75-3.50, 
Banoe. — Northern  part  Northern  Hemisphere;  in  America,  south 

to  Gulf  of  Mexico.     Breeds  from  Indiana,  Minnesota  and  northern 

New  England  northward. 

Jitst,  a  depression  in  the  ground  near  the  water,  sometimes  lined 

with  grass  and  weeds.    Eggs,  2-3,  brownish,  spotted  and  blotched  with 

darker  brown. 


The  Loon  is  a  regular  migrant  throughout  the  State  in  some  num- 
bera.  They  sometimes  remain  through  the  winter,  but  most  of  them 
do  not.  Mr.  J.  W.  Byrkit  informs  me  that  they  are  permanent  resi- 
dents in  Ijaporte  County.  He  says  they  are  sometimes  caught  by 
fishermen  on  Lake  Michigan,  near  Michigan  City,  Indiana,  "in  gill 
nets  and  on  hooks  in  thirty  fathoms  of  water."  In  the  Whitewater 
Valley  I  have  never  found  them  except  in  April.  That  seems  to  be 
the  month  of  their  principal  spring  migration,  though  in  the  northern 
part  of  the  State  the  advance  guard  makes  itself  noticeable  in  some 
numbers  a  month  earlier.  The  movement  southward  begins  in  Sep- 
tember, rarely  August,  and  continues  through  November.  Mr.  J.  E. 
Beasley  reports  two  specimens  from  Boone  County  August  2?i.  Hon. 
R,  Wes.  McBride  eays  (Proc.  Indiana  .\cademy  of  Science.  1891,  pp. 
166-7):  "It  is  a  summer  resident  of  Steuben  County,  and  breeds  in  at 
least  two  of  the  many  beautiful  lakes  in  that  county.  Their  eggs  have 
been  taken  at  I-.ake  James  and  Crooked  I^ake.  I  have  been  familiar 
with  those  lakes  for  more  than  twenty  years,  and  have  never  failed  to 
find  them  there  in  summer.  I  haye  also  seen  them  in  the  breeding 
season  in  Hamilton  I.«ke  and  Golden  Lake,  also  in  Steuben  County; 
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in  Turkey  Lake,  on  the  line  between  Steuben  and  Lagrange  counties^ 
and  in  Bear  I^ke,  Noble  County.''  Mr.  C.  L.  Cass  notes  it  as  breed- 
ing in  Steuben  County,  and  Mr.  W.  B.  Van  Gorder  in  Noble  County. 
Mrs.  Jane  L.  I  line  is  informed  that  they  formerly  nested  in  Steuben 
County,  on  the  point  of  land  extending  between  the  Twin  Lakes  of 
the  Wood,  also  at  Big  Turkey  Lake. 

In  1876  Nelson  gave  it  as  "very  common  winter  resident  upon  Lake 
Michigan,''  *  ♦  *  *  «Qf  uncommon  occurrence  during  sum- 
mer" in  Cook  County,  Illinois.  Mr.  J.  Grafton  Parker  says  of  the 
same  county  and  I^ake  Coimty,  Indiana:  "Although  not  common,  it 
is  the  common  Loon  with  us.  It  can  be  found  at  Wolf  and  Calumet 
lakes  during  April,  October  and  November,  and  until  late  years  bred 
about  these  lakes."  In  the  State  Museum  in  the  State  House  there 
is  a  yoimg  Loon  marked  Zionsville,  June,  1885.  Mr.  Stephen  A.  War- 
nie  informs  me  that  some  breed  at  St.  Clair  Flats,  Michigan. 

The  Loon's  nest  is  simply  a  depression  in  bare  ground,  or  a  collec- 
tion of  a  few  sticks,  weeds  and  swamp  vegetation  on  land,  or  some- 
times a  depression  in  the  top  of  a  muskrat  house. 

Its  habits  are  very  similar  to  those  of  the  Grebes.  It  swims  lower 
in  the  water,  often  with  little  more  than  neck  and  head  exposed;  is 
ever  alert  for  danger;  has  come  to  regard  every  human  being  as  its 
enemy;  is  rapid  in  movement,  diving  at  the  flash  of  a  gun,  and  coming 
up  out  of  range. 

The  cry  of  the  Loon  is  one  of  the  characteristic  sounds  of  the  more 
quiet  lakes  of  northern  North  America.  Its  weird,  melancholy  notes 
convey  to  those  who  have  heard  them  impressions  of  the  most  lasting 
character. 

6.    (11.)    Urinator  lumme.    (Gunn.). 

Bed-throated  Loon. 

Adult. — Blackish;  below,  white;  dark  along  the  sides  and  on  the 
vent  and  crissum;  most  of  the  head  and  fore  neck,  bluish-gray;  the 
throat  with  a  large  chestnut  patch;  hind  neck,  sharply  streaked  with 
white  on  a  blackish  ground;  bill,  black.  (Wheaton.)  Immature. — 
Lacking  the  markings  on  the  head  and  neck;  the  back  marked  with 
round  or  oval  spots. 

Length,  18.00-27.00;  wings,  10.00-11.50;  bill,  2.25. 

Range. — Northern  part  of  the  Northern  Hemisphere.  South  in 
winter  to  South  Carolina  and  southern  Indiana.  Breeds  from  Mani- 
toba and  Labrador  northward. 

Nest,  similar  to  that  of  U.  imber.  Eggs,  2,  pale  green,  spotted  with 
brown. 
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Rare  winter  resident  and  occasional  migrant,  breeding  far  to  the 
northward  of  the  United  States.  One  shot  from  a  flock  of  five  near 
Brookville,  February  23,  1885.  That  morning  the  thermometer  regis- 
tered 10  degrees  below  zero.  For  several  mornings  previous  the 
weather  had  been  equally  severe.  The  canal,  most  of  the  smaller 
streams,  ponds  and  the  rivers,  except  where  there  were  rapids,  were 
frozen  over.  In  one  of  these  open  places  the  Loons  were  found.  I  am 
informed  by  Mr.  Charles  Dury,  of  Cincinnati,  of  a  specimen  that  was 
killed  near  Chalmers  several  years  ago.  Mr.  C.  A.  Stockbridge  reports 
it  as  a  rare  visitor  at  Ft.  Wayne.  Mr.  Ruthven  Deane  found  one  at 
English  Lake,  May  4,  and  another  May  11,  1890.  Dr.  Langdon  noted 
two  or  three  in  the  vicinity  of  Cincinnati,  and  Dr.  Wheaton  says  it  is 
not  rare  on  Lake  Erie.  Mr.  Nelson  says  it  is  a  very  common  winter 
resident  upon  Lake  Michigan.  Prof.  Cook  reports  it  from  Michigan. 
The  Loons  subsist  chiefly  upon  flsh,  and  their  flesh  has  a  fishy  flavor, 
rendering  them  unfit  for  food,  although  it  is  said  they  are  eaten  by  the 
Indians.  They  also,  while  engaged  in  fishing,  are  reported  to  become 
entangled  in  the  fishermen^s  nets. 


Ill,     Family  ALCID.l^].     Auks,  Murres  and  Puffins. 
Subfamily  ALCIN-E.     Auks  and  Murres. 

a>.  Bill  not  very  short ;  nostril  concealed  or  enclosed  in  dense  velvety  feathering; 
secondaries  tipped  with  white. 
b^.  Bill  narrow:  culmen  slightly  curved,  both  mandibles  destitute  of  grooves; 
tail  rounded,  its  feathers  not  pointed.  Urta.     4 

.4.    <iKNU8  URIA  Brisson. 
a».  Bill  under  1.60.  U.  lomvia  (Linn.  I.     7 

7.    (31.)    Uria  lomvia  (Linn). 

Brunnich's  Miure. 
Synonym,  Thick-billed  Murre. 

Adult. — Above  and  throat  and  neck,  sooty  black;  secondaries,  tipped 
with  white;  other  lower  parte,  white;  the  cutting  edge,  towards  the 
base  of  the  upper  mandible,  thickened  and  extending  outward  beyond 
the  edge  of  the  lower  mandible. 

Length,  14.50-18.60;  wing,  7.45-8.80;  bill,  1.45-1.50;  depth  of  bill 
at  nostril,  .47. 
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Banqe. — "Coasts  and  islands  of  the  North  Atlantic  and  Eastern  Arc- 
tic oceans;  south  to  the  lakes  of  northern  New  York  and  the  coast  of 
New  Jersey/^  (A.  0.  U.)  Accidental  west  to  Michigan  and  Indiana 
and  south  to  South  Carolina.  Breeds  from  the  Gulf  of  St.  Lawrence 
northward. 

Nest,  in  communities  on  inaccessible  cliflEs.  Egg,  one,  pear  shaped 
white,  greenish,  brownish  or  yellowish,  plain  or  marked  with  blotches, 
or  zigzag  markings  of  brown  "and  black. 

While  at  Indianapolis  the  last  week  in  December,  1896,  Prof.  W.  S. 
Blatchley,  State  Geologist  of  Indiana,  told  me  of  a  strange  bird  that 
had  been  taken  near  there.  His  information  was  it  was  some  sort  of 
a  Guillemot.  I  learned  it  had  been  sent  for  mounting  to  Mr.  J.  E. 
Beasley,  at  Lebanon,  Indiana,  and  that  the  same  taxidermist  had 
received  others.  Upon  my  return  home  I  found  a  letter  from  my 
friend,  Mr.  Euthven  Deane,  informing  me  that  Mr.  F.  M.  Woodruff, 
of  the  Chicago  Academy  of  Science,  had  received  a  Murre  from  Indi- 
ana. A  few  days  later  this  information  was  supplemented  by  a  letter 
from  Mr.  Woodruff  informing  me  that  the  specimen  was  Uria  lomvia. 

In  looking  over  my  accumulated  mail  I  found  a  report  from  Mr. 
A.  W.  Hamilton,  Zanesville,  Indiana,  of  the  capture  of  a  specimen 
near  there.  Prof.  E.  S.  Moseley  wrote  me  of  the  capture  of  four  speci- 
mens near  Sandusky,  Ohio,  and  Mr.  J.  E.  Beasley,  in  a  note,  said  he 
had  received  four  specimens.  Thus  the  total  number  of  records 
received  in  a  few  days  was  ten.  I  give  herewith  data  concerning  the 
specimens. 

The  first  specimen  mentioned  above*  was  brought  to  Mr.  F.  M.  Noe, 
a  dealer  in  natural  history  specimens,  of  Indianapolis,  December  17, 
1896,  by  a  boy  who  told  him  that  it  had  been  taken  alive  the  preceding 
Sunday,  December  13,  near  Schofield^s  old  mill,  on  Fall  Creek,  about 
seven  miles  north  of  that  city.  The  specimen  is  now  in  the  collection 
in  the  State  Geologist^s  office  at  the  capitol.  The  specimen  reported 
by  Mr.  Hamilton  was  taken  by  Mr.  J.  W.  Roe,  of  Zanesville,  Indiana, 
in  the  northern  part  of  Wells  County,  December  18, 1896.  It  was  first  > 
observed  slowly  moving  about  in  an  open  field  and  was  shot  at  long 
range.     This  specimen  is  in  my  collection. 

On  December  28  Mr.  J.  E.  Beasley  wrote  me  that  he  had  in  his 
possession  four  of  these  birds  from  four  different  Indiana  localities. 
One  was  the  specimen  sent  by  Mr.  Noe.  Another  was  brought  to  him 
alive  by  Mr.  David  Johnson,  from  Hazelrigg,  Boone  County,  Decem- 
ber 18.  Mr.  A.  W.  Beck,  of  Hazelrigg,  informs  me  that  it  was  cap- 
tured alive  about  December  15.  Mr.  Johnson  was  driving  along  the 
road  near  that  town  and  saw  the  bird  in  a  field  near  by.    He  caught 
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it  and  kept  it  two  or  three  days.  It  was  a  jiersistent  diver  when  put 
into  the  water;  would  offer  to  fight  when  approached,  and  did  not 
make  much  effort  to  get  away.  The  third  bird  was  sent  to  him  by 
Mr.  J.  F.  Warner,  of  Fowler,  Benton  County.  Mr.  Warner  has  written 
me  the  bird  was  captured  on  the  road  about  three  miles  west  of  Fow- 
ler by  a  teamster,  whose  name  is  unknown  to  him,  about  December  20. 
He  adds  that  he  never  saw  but  one  other  bird  of  this  kind.  It  was 
caught  near  Reynolds,  White  County,  Indiana,  by  Mr.  Linck,  a  night 
watchman  on  the  Panhandle  R.  R.,  in  March,  1869.  He  adds,  **it 
lived  three  or  four  days  and  died  in  my  possession,  but  was  not  pre- 
served." The  fourth  was  received  by  the  taxidermist,  about  December 
20,  from  Mr.  A.  C.  Littleton,  Pickard,  Indiana.  It  was  caught  alive  by 
Mr.  Abel  Christy,  about  three-fourths  of  a  mile  north  of  that  place, 
December  10,  and  was  kept  alive  until  it  was  sent  to  be  mounted,  but 
died  on  the  road. 

Prof.  E.  L.  Moseley,  Sandusky,  Ohio,  informs  me  that  the  four 
specimens  he  reported  were  taken  within  twenty  miles  of  Sandusky, 
December  19,  1896. 

Bulletin  No.  13,  of  the  Wilson  Ornithological  Chapter  of  the  Agas- 
siz  Association,  March  30, 1897,  p.  16,  records  the  identification  of  two 
specimens  by  Rev.  J.  M.  Keck,  Mentor,  Ohio,  December  19,  1896,  as 
Uria  troile,  Mr.  Lynds  Jones  made  a  careful  examination  of  the  one 
specimen  taken  and  found  it  to  be  an  immature  Brunnich's  Murre, 
Vria  lomvia.    It  was  captured  near  Painesville,  Ohio,  on  Lake  Erie. 

A  fine  adult  male  was  taken  by  a  twelve-year-old  boy  on  the  Iro- 
quois River,  Iroquois  Township,'  Newton  County,  Indiana,  one  and  a 
half  miles  from  Foresman,  near  what  is  known  as  the  old  Indian 
Ford,  December  31,  1896.  It  was  shipped  to  a  firm  on  South  Water 
street,  Chicago,  where  Mr.  F.  M.  Woodruff  obtained  it,  and  it  is  now 
in  his  collection.  He  obtained  the  information  given  above  from  the 
postmaster  at  Foresman,  Indiana,  and  kindly  sent  it  to  me. 

The  Bulletin  of  the  Michigan  Ornithological  Club,  January,  1897, 
p.  10,  refers  to  a  Murre  identified  as  Uria  troile,  which  Mr.  N.  A. 
Wood  informs  me  is  shown  by  reexamination  to  be  Uria  lomvia.  The 
specimen  is  an  adult  male  and  was  shot  from  a  flock  of  several  near 
Gibraltar,  Michigan,  December  26,  1896,  by  some  duck  hunters.  The 
specimen  is,  1  understand,  in  the  museum  of  the  University  of  Michi- 
gan at  Ann  Arbor.  In  the  same  publication,  on  page  8,  is  a  reference 
to  two  Black  Guillemots  taken  at  the  St.  Clair  Flats  near  Detroit, 
Michigan.  From  a  letter  received  from  Mr.  W.  A.  Davidson,  Detroit, 
Michigan,  I  gather  that  one  of  the  two  birds  noted  is  in  the  possession 
of  Mr.  C.  Havens  of  that  city.    The  other  belongs  to  a  lighthouse- 
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keeper,  whose  name  he  does  not  know,  at  the  St.  Clair  Flats.  Evi- 
dently both  specimens  are  Uria  Jomvia,  It  is  possible  a  careful 
examination  of  the  specimens  will  show  that  these  also  belong. to  this 
species. 

Briinnich's  Murre  has,  as  I  have  been  informed,  been  reported  the 
present  winter  froiR  other  interior  localities.  It  has,  I  believe,  how- 
ever, never  before  been  authentically  reported  far  from  the  ocean.  Mr. 
]lobert  Ridgway  informs  me  that  they  have  this  winter  ranged  down 
the  Atlantic  coast  as  far  as  South  Carolina.  It  would  seem  probable 
that  some  storm  had  driven  them  far  out  of  their  usual  range.  Evi- 
dently those  noted  herein  were  carried  inland  and  dispersed  about  the 
same  time,  perhaps  by  the  same  storm.  They  were  all  taken  within  a 
few  days.  Only  twenty-one  days  elapsed  from  the  date  when  the  first 
was  obtained  until  the  last  was  in  the  hands  of  a  naturalist.  This  ia 
its  first  record  from  Indiana,  except  that  reported  by  Mr.  Warner 
which,  unfortunately,  is  not  verified  by  the  specimen.  It  will  be  of 
interest  to  hear  of  other  records  of  the  occurrence  of  this  species 
inland.  It  will  be  noted  that  there  is  a  specimen  preserved  in  a  public 
museum  in  Indiana  and  in  Michigan  to  verify  the  records  from  those 
States.  It  is  to  be  hoped  that  one  of  the  Ohio  specimens  may  be 
secured  for  a  like  purpose. 


B.    Okdkr  LOXGIPKNNES.    LoN(;-wiNciED  Swimmers. 

IV.     Family  STERCORARIIDiE,     Skuas  and  Jaegers. 

a^  No  white  at  boFe  of  the  primaries;    tarsuH  longer  than  middle  toe  with  claw; 
middle  tail  featherH,  in  adult,  proje<?ting  much  beyond  the  other{>. 

Stercobarius.    6 

5.    GcNua  STERCORARirS  Brissoh. 

a'.  Bill  1.4'»  or  more:  tarsus  2.00  or  more.  S.  pomarinus  (Temm.).     8 

8.    (3H.)    Stercorarius  pomarinus  (Temm.). 

Pomarine  Jaeger. 

AduU,  Light  Phase. — Middle  tail  feathers  projecting  about  four 
inches,  vot  pointed;  bilh  1.45  or  more;  tarsus,  2.00  or  more.  "Top 
and  sides  of  head,  with  upper  parts,  sooty  slate  or  dusky;  rest  of  head 
and  neck,  including  nape,  together  with  lower  parts,  white,  the  ear- 
covert  region  tinged  with  straw-yellow,  and  the  lower  tail-coverts 
slaty.  Yoxing. — Head,  neck  and  lower  parts,  dull  buff,  everywhere 
barred  with  dusky;  upper  parts,  brownish  dusky,  the  feathers  of  back. 
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etc.,  tipped  with  buflf,  the  rump  and  upper  tail-coverts  spotted  with 
same.  Adult,  Dark  Phase. — Entirely  dark,  sooty  slate,  with  a  plumbe- 
ous cast  in  certain  lights.  Young. — Entirely  sooty  slate,  the  lower 
parts  more  or  less  barred  with  bufF.^'  (Eidgw.)  The  descriptions  are 
of  extreme  examples  of  coloration.  Specimens  are  found  showing 
ever}'  possible  intermediate  condition  of  plumage. 

Length,  20.00-23.00;  wing,  13.50-14.00;  tail,  8.00-9.00;  bill,  1.45- 
1.75;  tarsus,  2.00-2.10. 

Range. — Northern  portion  of  Northern  Hemisphere,  principally  on 
the  seas,  but  also  visiting  the  larger  inland  waters.  In  America^  south 
to  Nebraska,  Great  Lakes  and  New  Jersey.    Breeds  far  northward. 

Nest^  of  moss  and  grass  on  the  ground.  Eggs,  2  to  3,  grayish-olive, 
spotted  with  brown. 

The  only  record  I  know  of  its  occurrence  is  that  given  by  Dr.  A.  W. 
Brayton  (Trans.  Ind.  Hort.  Soc,  1879,  p.  150):  "A  rare  winter  vis- 
itant to  Lake  Michigan.  October  9,  1876,  in  company  with  my  friend, 
Mr.  E.  W.  Ifelson,  *  *  *  we  saw  a  fine  specimen  of  this  bird 
flying  along  the  lake  shore  near  the  State  line."  Mr.  E.  W.  Nelson 
notes  a  record  under  the  same  date  which  is  possibly  the  same.  Birds 
of  Northeastern  Illinois,  p.  145.)  Prof.  E.L.Moseley  reports  a  specimen 
shot  at  Sandusky,  Ohio,  October,  1889,  and  the  late  W.  H.  Collins 
reported  one  specimen  taken  on  the  Detroit  River,  and  now  in  the 
collection  of  the  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. (Cook.  Birds  of  Michigan  ,p.  31.)  From  these  notes  it 
would  appear  that  the  bird  is  of  occasional  occuiTence  on  the  Great 
Lakes  in  fall,  and  doubtless  in  winter  and  spring.  They  spend  the 
warmer  parts  of  the  year  far  to  the  northward,  much  of  the  time  fre- 
quenting places  where  other  water  fowl,  particularly  Terns,  congre- 
gate. They  prey  upon  Gulls  and  Terns.  By  reason  of  their  powerful 
wings  they  overtake  their  victim  and  compel  it  to  drop  or  disgorge  its 
food.  They  are  called  "Pirates,"  "Gullchasers,"  "Sea  Hawks''  and 
"Jaegers"  (hunters),  each  of  which  terms  represent  some  one's 
attempt  to  fit  the  birds  with  a  name  that  will  express  their  notable 
habits.  Mr.  Ba^il  Hicks  Dutcher  has  given  a  good  account  of  the 
habits  of  birds  of  this  genus  on  the  Long  Island  coast  in  The  Auk, 
April  1889,  pp.  125-126. 
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V.    Familt  LARIDJB.    Gulls  and  Terns. 

a^  Bill  more  or  leas  hooked;  general  color  chief) j  white  with  a  darker  bluish-giay 

or  slaty  mantle.    Subfamily  Larik^.     Gullb. 

6^.  Hind  toe  rudimentary  or  wanting,  with  minute  claw  or  none.        RissA. 

6^.  Hind  toe  small,  but  with  perfect  claw. 

c^.  Tail  even.  Labus.    6 

c^.  Tail  forked.  Xema. 

a^.  Bill  not  hooked,  but  narrow  and  pointed,  the  mandibles  even;  tail  (in  our 

species),  deeply  forked.     Subfamily  Stebnut^.    Tebns. 

d^.  Tail  much  more  than  one-third  length  of  wing,  its  outer  feathers  narrow 

and  pointed ;  toes  well  webbed. 

€^.  Bill  stoat,  its  depth  at  base  equal  to  one-third  length  of  culmen. 

Gelochelidon. 

e^.  Bill  slender,  its  depth  at  base  not  one-third  its  length.       Stbbna.     7 

d^.  Tail  little  more  than  one-third  wing;    its  outer  feathers  broad  and 

rounded.  Hydbochelidon.     8 

Subfamily  LARIN^E.    Gulls. 
6.   Gbnub  LARUS  LiNViBus. 


Bill  of  a  Gull  mach  reduced, 
a^.  Length  over  18. 

b^.  Primaries  without  black;  pearl-gray,  fading  gradually  into  white  at  tips. 
<•^  Wing  over  16.50.  L.  glaucus  Brunn.     9 

c^.  Wing  16.50  or  less.  L.  leucopterus  Faber.       10 

b^.  Primaries  crossed  with  black ;  shafts  of  primaries  black  in  the  black  mark- 
ings. 

d^.  Length  over  22. ;  white  tips  of  outer  primary  separated  from  the  other 
white  by  band  of  black.      L.  argentatuB  sxnithsonianus  Coues.     1 1 
d^.  Length  20.  or  less.  L.  delawarensis  Ord.     18 

a^.  Length  under  16. 

e^  Bill  and  feet  reddish  ;  wing  over  II.    L.  franklinii  Sw.  &  Rich.     13 
e'^.  Bill  black;  feet  red  or  yellow  ;  wing  under  11. 

L.  phUadelphia  (Ord).     14 

•  • 

9.    (42.)    Lams  glaucus  Brunn. 

Olaucous  Ghill. 
Synonym,  Buroomasteb. 

Adult. — "Plumage,  pure  white,  except  the  mantle,  which  is  grayish- 
blue;  bill,  gamboge  yellow,  with  a  carmine  patch  toward  the  end  of 
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the  lower  mandible;  feet,  flesh  color."  Young. — Above,  yellowish- 
white,  mottled  with  pale  brown;  breast  and  lower  parts,  gray;  tail, 
white,  mottled  with  brown. 

Length,  26.00-32.00;  wing,  16.75-18.75;  taU,  7.40-8.50;  bill, 
2.30-2.70. 

Range. — Northern  part  of  Northern  Hemisphere.  In  America, 
south  to  the  Great  Lakes  and  Long  Island.  Breeds  from  Greenland 
and  Hudson  Bay  north. 

Nesty  of  seaweed,  grass  and  moss  on  ground.  Eggs,  2-3,  white, 
ashy  or  grayish-brown;  3.05  by  2.21. 

Occasional  visitor  along  Lake  Michigan.  Mr.  J.  W.  Byrkit  informs 
me  of  its  occurrence  near  Michigan  City.  Mr.  F.  M.  Woodruff  has  a 
beautiful  specimen  in  white  plumage  that  he  killed  at  Millers,  Ind., 
August  8, 1897.  Prof.  A.  J.  Cook  reports  it  from  Michigan  localities, 
notably  St.  Joseph  County,  1892.  He  also  refers  to  the  fact  that  Prof. 
Ludwig  Kumlein  has  taken  several  specimens  at  Milwaukee,  Wis. 
(Birds  of  Michigan,  p.  31).  Mr.  E.  W.  Nelson  (Birds  of  Northeastern 
Illinois,  p.  145)  notes  that  Dr.  Hoy  had  taken  three  of  these  gulls  near 
Racine,  Wis.  Gareful  attention  needs  to  be  paid  to  the  larger  gulls 
upon  the  lakes  and  larger  streams  during  the  colder  portions  of  the 
year,  in  order  that  more  accurate  information  may  be  had  concerning 
them.  Mr.  L.  M.  Turner  (Contr.  to  N.  H.  of  Alaska,  1887,  p.  125) 
says  this  gull  is  the  ealiest  bird  to  arrive  at  St.  Michaels,  a  few  reach- 
ing there  by  the  middle  of  April.  Mr.  Nelson  (Cruise  of  the  Steamer 
Corwin  in  the  Arctic  Ocean,  p.  106)  notes  the  different  surroundings 
of  this  gull  in  Behring  Sea,  where  it  breeds  on  all  the  islands  and 
shores,  from  those  peculiar  to  it  on  the  North  Atlantic  coast,  where  it 
is  known  as  Ice  Gull,  and  is  so  well  known  as  the  accompaniment  of 
the  ice  pack  of  that  region. 

10.    (43 )    Larus  leucopterus  Fabkk. 

Iceland  Gull. 
Svnonvni,  Whitk-w[n«ei)  (Jru.. 

Adult. — "Primaries  entirely  white,  or  palest  possible  pearly-blue, 
fading  insensibly  into  white  at  some  distance  from  the  end;  their  shafts 
straw-color;  mantle,  palest  pearly  blue;  bill,  yellow,  with  vermilliou 
spot  on  lower  mandible;  feet,  flesh  colored  or  pale  yellowish.  In 
Winter. — Head  and  neck  slightly  touched  with  dusky.  Young. — Im- 
pure white,  with  or  without  trace  of  pearly  on  the  mantle;  head,  neck 
and  upi)er  parts  mottled  with  pale  brownish,  sometimes  quite  dusky 
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on  ike  back^  the  tmder  parts  a  nearly  uniform  but  very  faint  shade  of 
the  same,  the  quills  and  tail  often  imperfectly  barred  with  the  same.'^ 
(Wheaton). 

Length,  24.00-26.00;  wing,  14.75-16.50;  tail,  6.00-6.70;  biU, 
1.60-1.70. 

Bange. — Circumpolar  regions.  In  America,  south  in  winter  to 
Massachusetts  and  the  Great  Lakes. 

Neat,  similar  to  that  of  L,  glaucus.  JBggSy  similar,  but  smaller,  2.79 
by  1.85. 

Like  the  last  mentioned  species  this  is  but  an  occasional  winter  visi- 
tor to  the  northern  part  of  the  State.  Hon.  R.  Wes.  McBride  reports  it 
from  Dekalb  County.  It  is  noted  by  Nelson  (Birds  of  Northeastern  Illi- 
nois, p.  145)  as:  "A  regular  and  not  uncommon  winter  resident  on 
Lake  Michigan."  Dr.  A.  W.  Brayton  (Trans.  Indiana  Hort.  Soc., 
1879,  p.  150)  also  notes  it  as:  "Not  uncommon  winter  resident  on 
Lake  Michigan."  This  gull  and  the  last  species  leave  early  and  pass 
northward  as  rapidly  as  the  waters  open.  According  to  Mr.  E.  W. 
Nelson  (N.  H.  Coll.  in  Alaska,  1887,  pp.  52  and  54)  this  is  perhaps 
the  most  abundant  gull  along  the  coasts  of  Alaska,  about  the  islands 
of  Behring  Sea,  and  along  the  lower  Yukon  River.  Along  the  upper 
Yukon  it  is  replaced  by  the  American  Herring  Gull. 

U.    (5W/.)    LaruB  argentatuB  smithBonianus  Oouks. 

American  Herring  Oull. 

Svnonvm,  Ska  Gull. 

Adnlf  in  Summer. — Feet,  flesh  color;  bill,  yellow,  with  a  red  spot; 
first  primary  tipped  with  white  and  separated  from  the  larger  white 
spot  by  a  block  bar;  most  of  remainder  of  outer  web  black,  and  of 
inner  web  white:  the  second  primary  tipped  similarly,  cind  other  pri- 
maries to  and  including  the  sixth,  tipped  with  white;  mantle,  pale 
dull  blue;  the  remainder  of  the  plumage  white.  Adult  in  Winter. — 
Similar,  but  head  and  neck  streaked  with  dusky.  Immature, — "At 
first  almost  entire  fuscous  or  sooty-brown,  the  feathers  of  the  back, 
white-tipped  or  not;  size,  at  the  minimum  given.  As  it  grows  old,  it 
gradually  lightens:  the  head,  neck  and  under  parts  are  usually  quite 
whitish  before  the  markings  of  the  quills  are  apparent,  and  before  the 
blue  begins  to  show,  as  it  does,  in  patches  mixed  with  brown;  the 
black  on  the  tail  narrows  to  a  bar,  which  disappears  before  the  pri- 
maries gain  their  perfect  pattern. 

Length,  22.50-26.00;  wing,  16.25-17.50;  bill,  1.95-2.50. 
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Bange. — North  America,  from  Cuba  and  Lower  California  to 
Labrador  and  Alaska.    Breeds  from  Maine  and  Michigan  northward. 

Nest,  on  ground  or  in  trees;  of  grass.  Eggs,  3,  bluish  white  spotted 
and  marked  with  different  shades  of  brown,  2.85  by  2.01. 

Common  migrant  throughout  the  State;  locally,  a  winter  visitor  or 
winter  resident.  They  occasiopally  remain  throughout  the  winter  in 
great  numbers,  especially  on  Lake  Michigan,  and  in  less  numbers 
along  the  Ohio  Eiver.  During  winter  floods  they  may  be  seen  about 
any  of  the  streams  of  the  State.  This  is  the  most  common  gull 
foimd  in  the  State,  and  is  known  popularly  as  ^^Sea  Oull.^'  In  the 
Whitewater  Valley  it  is  most  abundant  in  February  and  March, 
though  it  is  sometimes  seen  in  January,  and  in  October.  Mr.  J.  W. 
Byrkit  notes  that  its  occurrence  about  Michigan  City  is  irregular.  At 
times  they  will  be  very  abundant,  and  then  all  will  disappear  for  somo 
time.  Mr.  J.  Grafton  Parker  says  in  the  vicinity  of  Chicago  and  at 
Millers,  Ind.,  they  are  very  common  on  Lake  Michigan  in  winter. 
Hundreds  of  these  birds  congregate  at  the  outlets  of  the  sewers  of 
Chicago,  in  the  lake.  They  leave  for  the  north  in  April,  and  are 
foimd  breeding  on  Isle  Boyale,  Gull  Island,  Thunder  Bay  Island, 
Mich.,  and  other  islands  in  the  great  lakes,  and  thence  northward  and 
along  the  Atlantic  coast.  As  has  been  noted,  these  gulls  frequent  the 
upper  Yukon  Valley,  and  are  replaced  in  the  lower  valley  by  L, 
hucopterus.  Isle  Boyale  is  a  well-known  breeding  ground  for  these 
birds.  There  they  gather  in  great  numbers  before  the  ice  has 
gone,  and  proceed  to  build  nests,  which  vary  from  a  hollow  in  the 
accumulations  on  the  rocks  to  a  mass  of  peat-like  material,  rootlets, 
moss  and  grass  matted  together  placed  upon  the  rocks,  the  gravelly 
beach,  masses  of  driftwood  on  the  shore,  and  even  upon  the  rapidly 
melting  icebergs  themselves.  In  these  nests  the  set  of  eggs,  generally 
three,  is  laid  some  time  after  the  first  of  May.  (Daggett  in  0.  &  0., 
July,  1890,  pp.  99,  100.)  These  birds  suffer  much  from  the  plunder- 
ing of  fishermen  and  eggers.  Finally,  however,  their  work  is  done. 
What  eggs  have  been  left  them  are  hatched,  the  young  reared,  and 
they  turn  their  flight  southward.  They  reach  the  lower  end  of  Lake 
Michigan  late  in  September,  and  occasionally  the  Ohio  Valley  early  in 
October. 

12.    (54.)    Larus  delawarensis  (Ord). 

Ringr-biUed  OuU. 

Adult  in  Summer. — Similar  to  the  last,  but  smaller;  first  primary 
black,  but  with  a  white  spot  on  each  web  near  the  end;  the  second  and 
succeeding  primaries  tipped  with  white,  and  the   feathers  one  after 
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the  other  becoming  lighter;  'T)ill,  greenish-yeUow,  encircled  with  a 
black  band  near  the  end^  usually  complete,  sometimes  defective;  the 
tip  and  most  of  the  cutting  edges  of  the  bill  yellow;  in  high  condition 
the  angle  of  the  mouth,  and  a  small  spot  beside  the  black,  red;  feet 
oUvaceoiiSj  obscured  with  dusky  or  bluish,  and  partly  yellow;  the  web, 
bright  chrome.'^  Immature. — Similar  to  the  same  stage  of  the  last 
species.  All  the  changes  are  substantially  the  same  as  those  of  the 
species  just  described. 

Length,  18.00-20.00;  wing,  13.60-15.75;  bill,  1.55-1.76. 

Hanqe. — North  America,  from  Cuba  and  Mexico  to  Labrador  and 
Manitoba.    Breeds  from  North  Dakota  and  Michigan  northward. 

Nest,  on  ground,  in  a  depression;  of  grass.  Eggs,  3  to  4,  dark  cream 
or  buffy,  blotched  with  brown  and  lavender  gray,  2.39  by  1.71. 

Begular  migrant  and  local  winter  resident  in  the  same  localities  as 
the  last  mentioned  species.  Mr.  J.  Grafton  Parker  says  of  it  in  the 
vicinity  of  Chicago,  on  Lake  Michigan:  "Quite  common  winter  resi- 
dent. Not  so  abundant  as  the  Herring  Gull.  I  have  often  found 
large  numbers  of  these  gulls  collected  at  the  sewer  outlets  into  Lake 
Michigan.  They  stay  here  during  the  winter,  except  when  we  have 
our  severe  cold  snaps.  Then  they  go  south.''  He  also  reports  a  large 
flock  of  old  and  young  at  Miller's,  Ind.,  October  26,  1893.  Over  the 
State  generally  they  are  seen  most  numerously  as  migrants  in  March, 
April  and  May.  They  resemble  the  Herring  Gull,  except  they  are 
smaller  and  have  the  ring  around  the  bill.  Like  the  Herring  Gull, 
they  go  north  among  the  islands  of  the  Great  Lakes,  and  among  the 
interior  lakes  of  the  northern  United  States  and  of  the  British  posses- 
sions to  breed.  Mr.  Charles  L.  Cass  informs  me  of  their  breeding  on 
the  Beaver  Islands,  near  Petoskey,  Mich.  It  breeds  abundantly  on 
Gull  Island,  near  Escanaba.  Mr.  Stebbins  found  this  species  and 
the  Common  Tern  occupying  an  island  about  an  acre  in  extent  in 
Devil's  Lake,  Dakota,  the  first  week  of  June.  Mr.  Stebbins  says:  "I 
don't  suppose  you  could  lay  down  a  two-foot  rule  anywhere  without 
each  end  of  it  striking  a  nest.  It  was  common  to  find  the  terns  and 
gulls  breeding  side  by  side.  Most  of  the  gulls'  nests  were  in  the  grass, 
while  those  of  the  terns  were  in  the  sand.  I  did  not  find  a  gull's  nest 
with  more  ht^n  three  eggs,  and  a  very  few  with  two:  whereas,  several 
hollows  were  found  with  as  many  as  eighteen  terns'  eggs  in  them, 
which  had  rolled  together.  Mr.  Frazer  noted  them  nesting  in  Labra- 
dor. Mr.  E.  E.  Thompson  ilotes  them  as  breeding  at  Lake  Winnepeg, 
Neither  they,  nor  the  Herring  Gull,  ordinarily  reach  the  Arctic  coast, 
but  the  northern  limit  of  their  breeding  range  seems  to  be  unknown. 
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13.    (59.)    LaruB  franklinii  Sw.  and  Uich. 

Franklin's  Oull. 

AduU  Male, — ^^^Eyelids,  neck^  rump,  tail,  and  lower  parts  white^ 
the  latter,  with  the  under  part  of  the  wings,  deeply  tinged  with  rich^ 
rosy  red;  hood,  black,  descending  downwards  on  the  nape  and  thromt; 
mantle  and  wings,  bluish-gray;  a  band  of  black  crosses  the  five  outer 
primaries  near  the  end;  all  the  quill  feathers  are  tipped  with  white. 
Young. — Changing  with  age  as  with  other  birds  of  this  class/^  (Mc^ 
II  wraith.) 

Length,  13.60-15.00;  wing,  11.25;  bill,  1.30. 

Eange. — Western  South  America,  from  Chili  north  through  the 
interior  of  North  America  to  the  Arctic  regions.  Breeds  from  Iowa 
northward. 

Nest,  old  water-soaked  marsh  vegetation  about  open  water  in 
marshy  lakes.  Eggs,  1-3;  ground  color  from  dark  chocolate,  sooty, 
creamy-brown  and  dirty-white,  through  all  the  shades  of  light  green 
and  light  drab;  variously  marked  with  blotches  or  spots  of  umber, 
wreathed  at  larger  end,  and  with  lilac  shell  markings,  2.04  by  1.38. 

Occasional  migrant.  It  has  been  occasionally  seen  by  Mr.  J.  W. 
Byrkit  at  Michigan  City.  Mr.  Robert  Ridgway  has  frequently  seen 
gulls  on  the  Wabash  River,  which  he  was  disposed  to  regard  as  si>eci- 
mens  of  Larus  airicilla,  but  which,  after  an  accjuaintance  with  that 
species,  he  considers  as  being  more  probably  L,  franklinii.  (Dr. 
Wheaton,  Birds  of  Ohio,  p.  551.) 

This  gull  is  a  bird  of  the  interior,  and  not  of  the  sea.  Its  mi^rra- 
tions  are  through  the  interior  of  North  America,  and  it  broods  m  the 
interior  from  southwestern  Minnesota  and  Dakota  northward 
through  Manitoba.  The  northern  limit  of  its  breeding  range  has  not 
been  noted,  and  it  is  not  given  by  the  reports  on  Alaskan  ornithology 
as  having  been  taken  in  that  region.  Occasionally  specimens  are 
taken  east  of  the  Mississippi  River,  though  the  bulk  of  the  species 
migrates  to  the  westward  of  that  stream.  It  has  been  ro])orted  from 
Illinois,  near  Warsaw  (Bull.  Nuttall.  Orn.  Club,  Vol.  V,  p.  32);  from 
Milwaukee,  Wis.  (Nelson,  Birds  of  Northeastern  Illinois,  p.  140); 
mouth  of  Fox  River,  Wis.  (Cooke,  Bird  ^MisTJ^tion  in  Mis- 
sissippi Valley,  1888,  pp.  56-7);  and  near  Hamilton  Ontario  (Mc- 
Ilwraith,  Birds  of  Ontario,  p.  49).  An  interesting  account  of  their 
habits  and  nesting  in  Western  Minnesota  is  given  in  the  Ornitholoofist 
and  Oologist,  Vol.  XI,  1886,  pp.  54  and  55,  from  which  T  have  trath- 
ered  the  description  of  the  nest  and  eggs. 
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14.    (60.)    LuruB  Philadelphia  (Ord). 

Boxiaparte's  Chill. 

Adult  in  Summer. — Size  small;  bill,  black;  mantle^  pearly-blue; 
hood,  slaty  plumbeous,  with  white  touches  on  the  eyelids;  many  wing 
coverts  white;  feet  chrome  yellow,  tinged  with  coral  red,  webs,  ver- 
milion; primaries,  first  five  or  six  with  the  shafts  white,  except  at  tip; 
first  white,  with  outer  web  and  extreme  tip  black;  second  white,  more 
broadly  crossed  with  black;  third  to  sixth  or  eighth,  with  the  black 
successively  lessening.  Adult  in  Winter, — With  no  hood  but  a  black 
auricular  spot.  Immature. — ^^ottled  and  patched  above  with  brown 
or  gray,  and  usually  a  dusky  bar  on  the  wing;  the  tail,  with  a  black 
bar;  the  primaries,  with  more  black;  the  bill,  dusky;  much  of  the 
lower  mandible,  flesh-colored  or  yellowish,  as  are  the  f eet.*^ 

Length,  12.00-14.00;  wing,  9:60-10:60;  bill,  1.12-1.25,  very  slender. 

Eange. — North  America,  from  Bermudas  to  Hudson  Bay,  Labra- 
dor, and  Alaska.  Breeds  from  northern  United  States  northward. 
Winters  from  Indiana  and  Illinois  southward. 

Nest,  in  tree  or  bush,  or  on  stump;  of  sticks  and  grass,  lined  with 
soft  material.  Eggs,  3-4,  grayish  olive,  tinged  with  greenish,  and 
spotted  with  brown,  1.97  by  1.40. 

Common  migrant  and  rare  winter  visitor.  Dr.  J.  L.  Hancock  in- 
forms me  that  while  visiting  Wolf  Lake,  in  May,  1882,  he  was  given 
a  fresh  specimen  of  a  female  of  Bonaparte's  Gull  by  a  duck  hunter,  who 
had  shot  it  near  by.  At  the  same  time  he  was  handed  two  quite  fresh 
eggs,  which  were  said  to  be  those  of  the  gull.  The  same  day  he  saw  an- 
other specimen  flying  over  the  same  site,  which  was  presumed  to  be  the 
male.  May  20,  1882,  he  saw  three  of  these  Gulls  at  different  times 
during  the  day,  one  of  which  was  shot  for  identification.  The  bulk 
of  the  species  had  gone  further  north  to  nest.  It  is  ])e8t  known  as  a 
migrant.  In  the  Whitewater  Valley  I  have  never  found  it  earlier 
than  March  12.  From  that  date  until  April  21  it  inay  be  looked  for. 
It  is  not  so  eomnion  in  fall  on  its  way  southward.  In  the  northern 
part  of  the  State,  particularly  in  the  vicinity  of  Lake  Michigan,  it  is 
more  numerous.  There  they  remain  until  May,  then  depart  to  return 
again  in  October.  They  are  reported  to  breed  in  the  St.  Clair  Flata 
(Collins'  Bull.  Nuttall  Om.  Club,  Vol.  V,  1880,  p.  62),  and  on  some 
of  the  islands  of  Saginaw  Bay  (Cook,  Birds  of  Mich.,  p.  33),  but  I  am 
not  aware  that  this  has  been  verified.  It  breeds  generally  on  all  the 
lakes  of  anv  size  from  the  northern  border  of  the  United  States,  from 
the  Atlantic  to  the  Pacific  coasts,  toward  the  Arctic  Ocean.    On  the 
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Alaskan  coast  of  Bering  Sea  it  is  rare,  and  there  is  no  record  of  its 
presence  along  the  shore  of  the  Arctic  Ocean  (Nelson,  Cruise  of  the 
Corwin,  p.  108).  It  has  been  noted  as  breeding  at  Ft.  Yukon,  along  the 
Nelson  Eiver,  and  at  York  Factory  on  Hudson^s  Bay  (Mcllwraith, 
Birds  of  Ontario,  p.  50). 

Subfamily   STERNIN-E.    Terms. 

7.    GiiruB  STERNA  Linv.kus. 
a^  Wing  more  than  9.00. 
b^.  Both  webs  of  outer  tail  feathers  white.  8.  dougalli   Montag.     17 

6^.  Both  webs  of  outer  tail  feathers  not  white, 
e'.  Outer  tail  feathers  with  inner  web  duskv ;  outer  web  white. 

8.  fosteri  Nutt.     15 
c^.  Outer  tail  feathers  with  inner  web  white;  outer  web  dusky. 

8.  hirundo  Linn.     16 
a^  Wing  under  7.  8.  antillaruxn  Less.     18 

Subgenus  Stbrka. 

16.    (69.)    Sterna  forsteri  Nutt. 

Forster's  Tern. 

Adult  in  Summer. — Tail  deeply  forked;  whole  top  of  head  black; 
other  upper  parts  pearl  gray;  outer  web  of  the  outside  pair  of  tail 
feathers  white;  inner  web  grayish  or  dusky  toward  the  end;  tips  of 
secondaries,  rump,  sides  of  head,  and  lower  parts  white;  bill  dull 
orange,  the  tip  blackish;  edges  of  eyelids,  black;  legs  and  feet,  orange 
red.  Adult  in  Winter. — Similar,  but  top  of  head  grayish;  patch 
around  eye,  and  over  ear  coverts  black;  tail  not  so  deeply  forked. 
Immature. — Above,  including  head,  brownish,  back  and  crown  nearly 
uniform;  tail  feathers  (except  the  outer  web  of  the  outer  pair)  tipped 
with  dusky;  bill  dusky. 

Length,  12.00-15.00:  wing,  9.50-10.30;  tail,  5.00-7.70;  depth  of 
fork,  2^30-5.00;  bill,  1.50-1.65. 

Eange. — America,  from  Brazil  to  Virginia  on  Atlantic  coast,  to 
Manitoba  in  the  interior.  Breeds  locally  from  Gulf  of  Mexico  north- 
ward.   Winter^  from  Gulf  coast  southward. 

Nest,  a  collection  of  marsh  vegetation,  placed  upon  drift  or  on  the 
ground.  Eggs,  3,  varying  from  pale  greenish  to  warm  brownish  drab, 
spotted  with  different  shades  of  brown,  1.78  by  1.23. 

Most  places  this  tern  is  a  rare  migrant,  but  during  the  fall  it  is 
exceedingly  abundant  on  Lake  Michigan.  Mr.  B.  W.  Evermann  noted 
it  in  Vigo  County  April  28  and  May  19,  1888.  Several  specimens 
have  been  taken  on  I^ke  Maxinkuckee  (LTlrev  and  Wallace,  Proc.  I. 
A.  S..  1895,  p.  149).     Mr.  Charles    L.  Cass   noted    one    in    Steuben 
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County,  August  26,  1894.  He  also  reports  it  as  breeding  at  the  St. 
Clair  Flats,  Mich.  Mr.  J.  Grafton  Parker  notes  it  on  Lake  Michigan  in 
April,  August,  September,  and  the  eariy  part  of  October.  He  reports 
one  specimen  taken  at  Miller's,  Ind.,  August  13,  1896.  He  says  that 
while  a  few  Forster's  Tems  can  be  found  during  August  at  Miller's, 
in  company  with  Wilson's,  the  bulk  does  not  arrive  until  in  September, 
after  the  Common  Tems  have  gone  south.  Then  enormous  flocks 
can  be  seen  flying  south  at  Colehour,  111.,  and  Millers,  Ind.  It  goes 
nori;h  to  breed,  but  is  the  most  common  tern  on  Lake  Michigan  dur- 
ing the  fall.  Mr.  E.  W.  Nelson,  in  Birds  of  Noriiheastern  Illinois, 
notes  its  breeding  there  in  small,  reedy  lakes.  The  young  were  able 
to  fly  about  the  middle  of  July.  He  gives  the  following  account  of 
its  breeding:  "Although  I  have  been  aware  that  S.  forsteri  nested  in 
this  vicinity  for  several  years,  it  was  not  until  the  middle  of  June, 
1876,  that  I  had  the  pleasure  of  examining  one  of  their  nests.  While 
we  were  collecting  eggs  among  one  of  the  wild  rice  patches,  on  Orass 
liake,  June  14,  Mr.  Douglass  observed  a  pair  of  these  tems  hovering 
near  a  small  patch  of  Saggitaria  leaves  growing  in  several  feet  of 
water,  and  rowing  to  the  spot  found  the  nest,  which  was  a  loosely 
built  structure  of  coarse  pieces  of  reeds  resting  upon  a  mass  of  floating 
plants,  and  concealed  from  view  by  the  surrounding  leaves.  Upon 
the  side  of  the  nest  was  a  single  young  bird,  about  to  scramble  into 
the  water,  but  upon  seeing  Mr.  Douglass,  it  crouched  to  avoid  being 
observed,  and  was  captured.  A  thorough  search  at  the  time  failed  to 
reveal  any  other  young  ones,  so  the  adults,  which  had  been  darting 
and  screaming  about  his  head,  were  secured,  with  a  second  pair,  which 
had  espoused  the  cause  of  their  companions.  Their  anxiety  we  after- 
wards found  to  be  the  proximity  of  an  unfinished  nest,  similarly  situ- 
ated. That  evening  we  found  and  secured  two  more  young  upon  the 
nest  found  in  the  morning.  The  next  morning  fortune  favored  me, 
and,  while  passing  between  several  floating  masses  of  decaying  vege- 
table matter,  I  observed  four  small  heaps  of  wild  rice  stalks  resting 
upon  one  of  these  masses,  and,  on  a  nearer  view,  to  my  delight,  they 
proved  to  be  the  desired  nests,  containing  eggs.  The  nests  were  situ- 
ated in  a  line,  and  the  two  outer  ones  were  not  over  twenty-five  feet 
apart.  The  only  materials  used  were  pieces  of  wild  rice  stems,  which 
were  obviously  brought  from  some  distance,  as  the  nearest  patch  of 
rice  was  several  rods  distant.  The  nests  were  quite  bulky,  the  bases 
being  two  feet  or  more  in  diameter.  The  greatest  depth  was  about 
eight  inches,  and  the  depression  in  the  center  so  deep  that,  while  sit- 
ting in  the  boat  a  rod  away,  the  eggs  were  not  visible.  Two  of  the 
nests  contained  three  eggs,  and  two  contained  two  eggs,  each.  The 
37— Geol 
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following  are  the  meaBurements  of  three  of  the  eggs^  representing  the 
amount  of  variation:  1.70  by  1.25,  1.75  by  1.20,  1.68  by  1.25.  The 
ground  color  varies  from  pale  greenish  to  warm^  brownish-drab.  The 
spots  and  shell  markings  are  of  a  varying  shade  of  brown,  distributed 
much  as  in  the  other  terns'  eggs." 

16.    (70.)    Sterna  hirundo  Linn. 

Common  Tern. 
SvnonTiiiH,  Ska  Swallow,  Wilson's  Tern. 

Adult  in  Summer. — Similar  to  S.  forsteriy  but  with  the  outer  web 
of  outside  pair  of  tail  feathers  grayish  or  dusky,  the  inner  web  white; 
below,  pale  gray  or  grayish-white,  whitening  on  the  throat,  and  white 
on  crissum;  bill,  red,  blackish  toward  the  tip;  feet,  red,  lighter  than 
bill.  Adult  in  Winter. — Similar,  but  with  forehead  and  crown  white. 
Immature. — Similar,  but  the  crown  with  more  or  less  grayish;  the 
upper  parts  Avith  more  or  le«s  bufly  or  brownish;  tail,  shorter;  bill, 
brownish. 

Length,  13.00-16.00;  wing,  9.75-11.75;  tail,  5.00-7.00;  depth  of 
fork,  3.50;  bill,  1.25-1.50. 

Range. — Northern  part  of  Northern  Hemisphere.  In  America, 
breeding  locally  from  Florida  and  Arizona  to  Arctic  coast.  Winters 
from  Virginia  to  Bermudas  and  Lower  California. 

Eggs,  2-3,  generally  do])08ited  in  a  depression  in  the  sand,  varying 
from  greenish  to  deep  brown,  spotted  and  blotched  with  brown, 
blackish,  and  lilac,  1.G2  by  1.24. 

Migrant;  in  some  localities  abundant.  Some  remain  throughout 
the  summer  in  the  northera  part  of  the  State,  where  it  may  breed. 
These  birds  are  later  arriving  in  the  spring  and  earlier  returning  in 
the  fall  than  the  last  mentioned  species.  I  have  no  record  earlier 
than  May  2,  and  generally  it  is  the  latter  part  of  the  month  when 
they  are  chiefly  noted.  They  soem  to  mark  the  end  of  tlio  spring 
mi^^rations.  1  noted  one  on  the  Whitewater  River,  June  3,  1884, 
which  is  the  latest  spring  record  for  the  soutliern  })art  of  tlio  State. 
They  leave  for  the  south  in  August.  It  has  been  reported  from  Franklin 
County,  Carroll  and  Marshall  (Evennann),  Monroe  (Hollman),  Allen 
(Stockbridge),  Putnam  (Karlle),  Steuben  (Cass),  Laporte  (Barber). 
Lake  (Parker,  Meyer  and  Tallman).  This  species  is  the  common  tern 
of  the  Atlantic  coast,  but  ForsterV  is  more  common  in  the  interior. 
They  are  said  to  breed  at  St.  Clair  Flats,  on  Tleistorman's  Island,  in 
Saginaw  Bay,  "on  muskrat  hous(ys  in  marshes,"  and  in  the  Upper 
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Peninsula  of  Michigan  (Cook^  Birds  of  Michigan,  p.  34).  Mr.  Ridg- 
way  notes  that  it  breeds  at  Lake  Koshkonong,  Wis.  (Birds  of  DL,  Vol. 
II,  p.  247).  From  there  they  breed  in  suitable  localities  northward 
to  the  Arctic  coast.  They  have  not  been  reported  from  Alaska  (See 
article  by  William  Brewster,  Bull.  Nutt.  Om.  Club,  1879,  p.  13). 

17.    (72 )    Sterna  dongalli  Montag. 

Roseate  Tern. 

Adult  in  Summer, — Top  of  head  and  nape  uniform  black;  mantle 
pale  pearly-blue;  upper  tail  coverts  and  tail  silvery  white;  below  pure 
white,  tinged  with  pink;  bill  black, .  reddish  at  base;  feet,  coral-red. 
Winter  and  Immature. — Plumages  change  as  in  other  species. 

Length,  14.00-17.00;  wing,  9.25-9.75;  tail,  7.25-7.75;  depth  of  fork, 
'3.50-4.50;  B.,  1.50. 

Range. — Xorth  America,  from  West  Indies  and  Central  America 
on  the  Atlantic  coast  to  Massachusetts;  casually  to  Nova  Scotia;  ac- 
cidental in  the  interior.  Breeds  throughout  its  United  States  range. 
Winters  south  of  the  United  States. . 

Uggs,  3,  deposited  on  ground,  similar  to  those  of  the  last  species, 
1.65  by  1.12. 

Accidental  visitor.  Kare.  Nothing  has  ben  added  to  the  history  of 
this  bird  in  Indiana.  I  know  of  no  other  record  of  its  occurrence  in 
the  State  than  that  given  by  Dr.  Haymond,  in  Proceedings  Philadel- 
phia Academy  of  Science,  1859,  and  later  in  the  Indiana  Geological 
Survey,  1869.  Dr.  Wheaton  gave  it  upon  the  authority  of  Mr.  Wins- 
low  as  occurring  on  Lake  Erie  (Bipis  of  Ohio,  p.  562);  Dr.  Langdon 
notes  its  occurrence  near  Cincinnati  (Revised  List  of  Cincinnati  Birds, 
p.  21);  Prof.  Cook  and  Dr.  Gibbs  both  give  it  as  a  bird  of  Michigan. 
The  former  refers  to  a  specimen  recorded  in  the  list  of  the  collection 
of  the  Kent  Scientific  Institute.  Of  course,  its  occurrence  in  the  in- 
terior ran  onlv  be  considered  accidental. 

SiBOKMS  STKRMLA   Boie. 

''IS.    (74.)    Sterna  antillarum  (LEsr^.). 

Least  Tern. 

Adult  in  Summer . — Very  small;  "bill  yellow,  usually  tipped  with 
black;  mantle,  pale  pearly  crpayish  blue,  unchanged  on  the  rump  and 
tail;  a  white  frontal  crescent,  separating  the  black  from  the  bill, 
bounded  below  by  a  black  loral  stripe  reaching  the  bill;  shafts  of  two 
or  more  of  the  outer  primaries,  black  on  the  upper  surface,  white  un- 
derneath;  feet,    orange."^      (Wheaton).     Adult  in  Winter. — Similar; 
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the  loree^  forehead  and  crown^  grayish-white,  pure  white  in  front;  bill, 
dull  yellow  or  dusky;  feet,  pale  yellow.  Immature. — Similar  to  last, 
but  lesser  wing  coverts  dusky;  scapulars  with  V-shaped  dusky  marks. 

Length,  8.60-9.75;  wing,  6.60;  tail,  3.50;  depth  of  fork,  1.75;  bill, 
1.20. 

Range. — America,  from  Trinidad  and  Central  America  to  Massa- 
chusetts and  Minnesota,  and  California  casually  to  Labrador.  Breeds 
throughout  most  of  its  range.    Winters  south  of  the  United  States. 

Nest,  a  hollow  in  the  ground.  Eggs,  2-4;  drab  or  bufE,  spotted  with 
brown  and  lilac. 

Bare  migrant  over  most  of  the  State.  A  few  are  summer  residents 
in  the  northern  part.  The  only  record  from  the  southern  part  of  the 
State  is  a  specimen  taken  near  Brookville,  August  22,  1887,  which  is 
now  in  my  collection.  Mr.  L.  T.  Meyer  notes  having  seen  it  through 
the  summer  months  in  Lake  County,  and  Dr.  J.  L.  Hancock  found  a 
nest  containing  three  eggs  at  Wolf  Lake,  Lid.,  June  5,  1882.  Four 
birds  were  seen  at  the  time.  The  nest  was  simply  a  depression  on  a 
pile  of  reeds  in  an  almost  inaccessible  portion  of  a  small  inlet  of 
water.  The  same  gentleman  informs  me  that  Mr.  George  Clingman 
found  it  nesting  at  Hyde  Park,  111.,  May  27,  1875.  He  notes  it  was 
common  some  years  ago,  but  is  now  rather  rare.  Prof.  Cook  notes 
it  as  a  breeder  at  St.  Clair  Flats.  Mr.  Bidgway  says  it  doubtless 
breeds  in  Illinois,  although  to  his  knowledge  there  is  no  record  of  its 
doing  so.    (Birds  of  Illinois,  Vol.  II,  p.  248.) 

Ornus  HYDROCHELIDON  Boir. 

a^.  Tail  not  deeply  forked;  toes  slightly  webbed;  bluck  below  in  summer. 

H.  ni^a  sxirinamensis  Gmel.     19 

*19.    (77.)    Hydrochelidon  nigra  surinamensis  (Gmel.). 

Black  Tern. 
Synonym,  Short-tailed  Tern. 

Adult  in  Summer, — "Head,  neck  and  under  parts  uniform  jet  black; 
back,  wings  and  tail  plumbeous;  primaries  unstriped;  crissum  pure 
white;  bill  black.  Adult  in  Winter  and  Immature. — The  black  almost 
replaced  by  white  on  the  forehead,  sides  of  head  and  under  parts;  the 
crown,  occiput,  and  neck  behind,  with  the  sides  under  the  wings,  being 
dusky  gray;  a  dark  auricular  patch  and  another  before  the  eye." 
Young. — The  upper  parts  marked  with  dull  brown. 

Length,  9.25-9.75;  wing,  8.25;  tail,  3.76;  depth  of  fork,  .90;  bill, 
1.10. 
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Banoe. — ^America,  from  Chili  to  Alaska.  Breeds  in  the  interior 
from  Indiana  and  Kansas  northward.  Winters  south  of  the  United 
States. 

Nesty  of  gras6>  sedges,  etc.,  on  an  elevation  in  a  marsh  or  a  de- 
pression in  floating  drift.  Eggs,  3;  brown  or  greenish,  spotted  and 
blotched  with  different  shades  of  brown  and  lilac;  1.35  by  .98. 

Begular  migrant  in  the  southern  part  of  the  State  and  a  summer 
resident  about  marshy  lakes,  at  least  from  the  Kankakee  Biver  north- 
ward. In  some  localities  it  breeds  commonly.  In  the  Whitewater  Valley 
I  have  never  found  it  common,  but  occasionally  in  May  it  may  be  seen 
moving  northward.  In  this  vicinity  I  have  never  found  it  in  the  fall. 
Mr.  B.  B.  Moffitt  reports  it  from  White  County  as  early  as  April,  where 
he  says  it  is  to  be  found  from  April  to  August.  Knox  County, 
April  18,  1888.  (Balmer.)  They  usually  are  noted  in  spring  in  May, 
and  pass  directly  northward  to  their  summer  homes.  The  dates  re- 
ported from  the  lakes  of  northwest  Indiana  are  as  early  as  are  those  of 
the  most  southerly  stations.  From  May  6  to  15  they  are  first  seen.  About 
the  marshes  they  are  usually  noted  in  flocks  of  ten  to  forty,  and  it  is 
not  unusual  that  a  number  of  these  birds  are  in  immature  plumage. 
They  may  be  seen  flying  over  the  waters  of  the  lake,  skimming 
the  surface  of  the  marsh,  and  sometimes,  swallow-like,  insect  catching 
over  the  wet  meadows  or  even  the  dryer  pasture  land.  While  flying 
they  utter  a  peculiar  cry,  sounding  something  like  krik!  krik!  krik! 
Their  principal  food  is  insects.  Often  one  may  approach  their  homes 
and  find  none  fljring,  but  a  canoe  voyage  through  the  marsh  will  show 
them  sitting  upon  masses  of  roots  of  upturned  pond  lilies  or  other 
floating  material.  They  nest  upon  floating  half -decayed  vegetation  or 
other  debris  often  where  the  water  is  not  over  two  feet  deep.  Two 
broods  appear  to  be  reared  in  a  season,  as  eggs  are  taken  in  May  and 
July.  I  am  indebted  to  Mr.  Ruthven  Deane,  of  Chicago,  111.,  for 
the  following  notes  furnished  him  by  Mr.  Joseph  K  Gould,  of  Colum- 
bus, 0.  He  visited  English  Lake  twice,  once  each  in  June  and  July, 
1891,  and  gives  the  following  results  of  his  observations  upon  the  breed- 
ing habits  of  these  Terns.  He  says:  *T[  found  the  Black  Terns  nesting  in 
what  I  suppose  you  call  the  ^South  Marsh.*  My  first  trip  to  the  lake 
was  made  on  June  17.  The  water  was  very  high,  and  we  were  able  to 
push  our  boat  through  the  marsh  at  will.  The  nests  were  mere  de^ 
pressions  made  in  the  mass  of  floating  drift.  This  drift  was  frequently 
very  compact  and  dotted  with  growing  vegetation.  Sometimes  a  nest 
was  found  on  a  bunch  of  drift  no  larger  than  my  hat.  In  no  instance 
was  more  than  one  nest  found  on  a  drift,  but  in  favorable  localities 
two  or  three  nests  would  be  found  within  a  sfnall  space.    We  were  too 
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early  to  find  full  sets  of  eggs,  but  on  July  1,  when  at  the  lake  for  one 
day,  I  secured  several  sets  of  three.  Owing  to  the  color  of  the  eggs, 
the  nests  are  sometimes  hard  to  find,  but  if  one  remains  quiet  he  will 
soon  see  the  birds,  which  have  gathered  over  his  head  on  his  first 
approach,  silently  returning  to  their  nests,  which  can  then  he  readily 
located.  I  caught  several  pair  despoiling  a  nest  of  the  Grebe 
(Podihjmhns  podiceps).  I  wa«  attracted  to  the  spot  by  the  cries  of  the 
Terns,  and  found  them  hovering  over  the  nest,  which  was  a  new  one, 
containing  two  or  more  eggs,  as  I  found  one  in  the  nest  and  one  in  the 
water  lodged  among  the  grass.'"  Mr.  J.  Grafton  Parker,  Jr.,  says  they 
breed  abundantly  about  Jlyde  and  Calumet  lakes,  111.,  and  Wolf  T^ake, 
Ind.  Mr.  C.  E.  Aiken  notes  them  as  breeding  abundantly  in  the 
marshes  of  the  Calumet  and  Kankakee  rivers.  Mr.  Charles  Barber 
says  they  breed  in  Laporte  Couflty.  Mr.  R.  R.  MoflStt  took  two  young 
in  AMiite  Countv,  Mav  17.  188^.  T  know  of  no  record  of  thoir  breed- 
ing  in  the  north-central  or  northeastern  part  of  the  State.  After  the 
young  are  grown  they  collect  with  the  adults  in  flocks  about  the  lakes 
and  along  the  sluggish  rivers  of  tlie  breeding  region  and  remain  until 
August  or  early  September,  at  which  time  they  pa^ss  to  the  southward. 
It  is  possible  that  some  remain  into  Ortober  or  oven  early  Nov«Mnber. 


C.  Ordkr  STKUANOPODES.  TnTrrALMATEH\vrMMi:Ks. 

VI.     Family  ANHINGID^.     DAiiTERy. 

Character  sume  as  faniilv.  .XNFriNCA.     9 

0.    <;KNua  ANHIN(}A  Hrisson. 

Vr.     Famfly  ANHINGIDiE      Dakterh. 

a'.  Chiefly  black;  greenish  luster  above:  neck  with  hair-like  plumt»s. 

A.  anhinga  Linn      20 

20.    ni8.)    Anhingu  anhinga  (Linn). 

Anhinga. 
Synonym,  Snakk  Bird. 

Adult  in  Summer. — Head,  neck  and  body  glossv  greenish-black; 
other  part?  deep  black:  wing  coverts  streaked  with  gray:  tail  tipped 
with  whitish;  head  and  neck  with  hair-like  feathers,  the  forward  ones 
dirtv  white,  the  others  black.  Adult  Male  t??  Winter . — Similar,  but 
lacking  hair-like  feathers.  Adult  Female  in  Summer. — Head,  neck 
and  breast  grayish  bnff,  a  band  of  chestnut  separating  it  from  the 
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belly;  neck  with  a  few  whitish  feathers;  rest  of  plumage  black.  Advli 
Female  in  Winter. — Similar,  but  lacking  the  whitish  feathers  on  the 
neck.    Immature, — Similar  to  the  last,  but  lighter. 

Length,  32.26-36.00;  wing,  14,00;  tail,  11.00;  bill,  3.25. 

Range. — Tropical  and  subtropical  America,  north  to  North  Caro- 
lina and  southern  Illinois;  casually  to  Indiana  and  northern  Michigan. 
Breeds  in  the  southern  part  of  its  United  States  range. 

Nest,  in  bushes  or  trees,  over  water.  Eggs,  3-5;  bluish-  or  greenish- 
white;  2.15  by  1.35. 

The  Anhinga  can  only  be  counted  as  an  accidental  visitor  in  In- 
diana. Mr.  Robert  Ridgway  says:  "It  appears  to  be  a  regular  summer 
resident  in  the  extreme  southern  portion  of  IlUnois,"  referring  partic- 
ularly to  the  vicinity  of  Cairo.  (Birds  of  Illinois,  Vol.  II,  209.)  There 
are  but  two  records  for  this  State.  Mr.  J.  E.  Beasley,  of  Lebanon, 
Ind.,  for  many  years  a  resident  of  Indianapolis,  informs  me  that  he 
killed  a  pair  of  Anliingas  on  the  "Broad  Cut"  of  the  canal,  just  north 
of  the  latter  city,  in  1858.  Mr.  Fletcher  M.  Noe,  of  Indianapolis, 
savs  he  received  a  male  which  was  killed  some  two  miles  south  of  that 
city,  on  White  River.  Prof.  B.  W.  Evermann  noted  Mr.  Noe's  report 
of  this  in  the  "American  Naturalist,"  March,  1887,  p.  291.  Mr.  Charles 
Dury,  of  Avondale,  Cincinati,  0.,  informs  me  that  he  has  in  his  collec- 
tion an  Anhinga  brought  from  Sault  Ste.  Marie,  Mich.,  by  Mr.  Roach, 
who  obtained  it  from  the  man  who  shot  it.  This  is  indeed  very  much 
out  of  its  range. 

VII.     Family  PHALACROCORACIDiE      Cormdranis. 

Chniiie  ler  NUMK-  as  faiiiilv.  Phalacrocorax.     10 

10.    <;icNrrt  FIIALArROCOKAX   Brissox. 

a'.   Tail  leathers  12;  hreeiliiij;/  pliiiinge  with  stipereiiliary  crests  black. 

!>■.  Length  .SO.OO  or  m(»re.  P.  dilophus  (Sw.  tV-  Kich.).     31 

A-.  Length  1(>sh  than  :{().00.  P.  dilophus  floridanuB  And.     92 

Sulnrenus  PhalaOr  xokax. 

21.    (120.)    Phalacrocorax  dilophus  (Sw.  &  Ku;ii.). 

Double-crested  Cormorant. 

Adult . — ^*Tail  of  twelve  feathers;  gular  sac  convex  or  nearly  straight 
edged  behind.  Glossy  greenish-black;  feathers  of  the  back  and  wings 
coppery-gray,  black  shafted,  black  edged;''  curly  black  crests  on  side  of 
head.  "In  the  breeding  .«ieaj;(m  other  filamentous  white  ones  over 
the  eves  and  along  the  sides  of  the  neck.    Gular  sac  and  lores  orange.*' 
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Itnmature^ — Above,  grayish-brown;  below,  brownish;  no  crests  or 
other  decorative  feathers  on  head.    (Eidgw.) 

Length,  29.00  to  33.50;  wing,  12.00-13.00;  biU,  2.25. 

Eange. — Eastern  North  America,  from  the  Gulf  of  Mexico  to  Man- 
itoba. Breeds  from  Dakota  and  Maine,  formerly  from  Ohio  and  Iowa, 
northward.    Winters  from  Maine  and  southern  Illinois  southward. 

Nest,  in  trees  or  on  cliffs,  of  sticks,  etc.  Eggs,  2-5,  pale  bluish-green, 
more  or  less  encrusted  with  chalky;  2.52  by  1.59. 

Kegular  migrant,  more  or  less  common  along  the  larger  streams. 
Doubtless  occasionally  winter  resident  in  southern  part  of  the  State. 
It  must  be  that  most  of  the  cormorants  reported  from  our  State  belong 
to  this  species.  While  but  few  of  the  specimens  reported  have  been 
preserved,  and  consequently  are  not  accessible  for  verification,  those 
examined  have  generally  proven  to  belong  to  this  species.  At  Brook- 
ville  I  have  noted  it  as  early  as  February  2  (1883)  and  as  late  as  April 
16  (1881)  in  spring,  and  from  September  (1879)  to  Nov.  19  (1880)  in 
fall.  (Langdon  Joum.Cin.Soc.  Nat.  Hist.,  July,  1880,  p.  127.)  They  are 
most  numerous  with  us  in  the  spring,  in  April,  and  in  the  fall,  in  Oc- 
tober. The  fall  of  1880  they  were  unusually  numerous  on  the  White- 
water Eiver.  One  flock  of  fourteen  was  seen,  from  which  several  were 
shot,  one  of  which  is  now  in  my  collection.  Mr.  E.  E.  Quick  also  se- 
cured others,  one  of  which  he  placed  in  the  collection  of  Dr.  F.  W. 
Langdon.  Farther  northward  in  the  State  they  remain  later  in  spring 
than  they  do  with  us.  Mr.  H.  K.  Coale  noted  it  from  Lowell,  Ind., 
in  April,  1883,  and  Mr.  B.  T.  Gault  from  English  Lake,  May  30,  1880. 
Mr.  J.  E.  Beasley  took  one  at  Indianapolis,  May  8,  1858.  Prof.  Cooke 
notes  that  Dr.  Ezra  S.  Holmes,  of  Grand  Rapids,  Mich.,  has  a  male 
which  he  took  in  northern  Indiana,  near  the  Michigan  line  (Birds  of 
Michigan,  p.  36).  In  the  fall  I  have  no  Indiana  record  earlier  than 
September.  Prof.  Cooke  (loc.  cit.)  records  it  from  Pine  Lake,  Michi- 
gan, in  August,  1893.  Messrs.  Ulrey  and  Wallace  note  a  male  and  fe- 
male taken  at  Long  Lake,  Ind.,  Nov.  15,  1890  (Proc.  Ind.  Acad.  Sci., 
1895,  p.  149),  and  Mr.  Jesse  Earlle  informs  me  of  one  shot  Nov.  28, 
1895,  on  Big  Walnut  Creek,  Putnam  County,  Ind.  Mr.  Euthven 
Deane  reports  seeing  a  Cormorant  of  this  species  at  English  Lake, 
June  5,  1892.  In  November,  1896,  Mr.  W.  0.  Wallace  made  a  trip 
down  the  Wabash  Eiver.  November  3  he  took  a  female  four  miles  be- 
low Wabash.  He  saw  others  at  the  following  points:  One  near  Logans- 
port,  one  near  Vincennes,  and  one  near  Mt.  Carmel,  111. 

I  do  not  know  that  it  ever  breeds  in  Indiana,  but  Dr.  Wheaton 
(Birds  of  Ohio,  p.  544)  says  it  is  said  to  have  nested  years  ago  at  the 
Licking  Beservoir.    In  the  Ohio  Valley  they  are  known  as  *^ater 
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Turkeys/^  and  in  the  Northwest  Territory  they  are  called  by  the  na- 
tives "Crow  Dnck/^  Although  a  sea  bird,  and  breeding  along  the 
shores  of  the  Atlantic  from  the  southern  borders  of  the  British  pos- 
sessions on  the  west  side,  they  nevertheless  breed  at  some  places  in 
the  interior  of  America.  Formeriy  they  were  known- to  breed  in 
Iowa,  but  perhaps  none  now  nest  south  of  some  favorite  lakes  in 
Minnesota  and  Dakota.  Prof.  Macoun  notes  them  as  breeding  abun- 
dantly in  northwestern  Canada,  at  Lake  Winnepegosis,  in  1881 
(Thompson,  Birds  of  Manitoba,  p.  473).  The  food  of  Connorants  is 
fish.  They  may  be  seen  along  watercourses  and  about  lakes  during  the 
migration,  often  singly,  but  many  times  from  ten  to  a  dozen  together. 
To  one  unacquainted  with  them  they  appear  as  ducks  with  a  peculiar 
manner  of  flight,  but  when  they  are  seen  to  alight  on  the  projecting 
limb  of  some  tree  that  overhangs  the  water,  it  at  once  becomes  ap- 
parent that  the  bird  is  something  else. 


22.    (120^/.)    Phalacrocorax  dilophus  floridanus  (Aud.). 

Florida  Cormorant. 

Similar  to  the  last  species,  but  smaller.  Length,  21.25-30.00;  wing, 
12.00;  bill,  2.10. 

Range. — Southeastern  United  States  north  to  North  Carolina, 
Ohio,  Indiana  and  Dlinois.    Breeds  north  to  Ohio. 

Nest  and  Eggs. — Similar  to  those  of  last  species. 

The  Florida  Cormorant  is  a  migrant  and  perhaps  a  rare  summer 
resident  in  southern  Indiana.  A  few  may  remain  through  the  winter, 
when  the  weather  is  not  too  severe.  Some  years  ago  it  was  thought 
the  Cormorant  most  commonly  seen  in  the  Ohio  Valley  was  this 
species.  In  later  years  examination  of  specixaens  shows  that  the  ma- 
jority of  occurrences  are  of  the  Double-crested  Cormorant.  Whether 
it  or  the  present  species  was  formerly  the  more  common,  I  have  no 
means  of  determining.  The  birds  have  been  largely  destroyed  or 
forced  to  withdraw  from  this  range.  Prof.  0.  P.  Jenkins  found  it  as 
far  up  the  Wabash  River  as  Terre  Haute.  Dr.  Stein  met  with  it  on 
the  Lower  Wabash.  Mr.  Roberi;  Ridgway  notes  it  as  ranging  up  the 
Wabash  River  as  far  as  Mt.  Carmel,  HI.  He  thinks  it  is  a  summer  resi- 
dent and  probably  breeds  in  Knox  and  Gibson  counties.  I  have  the 
skull  of  a  specimen  taken  near  Brookville  in  1877.  Dr.  F.  W.  Lang- 
don  notes  it  from  the  vicinity  of  Cincinnati  (Joum.  Cin.  Soc.  Nat. 
Hist.,  I,  1879,  p.  186).  The  same  gentleman,  in  his  observations  on 
Cincinnati  Birds,  gives  the  following  account,  by  Mr.  Chas.  Dury,  of 
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their  former  abundance  at  St.  Marv's  Reservoir,  in  Ohio,  which  is 
probably  not  over  twelve  miles  eant  of  the  Indiana  line:  *'0n  thf  south 
side  of  the  Reservoir,  about  seven  miles  from  Celina,  was  the  'Water 
Turkey'  Rookery.  Here  I  used  to  shoot  them,  with  the  natives,  who 
wanted  them  for  their  feathers;  I  have  helped  kill  a  boat-load. 

"One  season  I  climbed  up  to  their  nests  and  got  a  cap  full  of  t-ggs. 
The  nests  were  made  of  sticks  and  built  in  the  forks  of  the  branches. 
The  trees  (which  were  all  dead)  were  mostly  oaks,  and  covered  with 
excrement.  I  found  from  two  to  four  eggs  or  young  to  a  nest.  The 
young  were  queer  little  creatures — looked  and  felt  like  India  rubber. 
The  old  birds  flew  around  in  clouds,  and  made  their  croaking  notes, 
indicative  of  their  displeasure  at  my  presence.  Some  of  the  trees  had 
ten  or  twelve  nests  in  them.  As  the  timber  has  rotted  and  blown 
down,  the  birds  have  become  less  and  lees  numerous. 

"The  above  circumstances  occurred  during  the  month  of  June,  1867, 
since  when,  as  Mr.  Dury  states,  these  birds  have  rapidly  decreased  in 
numbers.  The  many  specimens  examined  by  him  were,  without  ex- 
ception, var.  floridanics." 

Dr.  Langdon  found  a  single  specimen  floating  on  the  Reservoir  in 
October,  1874. 

Vni.     Family  PELECANII).^:.     PELirANH. 

Characters  same  as  family.  pKLE<:ANrs.     II 

11.    Gkmis  PELECANUS  Lr\N.f:r5. 

a'.  Tail  feather824;  lower  jhw  densely  feathoreil.    ^uhgvuiis  Cjfrtopiferairts.    Itficli. 
i^  <y>lor,  white.  P.  erythrorhynchos  (imel.     23 

23.    (1 25  )    Pelecanus  erythrorhynchos  O m kl. 

American  White  Pelican. 

''White;  occiput  andirenst,  yellow;  primaries,  their  coverts,  bastard 
quills  and  many  secondaries,  black;  bill,  sac,  lores  and  feet,  yellow." 
(Wheaton.) 

length,  53.50-64.00;  wing,  22.25-25.ii5;  bill,  11.30-15.00. 

Range. — North  America,  from  Guatemala  to  latitude  61  dt^grees 
north  in  the  interior.  Rare  on  the  Atlantic  coast.  Breeds,  locally, 
from  Great  Salt  Lake,  Utah,  northward. 

Nest^  a  mound  of  earth  with  a  depression  in  the  top.  lufff^.  2-4; 
dull  chalky-white;  3.45  by  2.30. 

Rare  migrant.  Almost  every  year  one  or  more  are  noted  from  some 
place  in  the  State,  yet  few  are  the  persons  who  ever  saw  one  alive.  Dr. 
Rufus  Raymond  reported  it  from  Franklin  County.  Mr.  E.  J.  Chans- 
ler  writes  me  of  the  occurrence  of  these  birds  in  large  numbers  in 
Knox  County  in  1850.    One  was  killed  near  Swan  Pond  in  the  spring 
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of  1890.  Mr.  Robert  Ridgway  has  also  observed  it  in  Knox  and  Gib- 
son counties.  Mr.  C.  A.  Stockbridge,  in  Allen  County;  Mr.  Charles 
Dury,  from  "Swan  Lake,*'  and  Dr,  Vernon  Gould,  from  Fulton 
County.  Prof.  B.  W.  Evermann  notes  its  occurrence  in  Montgomery 
County,  and  the  capture  of  a  specimen  by  Mr.  W.  W.  Black,  in  CaxroU 
County,  in  the  spring  of  1881  (The  Auk,  October,  1888,  p.  346).  Mr. 
F.  M.  Noe  gives  an  account  of  a  specimen  taken  at  New  Castle  May 
20,  1892,  in  the  Omithologist  and  Oologist,  1892,  Vol.  XVH,  p.  123. 
A  White  Pelican  was  killed  May  25,  1892,  near  Bloomfield,  Greene 
County.  One  was  taken  on  the  Wabash  River,  near  Lafayette,  Sept. 
29,  1895  (L.  A.  and  C,  D.  Test).  Mr.  W.  B.  Van  Gorder  reports  a 
specimen  taken  at  Rome  City  in  the  spring  of  1896.  It  is  now  in  the 
possession  of  Mr.  William  Williams.  Mr.  F.  M.  Woodruff  informs  me 
that  two  of  these  birds  were  seen  in  the  vicinity  of  Miller's  in  the  fall 
of  1896,  and  that  they  remained  there  ocveral  dayo.  Mr.  F.  M.  !Toe 
wrote  me  that  he  received  a  W^hite  Pelican  which  was  killed  near  Con- 
nersville,  May  3,  1897.  He  says  it  was  reported  to  have  been  seen  in 
that  vicinity  for  several  days.  Mr.  T.  H.  Ball  says  years  ago  they  were 
of  regular  occurrence  at  Cedar  Lake,  Lake  County.  They  are  usually 
seen  as  they  go  northward  in  the  spring,  in  May,  and  on  their  way 
southward,  in  September  or  October.  We  are  out  of  the  line  of  their 
migrations,  hence  see  comparatively  few  of  them^  and  those  observed 
are  generally  single  birds.  The  direct  line  of  movement  to  their  breed- 
ing grounds  is  to  the  west  of  the  Mississippi  River.  There  they  mi- 
grate in  flocks,  and  are  much  more  often  seen.  Their  breeding  ground 
is  chiefly  north  of  the  United  States,  where  about  many  of  the  lakes 
of  British  America  they  breed,  as  they  also  do  on  the  islands  of  Great 
Salt  Lake.  Ttah.  Ordinarily  to  the  westward  of  the  Mississippi  River 
the  «:reater  number  pass  north  in  April.  It  would  therefore  seem  that 
those  wliich  como  to  us  are  amoni?  the  later  migrants. 

IX.     Family  FREGATIDjE.     MAN()^wAR  Birdh 

(.'harucier'^  sjiine  as  family.  Fre<;ata.      12 

12.    (Jknis  KRKCiATA  Bri«8ox. 
a'.  HIack:  ^iionlders  of  male  lii»<tmiiH.  F.  aquila  Linn.     24 

24.    (128.)    Fregata  aquila  Linn. 

Man-o'-War  Bird. 

Adult  Male. — Tail  deeply  forked,  entirely  black,  more  or  less  glossy 
above.  Adult  Female, — Similar,  but  duller  and  browner;  breast  and 
sides  whitish.  Immature, — Head,  neck,  breast  and  belly,  white;  rest 
of  plumage  like  that  of  female. 
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Length,  37.50-41.00;  wing,  22.00-27.30;  tail,  14.25-19.25;  depth  of 
fork,  about  half  its  length;  bill,  4.25-5.15. 

Eange. — Tropical  and  sub-tropical  regions;  north  to  Florida,  Texas 
and  California;  accidentally  to  Nova  Scotia,  Indiana  and  Kansas. 

Nesty  of  sticks  in  bushes  or  on  rock  near  the  sea.  Egg,  1;  chalky- 
white;  2.62  by  1.75. 

Accidental  visitor.  This  graceful  bird  of  the  tropic  seas  rarely  wan- 
ders far  inland.  Along  the  Gulf  of  Mexico  it  is  a  resident.  Only  once, 
so  far  as  we  know,  has  it  been  identified  in  Indiana.  In  the  fall  of 
1896  I  saw,  in  the  office  of  Mr.  J.  E.  Beasley,  the  well-known  taxider- 
mist,  at  Lebanon,  Ind.,  a  nicely  mounted  specimen  of  a  young  male  of 
this  species.  I  learned  it  was  killed  near  Shelbyville,  Ind.,  July  14, 
1896,  by  Mr.  W.  S.  Patterson,  and  came  into  Mr.  Beasley's  hands 
for  preservation  the  next  day.  I  took  the  following  measurements  from 
the  mounted  specimen:  Length,  36.00;  wing,  24.00;  tail,  16.00; 
depth  of  fork,  7.00;  bill,  4.25.  There  is  only  one  other  record  for  the 
Ohio  Valley.  In  the  spring  of  1880  a  specimen  was  taken  in  Franklin 
County,  0.,  and  is  now  in  the  possession  of  Dr.  Benshaw,  of  Sugar 
Grove,  0.  (Davie.,  Nests  and  Eggs,  N.  A.  Birds,  pp.  59,  60).  There 
are  two  other  records  that  are  equally  remarkable  in  showing  the  in- 
land wanderings  of  this  species.  In  the  Milwaukee  Public  Museum 
is  one  of  these  birds,  which  was  killed  in  the  vicinity  of  Humboldt, 
Wis.,  a  few  miles  north  of  Milwaukee,  in  August,  1880.  In  the  same 
month  (August  16, 1880)  one  was  killed  with  a  stone  while  sitting  on 
a  tree  in  Osborne  County,  Kan.  It  was  mounted,  but  track  has  been 
lost  of  the  specimen.  However,  a  photograph  was  taken,  which  serves 
to  verify  the  record  (Bird  Migration  in  the  Miss.  Valley.  Cooke,  p. 
60). 

D.     Order  ANSERES.     Ducks  and  (jkksk. 

X.     Family  ANATID-S}.     Ducks  and  Geehe. 

o*.  Neck  shorter  than  body. 

aa'.  Space  between  eye  and  bill  wholly  or  partly  naked.  Caikina.     18a 

aa^.  Space  between  eye  and  bill  feathered. 

b^.  F^ront  of  tarsus  divided  into  more  or  less  8<]uare  plates;  itft  length  letia  than 
middle  toe  without  claw;  sexes  unlike. 
r>.  Rill  narrow,  long;  apparently  with  teeth.     Subfamily  Mkr(;in.i-:. 
<i^ .  Processes  of  mandibles  conspicuously  ^ooth-like,  pointing  ba<*kwardH  at 
tips.  MER(iANSKR.     ]:> 

d"^.  Processes  of  mandibles  sh<irt,  not  pointing  burkwurds  at  tips. 

I.OPHODYTKS.       14 

/ 
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(•2.  Bill  broad;  lower  mandible  with  a  very  distinctrscries  of  lamellw  along 
the  Bide,  beflides  the  series  along  the  upper  edge. 

Subfamily  Anatin^,. 

e^.  Hind  toe  without  lobe  or  flap. 

p.  Bill  not  spoon  shaped ;  scarcely  widened  towards  the  tip. 
g^.  Tail  feathera  narrow,  rather  pointed  ;  no  crest. 

hK  Tail  not  pointed,    its  middle  feathers  not  unusually  long  in 
male;  speculum  green,  violet  or  white.  Anas.     15 

A^.'  Tail  pointed ;   its  middle  feathers   much   lengthened   in   the 
male;  female  with  tail  much  shorter;  speculum  violet. 

Dafila.     17 
g^.  Tail  feathers  broad,  rounded  at  tip ;  male  with  a  high  crest. 

Aix.     18 
p.  Bill  spoon  shaped,  narrow  at  base,  very  broad  towards  tip. 

Spatula.     16 
e*.  Hind  toe  with  a  broad  lobe  or  flap. 

1^  Tail  feathers  with  bases  scarcely  concealed  by  short  coverts; 
tail  feathers  narrow  and  stiff. 

p.  Outer  toe  longer  than  middle  toe ;  nail  of  bill  small,  bent 
backward  beneath  the  tip  of  upper  mandible. 

Erismatura.    24 

j^.  Outer  toe  shorter  than  middle  toe;  mail  of  bill  normal. 

NOMONYX. 

i^.  Tail  feathers  with  their  bases  well  hidden  by  their  coverts. 
V.  Feathering  on  lores  or  forehead  not  reaching  beyond  pos- 
terior border  of  nostril. 
l^.  (vraduation  of  tail  less  than  length  of  bill  from  nostril. 

Aythya.     19 

r^.  Graduation  of  tail  more  than  length  of  bill  from  nostril. 
7n^.  Bill  ordinary,  not  swollen;    having  no  appendage 
on  edge  at  base  of  upper  mandible. 
71  ^  Wing  less  than  seven  inches  long;  eyes  brown. 

Charitonetta.     21 
n^.  Wing  over  seven  inches  long. 

oK  Nostril  in    middle  of  bill,  or  nearer  tip  than 
base;  eyes  yellow.  Glaucionetta.     20 

0*.  Nostril  nearer  the  base  than  tip  of  bill;  male 
with  long  tail.  Clanoula.     22 

m'^.  Bill  not  ordinary,  swollen  or  else  appendaged    at 
base,  or  on  sides. 
p^.  Bill  swollen  at  base.  Oidemia.     23 

p^.  Bill  not  swollen  at  base,  but  appendaged. 
q^.  Bill  appendaged  with  a  lobe  on  each  side 
near  base;  speculum  violet. 

HlSTRIONICUS. 

9^.  Bill  with  a  leathery  expansion  on  sides  of 
upper  mandible ;  cheeks  bristly ;  speculum 
white.  Camptoladiub. 

k*.  Feathering  on  forehead  or  lores  extending  to  or  beyond 
nostril ;  bill  swollen  at  base.  Somatebia. 
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h'.  Tar8U8  marked  witli  a.  network  of  lines  over  itH  whole  surface ;  meshes 
slightly  larger  in  front;  iti«  length  not  less  than  thnt  of  inithile  toe  without 
claw  ;  sexes  alike. 

/•'.  Cutting  edge  of   upper  niandihle  nearly 

straight ;    its  serrations  scarcely   visible 

from  side,  except  near  angle  of  mouth  ; 

head,  bill  and  feet  mostly  black. 

Branta.     27 

r-.  Cutting  edge  of  upper  fnandible  concave 

or  sinuate;  ita  serrations  plainly  visible 

from   side  for    nearly   its   whole   length; 

bill  and  feet  pale. 

s'.  Hill  very  stout ;  its  depth  at  base  more 

than  half  the  length  of  up})er  mandible ; 

color  largely  white.  CiiRN.     25 

A'.  Hill  smaller,  more  depressed;  its  depth 

at  base  not  half  the  length  of   upper 

mantlible;  color  not  white. 

Anskr.     2« 
a*.  Neck  as  long  as  or  longer  than  body;  lores  partly  naked. 

Subfamilv  Cycjmn.k  Swans. 
/'.  Color  white;  bill  and  feel  black,   in 
adult ;  grayish,  head  and  neck  brown- 
ish ;  bill  and  feet  light,  in  young. 

Olor.     2H 

SlBFAMILY    MKRGIN.K.      MKRaANSKR.y. 

l.i.    Okius  MEllCtANSER  Brisson. 

(iK  Nostril  nearer  middle  of  bill  than  base.  M.  americanus  (Ca.ss.).     25 

/1-.  Nostril  near  base  of  bill.  M.  serrator  i  Linn.).     26 

25.    (129.)    Merganser  americanus  (Cass.). 

American  Merganser. 
Synonyms,  Kish  Drt^K,  (J()(x<ani»er. 

Nostrils  situated  near  the  middle  of  the  upper  mandible;  frontal 
feathers  extending  farther  forward  than  tliose  on  lateral  base  of  bill. 
Adult  Male, — Head  and  most  of  neck,  greenish-black;  head  slightly 
crested;  chest  and  other  lower  parts, creamy  white  or  pale  salmon-color. 
Adult  Female. — Head  and  neck,  reddish  (chin  and  throat  white),  the 
occiput  with  a  full  crest  of  lengthened  feathers;  above,  chiefly  bluish- 
gray. 

Male;  length,  about  27.00;  wing,  10.50-11.25;  bill,  1.90-2.20;  tarsus, 
1.90-2.00.    Female  smaller. 

Range. — North  America  generally.  Breeds  from  latitude  of  Min- 
nesota and  Michigan  northward;  winters  from  Kan.sas,  Indiana  and 
Maine  southward. 
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Nest,  in  holes  in  trees  and  cliffs.  Eggs,  .6-10;  creamy  buff;  2.65  by 
1.75. 

Common  migrant  and  winter  resident.  They  vary  in  numbers  with 
the  winters.  The  more  open  the  winter  the  greater  the  number.  Even 
in  the  coldest  winters  they  may  be  found  where  the  water  is  not 
frozen.  On  Lake  Michigan  it  is  one  of  the  commonest  ducks  during 
the  winter  months.  At  Miller's,  Ind.,  they  were  common  Dec.  17, 
1895.  Jan.  14,  1897,  four  were  seen  (J.  G.  Parker,  Jr.).  In  1891, 
Feb.  14  and  15,  there  were  a  few  flocks  and  pairs  seen  at  English 
Lake,  Ind.  On  Feb.  12  some  200  were  seen,  and  five  were  shot.  They 
were  about  more  or  less  all  winter.  Februajy  27  and  28,  1892,  there 
were  many  flocks  on  the  river  (Kankakee).  Several  were  shot.  They 
were  observed  during  the  winter  whenever  they  could  find  open  water. 
(Euthven  Deane.) 

The  winter  of  1889-90  thev  remained  on  the  Whitewater  all  winter 
and  were  noticed  commonly  from  Feb.  11  on.  The  winter  of  1896-7 
they  were  found  at  Brookville,  Dec.  6,  and,  from  reports,  were  seen  off 
and  on  all  winter. 

In  the  early  spring  this  is  the  most  common  duck  upon  the  creeks^ 
and  smaller  streams.  They  increase  in  numbers  noticeably  in  Feb- 
ruary or  March,  and,  as  the  weather  becomes  warmer,  begin  to  pass 
on  north,  usually  the  middle  of  March.  Most  have  gone  by  the  middle 
or  last  of  April.  Mr.  Jesse  Earlle  notes  one  at  Greencastle,  May  7, 
1892,  an  unusually  late  date  for  southern  Indiana.  Occasionally  some 
may  spend  the  summer  among  our  northern  lakes,  but  I  do  not  know 
that  they  breed  with  us.  They  breed,  however,  in  northern  Michigan, 
and  from  that  latitude  northward  throughout  Manitoba  and  adjacent 
parts  of  Canada.  It  is  rare  on  Alaskan  coasts.  In  Manitoba,  Mr.  E. 
E.  Thompson  says  they  frequent  only  running  water.  This  duck  feeds 
almost,  if  not  altogether,  on  fish;  therefore  its  flesh  is  fishy  and  unpala- 
table. In  the  fall  they  return  to  us  in  October  and  November,  but  are 
not  nearly  so  common  or  so  noticeable  as  in  the  sprine^. 

26.    (130)    Merganser  serrator  (Linn.). 

Red-breasted  Merganser. 

Nostrils  situated  near  the  base  of  the  maxilla;  feathers  on  lateral 
base  of  bill  extending  farther  forward  than  those  on  the  forehead. 
Adult  Male. — Head,  dull  greenish-black,  the  occiput  with  a  long, 
pointed  crest  of  narrow  feathers;  neck  and  sides  of  the  chest,  dull  bu£f, 
or  light  cinnamon,  streaked  with  black;  other  lower  parta  mainly  white. 
Adult  Female. — Very  similar  in  color  to  last  species. 
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LcDgth,  about  80.00-85.00;  wing,  8.G0-9.0O;  ciilnien,  2.o0:  uu*\i^. 
1.80-1.90. 

Ranoh. — Northern  portions  of  northern  hemisphere;  in  Amenca, 
it  breeds  from  northern  Illinois,  Michigan  and  that  Intitude  north- 
ward.   It  winters  from  its  southern  breeding  limit  southward. 

Nest,  on  ground,  beneath  projecting  rock  or  other  object,  of  mo.«s 
or  leaves,  lined  witii  down.  Eggs,  6-12;  yellowish  or  reddish-drab; 
i.51  by  1.73. 

Migrant  and  winter  resident  throughout  the  State.  Generally  rare, 
but  occasionally,  on  the  larger  bodies  of  water,  rather  common.  Mr. 
J.  G.  Parker,  Jr.,  notes  that  it  is  an  occasion^  winter  visitor  on  Lake 
Michigan,     Mr.  Ruthven  Deane  says  they  remain  at  English  Lnke, 


HeadoralUd.bree 


Ind.,  as  long  as  there  is  open  water.  On  the  22d  of  November,  1891, 
he  found  them  abundant  there.  Over  the  southern  part  of  the  State 
they  are  found  in  winter,  as  is  the  last  species,  except  that  they 
are  much  fewer  in  number.  They  go  northward  as  the  rivers  are 
freed  from  ice  in  early  spring.  The  records  generally  show  them 
moving  in  March.  During  that  month  they  may  be  found  on  the 
streams  of  southern  and  middle  Indiana;  and  in  March  and  April 
they  frequent  the  marshes  of  the  northern  part  of  the  State.  They 
go  northward  earlier  than  the  last  mentioned  species,  or  at  least 
they  do  not  seem  to  linger  as  does  that  form.  They  are  by  far 
the  rarest  of  the  fish  ducks  with  us.  Returning  from  their  breed- 
ing places,  they  are  found  about  the  marshes  in  the  northern  part 
of  the  State,  sometimes  quite  abundantly,  but  generally  they  are 
rare.  In  October  or  November,  usually,  they  occur  in  small 
numbers,  one  or  two  to  four  or  five  together,  but  sometimes  quite 
large  flocks  are  met  with.  Mr.  Parker  informs  me  that  April  10, 
1897,  a  beautiful  male  Red-breasted  Merganser  was  killed  on  the  Kan- 
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kakee  River,  near  Kouts,  Ind.  This  he  found  hanging  on  the  side  of 
a  hunter's  cabin  on  April  15.  That  day  another  hunter  brought  to 
him  a  female,  which  he  thought  was  the  mate  of  the  one  previously 
killed. 

It  has  not  been  found  breeding  in  Indiana.  Mr.  E.  W.  Nelson 
(Birds  of  N.  E.  Illinois,  p.  144)  notes  it  as  a  rare  summer  resident, 
and  says  it  frequents  small,  reedy  lakes,  and  nests  upon  old  muskrat 
houses.  Mr.  C.  L.  Cass  informs  me  that  he  found  nests  of  this  Mer- 
ganser near  Cross  Village,  Mich,  (where  it  breeds  commonly),  in  the 
summers  of  1896  and  1897,  and  adds  that  Mr.  Ed.  Van  Winkle,  of 
Van's  Harbor,  has  also  found  this  duck  breeding.  Mr.  S.  L.  White 
reports  having  found  a  nest  on  Bound  Island,  near  Mackinac  Island. 
It  was  located  under  a  low  cedar  near  the  water's  edge,  and  contained 
nine  eggs  (Cook,  Birds  of  Michigan,  p.  38). 

Prof.  Macoun  says,  in  Manitoba,  where  this  duck  commonly  breeds, 
both  it  and  the  Hooded  Merganser  feed  largely  on  vegetable  food,  and 
are  quite  edible  (E.  E.  Thompson,  Birds  of  Manitoba,  p.  474). 

15.    Genus  LOPHODYTES  Riiohknbach. 
a^.  Speculum  white,  with  two  dark  bars.  L.  cucuUatus  (Linn.).     27 

*27.    (1 31 .)    Lophodytes  cucuUatus  (Linn.) . 

Hooded  Merganser. 

Nostrils  near  the  base  of  the  maxilla;  frontal  feathers,  reaching  be- 
yond those  on  sides  of  bill;  a  compact,  erect  semi-circular,  laterally 
compressed  crest  in  the  male.  Smaller  and  less  rounded  in  the  female. 
Male. — Black,  including  two  crescents  in  front  of  wing,  and  bar  across 
speculum;  under  parts,  center  of  crest,  speculum,  and  stripes  on  ter- 
tials,  white;  sides,  chestnut,  black-barred.  Female. — Smaller;  head 
and  neck,  brown;  chin  whitish;  back  and  sides,  dark-brown,  the 
feathers  with  paler  edges;  white  on  the  wing  less;  bill,  reddish  at  base 
below. 

Length,  17.50-19.00;  wing,  7.50-7.90;  culmen,  1.50;  tarsus,  1.25- 
1.30. 

Range. — North  America,  generally,  south  to  Mexico  and  Cuba, 
breeding  nearly  throughout  its  range. 

Nest,  in  hollow  trees  or  stumps,  made  of  leaves  or  grasses,  lined  with 
down.    Eggs,  6-18;  pearly-white;  2.15  by  1.72. 

Very  abundant  migrant,  less  common  winter  resident,  and  locally 
resident  in  some  numbers.  Throughout  the  State  the  Hooded  Mer- 
ganser may  be  found  in  winter,  the  more  numerous  the  more  open  the 
38— Geol. 
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winters,  and  always  attracted  to  the  open  water,  so  that  in  the  most 
severe  winters  they  are  most  to  be  observed  on  the  rapid  streams  of 
southern  Indiana,  where  ripples  and  rapids  are  about  the  only  places 
they  can  find  at  which  to  congregate.  Perhaps  they  are  most  nu- 
merous on  Lake  Michigan  at  this  season,  but  at  English  Lake,  Ind., 
and  other  large  lakes  they  remain  until  the  water  freezes  over.  In  the 
latter  part  of  February  in  some  years,  and  always  by  early  March,  their 
numbers  begin  to  increase,  and  the  spring  migration  has  begun.  They 
pass  northward  rapidly,  and  most  of  them  are  gone  by  the  latter  part 
of  March.  But  few  records  are  made  for  April,  except  in  breeding 
localities;  occasionally,  however,  there  are  belated  migrants  noted  as 
late  as  May.    Through  April  they  pair  and  seek  a  home. 

They  breed  in  suitable  localities  throughout  the  State.  Owing  to 
the  scarcity  of  such  localities  in  southern  Indiana  but  few  have  been 
reported  from  that  section.  Mr.  Kobert  Ridgway  found  them  more 
numerous  than  the  Wood  Duck,  and  breeding  in  hollow  trees,  in  Mon- 
teur's  Pond,  Knox  County,  in  the  spring  of  1881  (Bull.  Nutt.  Om. 
Club.,  Vol.  VII,  Jan.  1,  1882,  p.  22).  1  feel  quite  confident  that  it 
formerly  bred  in  a  swamp  in  wliich  there  was  much  timber,  on  the 
west*  fork  of  Whitewater  River,  about  four  miles  from  Brookville. 
Prof.  B.  W.  Evermann,  in  1888,  informed  me  of  its  brooding  in  Vigo 
County,  and  the  same  authority  notes  its  breeding  in  Carroll  County, 
where  he- saw  young  in  July  (The  Auk,  October,  1888,  p.  346).  Mr. 
F.  E.  Bell  informs  me  of  its  breeding  in  Wabash  County.  Mr.  C.  E. 
Aiken  says  it  breeds  commonly  on  the  Kankakee  River,  and  Mr.  J.  6. 
Parker,  Jr.,  has  recently  written  me  that  quite  a  few  breed  on  that 
river  in  the  vicinity  of  Kouts,  Ind. 

The  migrants  return  in  October  and  November,  and  linger  as  long 
as  the  waters  are  open  and  food  is  abundant.  The  first  "freeze  up** 
starts  them  southward. 


Subfamily  .\N.\TIN.K      Kiver  Dr^Ks. 

ir>.    <iRXU8  ANA?  IifHN>:us. 

a^.  Culrnen  lonj^er  than  uiiddle  tt)e  without  claw. 

/»*.  Wing  over  H,  Mpeculuin  v'u)let,  b<>rdered  witli  black.     Subgenus  Athls. 

'•'.  With  white  on   the  outer  surface  of  win>i:;  sexes  unlike;   colors  of  male 

varied  and  brilliant;  female  plainer.  A.  boschas  Linn.     28 

.r-.  No  white  on  outer   surface  of  wing,   but -linings  of    wing  white;  sexes 

alike  ;  colors  plain.  A.  obscura  (imel.     20 

/*-.  Wing  less  than  8,  speculum  green.     Subgenus  Qiiei'<jur(hila  Stephens. 

f/*.  Wing  coverts  sky-blue. 

r'.  Wing  7.  or  more.  A.  discors  Linn.     84 
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<i-.  Wing  with  dm  blue;  bill  very  narrow.     Sub^^enub  yftti'm  Kaiip. 
/'.  While  ('reKcent  on  side  of  luuly  in  front  of  wing. 

A.  carolinenBis  Gmel.     33 
a-.  Culnien  shorter  th»n  middle  toe  without  claw. 

7'.  Hill  not  shorter  than  head.     Subgenus  f%wleiw»nm  Bonaparte. 

A'.  S|)eculum  white.  A.  strepera  Linn.      30 

'r.  Hill  shorter  than  head;  crown  and  beHy  white. 

Subgenus  Marera  Stephens. 

»'.  Head  and  neck  plain  rufous.  A.  penelope  Linn.     31 

i'.  Head  and  neck  grayish;  sides  of  head   with   broad  patch  of 

green.  A.  americana  (iinel.     32 

*28.    (132.)    Anas  boschas  Linn. 

Mallard. 

Adult  Male. — Four  middle  tail  feathers  strongly  recurved;  head  and 
neck  brilliant  velvety-green;  chest,  rich  chestnut,  with  a  white  collar 
between  it  and  the  green  of  the  neck;  speculum,  rich  metallic  violet, 
bounded  anteriorly  by  a  black  bar,  this  preceded  by  a  white  one,  and 
posterioriy  by  a  black  subterminal  and  white  terminal  band.  Adult 
Female  and  Male  in  Breeding  Season. — Wings  as  in  the  above;  else- 
where variegated  with  dusky  and  ochraceous,  the  former  on  the  centers 
of  the  feathers,  and  predominating  on  the  upper  parts;  the  latter  on 
the  borders,  and  prevailing  beneath. 

Length,  about  20.00-21.50;  wing,  10.25-11.50;  culmen,  2.00-2.35; 
tarsus,  1.50-1.80. 

Range. — Northern  hemisphere;  in  North  America,  generally  dis- 
tributed; in  the  interior  breeding  from  Indiana,  Iowa,  and,  on  the 
coast,  from  Labrador,  northward.  Winters  from  Indiana,  Iowa,  and 
Delaware  southward  to  Panama  and  Cuba. 

Nest,  generally  on  ground.  Eggs,  6-12;  pale,  dull  green,  or  greenish 
white;  2.25  by  1.60. 

Abundant  migrant;  winter  resident  in  varying  numbers,  and  locally, 
particularly  in  the  northern  part  of  the  State,  resident  in  some 
numbers. 

Some  winters,  when  the  weather  is  severe  and  the  waters  are  mostlv 
frozen  over,  the  Mallard  is  scarce  in  Indiana.  Occasionally  two  or 
more  such  winters  succeed  each  other,  and  then  for  more  than 
one  winter  these  ducks  are  rare.  Often,  however,  they  remain,  and, 
upon  the  larger  streams,  may  be  found  in  some  numbers  through  the 
entire  severe  season.  Open  water  and  food  are  the  only  requirements 
to  make  them  winter  residents. 

Their  spring  movements  vary  with  conditions.  If  the  season  opens 
early,  they  begin  to  migrate  early  in  February.    On  the  contrary,  some 
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seasons,  when  the  winter  holds  late,  there  is  no  apparent  movement 
until  the  middle  of  March.  The  migrants  do  not  remain  long.  Out- 
side of  breeding  localities,  they  are  not  often  reported  after  early 
April.    A  few,  however,  seem  to  linger  well  through  the  month. 

Sometimes,  in  the  midst  of  the  migration,  the  unexpected  happens. 
A  cold  snap  comes  down  suddenly  upon  the  waters  alive  with  wild 
fowl,  and  they  are  forced  to  change  their  habits.  From  swimmers  they 
become  skaters.  Mr.  Euthven  Deane  informs  me  that  March  13, 1893, 
a  rough,  cold  day,  when  boatmen  were  compelled  to  break  ice  over  a 
mile  to  get  their  boat  through,  boat,  paddles,  and  men  were  coated 
with  ice,  and  English  Lake  marshes  were  mostly  ice  bound,  there  were 
thousands  of  ducks  and  geese  sitting  around  in  droves  on  tiie  ice.  The 
same  gentleman  has  kindly  furnished  me  with  the  following  data  from 
the  records  of  some  of  the  shooting  clubs  at  that  lake.  In  1881,  first 
Mallard  shot,  February  10;  in  1886,  first  shot,  March  14;  in  1887,  first 
shot,  March  6;  1892,  January  1.  The  last  Mallard  shot  each  of  the 
following  years  is  also  given:  1881,  December  7;  1886,  December  11; 
1886,  November  25;  1889,  December  24. 

They  pair  early.  Even  in  February  they  are  often  noticed  mated,  and 
by  the  middle  of  March  some  years,  seem  mostly  paired.  Soon  after 
pairing  they  seek  a  nesting  place.  The  nest  is  usually  placed  on  the 
ground,  or  in  the  grass,  drift,  or  accumidated  vegetation,  though  in- 
stances are  reported  where  they  have  been  found  in  hollow  trees.  Late 
in  April  the  nests  may  begin  to  be  found,  with  a  complement  of  fresh 
eggs.  Through  May  and  into  early  June  nests  of  eggs  are  to  be  seen, 
but  the  later  ones  are  well  incubated,  and  most  of  the  birds  have  yoimg 
by  June  15.  Mr.  Deane  informs  me  of  one  nest  containing  eleven  eggs 
at  English  Lake,  the  week  ending  May  4,  1890,  which  was  placed  on 
a  tussock  of  grass  in  an  open  meadow,  and  of  another  found  the  same 
week  placed  on  the  top  of  a  large  haycock.  They  were  very  numerous 
at  English  Lake,  August  8, 1897.  Evidently  had  bred  in  that  vicinity. 
(Deane.)  Mr.  H.  K.  Coale  informs  me  of  having  seen  a  brood  of 
twelve  at  Davis^  Station,  Starke  County,  June  1,  1884.  He  caught 
several  young  the  same  day,  ranging  from  one  day  to  several  days  old. 
They  have  been  reported  as  breeding  in  the  following  counties:  Lake 
County  (L.  T.  Meyer,  J.  6.  Parker,  Jr.,  C.  E.  Aiken);  Starke  (Euthven 
Deane,  Charles  Dury,  H.  K.  Coale);  Knox  (Eobert  Eidgway);  Dekalb 
(H.  W.  McBride);  Steuben  (C.  L.  Cass);  Laporte  (C.  L.  Barber); 
Wabash  (Ulrey  and  Wallace). 

After  breeding,  the  Mallards  gather  into  small  flocks,  which  unite  as 
the  numbers  increase  from  the  daily  additions  of  old  and  young  from 
the  meadows  and  swamps.    Then  they  keep  in  the  marshes  and  more 
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quiet  waterways  until  the  young  know  how  to  fly.  By  the  middle  of 
July  or  first  of  August  these  flocks  sometimes  number  200  ducks. 
About  the  middle  of  August  most  of  the  ducks  that  breed  with  us 
disappear.  Mr.  Deane  says  some  gunners  are  satisfied  that  they  move 
north,  and  then  return  with  others  of  their  species  a  month  later.  I 
myself  can  not  believe  they  go  south  so  early,  and  we  know  that  tbey 
leave  our  grounds. 

The  fall  migrations  begin  soon  after  the  middle  of  September.  By 
the  25th,  usually,  many  small  flocks  are  observed.  Frequently  good 
Mallard  shooting  may  be  had  in  September,  but  the  main  flight  is 
during  October.  Large  numbers,  however,  remain  until  severe 
weather  begins,  and  then  suddenly  leave. 

Mr.  Parker  informs  me  that  thousands  are  shot  every  year  about  the 
lakes  in  Lake  County.  Their  numbers  are  rapidly  diminishing  as 
swamps  are  drained,  marshes  reclaimed,  and  lakes  reduced  in  size. 
Cities  are  built  upon  the  shores  of  their  choicest  resting  places, 
and  the  city  people  seek  their  favorite  breeding  groimds  for  pleasure 
or  for  rest.  The  dry  summers  which  have  prevailed  during  the  paat 
six  or  eight  years  have  in  many  ways  had  an  effect  upon  both  plant  and 
animal  life.  The  effect  upon  birds  has  been  noticeable  in  many  ways. 
The  lack  of  rain  in  the  summer  and  fall  of  1891  was  very  unusual. 
Small  water  courses,  swamps,  ponds,  and  much  of  the  area  of  some  of 
our  lakes  became  dry.  Writing  under  date  of  November  9, 
1891,  Mr.  Ruthven  Deane  says,  at  English  Lake,  the  greater  part 
of  the  Lake  is  an  exposed  mud  flat.  I  have  seen  Pintails  and  Mallards 
alight  in  the  soft  mud  and  wallow  around  like  so  many  gulls. 

The  Mallard  is  the  ancestor  of  the  common  domestic  duck.  Some- 
times there  are  found  hybrids  between  the  Mallard  and  the  Pintail. 
Mr.  Deane  writes  me  of  a  fine  specimen  of  this  kind  taken  several  years 
a^o  at  English  Lake.  He  says  he  has  seen  many  of  these  hybrids,  and 
as  a  rule  the  plumage  is  quite  evenly  divided. 


29.    (183.)    Anas  obscura  Gmbl. 

Black  Duck. 
Synonym,  Dusky  Duck. 

Male, — Prevailing  color  dusky,  the  feathers  bordered  with  dull 
ochraceous;  head  and  neck,  dull  bufl!^  everywhere  streaked  with  diuky; 
no  black  at  base  of  the  bill;  speculum  usually  deep  violet^  resembling 
female  Mallard,  but  distinguished  from  it  by  the  absence  of  white  an 
wing.    Female, — Smaller;  similar. 
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Length,  about  20.00-;;^  1.50;  wing.  10/^5-11.50;  culmen,  J^.00-2.35; 
tarsus,  1.50-1.80. 

Kange. — Eastern  North  Amoriea,  west  to  Mi>^»i>sippi  Valley,  north 
to  Labrador,  breeding  southward  to  the  northern  parts  of  tlie  United 
States,  northern  Illinois  and  Iowa.    Winters  south  to  Greater  Antilles. 

Nest,  usually  on  ground.  BggSy  6-12;  butf  or  greenish  buff;  2.30 
by  1.70. 

Not  common  migrant;  occasional  winter  and  mre  summer  resident. 

This  is  an  eastern  species  which  reaches  in  Indiana,  almost  the 
western  limit  of  its  range.  It  has  been  noted  by  Mr.  J.  Q.  Parker,  Jr., 
at  Kouts,  Ind.,  December  10,  189G.  Mr.  Ruthven  Deane  reported 
it  from  English  Lake,  February  14  and  15,  1891.  The  greatest  num- 
bers are  reported  in  March,  while  migrating.  It  is  rare  in  Franklin 
County,  and  has  been  reported  in  the  following  counties:  Carroll 
(Prof.  B.  W.  Evermann);  Lake  (Meyer,  Parker,  Aiken);  Starke  (Dnry, 
Deane);  Laporte  (J.  W.  Byrkit);  Allen  (C  A.  Stockbridge);  Dekalb 
(Mrs.  J.  D.  Hine);  Putnam  (J.  F.  Clearwaters):  Decatur  (Prof.  W.  P. 
Shannon);  Koute  (J.  G.  Parker,  Jr.);  Wabash  (Ulrey  and  Wallace). 

Mr.  Parker  has  found  them  at  Kouts  on  the  Kankakee  River,  appa- 
rently paired,  April  15,  1892,  and  Mr.  Deane  noted  a  pair  in  the 
marsh  at  English  Lake  as  late  as  May  10,  1891.  They  are  usually 
paired  by  the  latter  part  of  March.  While  I  have  no  account  of  its 
breeding  in  Indiana,  I  have  no  doubt  it  will  be  found  to  do  so.  Mr. 
E.  W.  Nelson  found  one  or  two  pairs  nesting  on  the  Calumet  marshes 
(Birds  of  Northeastern  Illinois,  p.  159).  Mr.  L.  T.  Meyer  says  it  prob- 
ably breeds  in  Lake  County,  and  Mrs.  Jane  L.  Hine  reports  it  a  sum- 
mer resident  in  Dekalb  County. 


30.    (135.)    Anas  strepera  Linn. 

Gad  wall. 

Adult  Male. — Head. and  neck  pale  brownish  or  whitish,  thickly 
speckled  ^vith  black;  top  of  head  sometimes  plain  light  brown;  crop 
varied  with  crescentic  bars  of  white  and  black,  the  latter  predominat- 
ing; sides,  back,  and  scapulars  finely  undulated  with  slate  color  and 
white;  middle  wing  coverts,  chestnut;  greater  coverts,  black;  speculum, 
white;  crissum  and  upper  tail  coverts,  velvety  black. 

Adult  Male  in  Breeding  Season, — Similar  to  the  winter  male,  but 
colors  duller;  crown  dusky;  rump  and  breast  tinged  with  rusty,  and 
under  parts  more  spotted  with  dusky.  Adult  Female. — Colors  chiefly 
brownish  dusky  and  brownish  white,  in  longitudinal  streaks  on  head 
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and  neck,  and  in  irregular  transverse  spots,  and  bars  on  other  portions, 
the  dusky  predominating  above,  the  white  below. 

Length,  19.25-21.75;  wing,  10.25-11.00;  culmen,  1.60-1.75;  tarsus, 
1.75-1.80.    Female  smaller. 

Range. — Nearly  cosmopolitan.  In  North  America,  breeds  chiefly 
within  the  United  States.  Winters  from  southern  Illinois  and  Virginia 
south  to  Gulf  of  Mexico. 

Nest,  on  ground.    Eggs.  8-12,  pale  buflf ;  2.09  by  1.57. 

Rare  migrant.  There  are  but  few  records  of  its  occurrence  in  In- 
diana. Dr.  Rufus  Haymond  and  Mr.  E.  R.  Quick  note  it  from  Frank- 
lin County,  and  May  4,  1890,  Mr.  Ruthven  Deane  informed  me  that 
several  pairs  were  seen  at  English  Lake.  Mr.  J.  G.  Parker,  Jr.,  in- 
forms me  that  several  years  ago  he  collected  one  in  a  "pond  hole^*  on 
the  east  side  of  Calumet  Lake,  Cook  County,  Illinois,  in  September. 

Dr.  F.  Stein  identified  it  in  the  I^ower  Wabash  Valley.  It  sometimes 
remains  in  Illinois  in  mild  winters  (Cook,  Bird  Migration  in  Missis- 
sippi ^"alley).    The  Gadwall  breeds  throughout  its  range. 

iSubgcnuti  Markca  Stefihcns. 

31.    (1'3<> )    Anas  penelope  Linn. 

Widgeon. 
JSvnonvm,  European  WiixiEoN. 

Aihilf  Male. — Forehead  white;  posterior  half  of  middle  wing  covert 
region  white,  forming  a  large  patch  of  this  color;  abdomen  immaculate 
white;  speculum  velvety  black,  with  or  without  green;  head  and  neck 
])lain  rufous;  ground  color  .of  dorsal  region,  sides  and  flanks  whitish. 
Ad7iJf  Female. — Head  and  neck  pale  rusty,  speckled  and  barred  with 
dusky,  especially  on  crown;  upper  parts  dusky  brown,  the  feathers 
edgofl  nnd  nior«^  or  less  barred  with  pale  brown  and  whitish;  white 
].atfh  on  wing  covert^,  merely  indicated  by  white  tips  to  feathers;  spec- 
ulum grayish  brown  and  dull  rufous,  or  fulvous;  rest  of  lower  parts 
white,  the  lower  tail  coverts  barred  with  brown. 

Length,  18.00-20.00;  wing,  10.00-11.00;  culmen,  1.35-1.45;  tarsus, 
1.45-1.65. 

Kange. — Northern  part  of  the  old  world,  frequent  in  Alaska.  In 
North  America,  breeds  in  the  Aleutian  Islands,  and  occurs  frequently 
in  the  eastern  Ignited  States,  west  to  Indiana,  Illinois,  and  Wisconsin, 
and  occasionally  in  California. 

E(j(is.  5-8:  pale  buff;  2.23  by  1.53. 

Accidentiil  visitor. 
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The  European  Widgeon  has  been  taken  in  a  number  of  places  in 
North  America.  Two  records  of  its  occurrence  in  Illinois  are  given 
by  Mr.  E.  W.  Nelson,  and  the  late  Dr.  P.  R.  Hoy  reported  one  in- 
stance in  Wisconsin.  To  Mr.  Ruthven  Deane  belongs  the  credit  of 
obtaining  four  records  of  its  capture  in  Indiana.  All  were  taken  at 
English  Lake.  The  first  specmen  in  order  of  time  known  to  have  been 
taken  in  the  State  is  in  the  collection  of  Dr.  Nicholas  Rowe,  of 
"The  American  Field,"  Chicago,  111.  It  was  killed  at  English  Lake  in 
1881  or  1882.  (The  Auk,  XII,  1895,  p.  292.)  April  13,  1893,  Mr. 
Landon  Hoyt,  of  Chicago,  HI.,  took  a  specimen  on  the  Kankakee  River 
at  English  Lake,  which  is  now  in  his  possession.  It  was  in  company 
with  a  flock  of  Baldpates  {Anas  americana,)  The  Auk,  XII, 
1895,  p.  179.)  April  7, 1895,  Mr.  J.  F.  Barrell  shot  a  young  male  from 
a  flock  of  Baldpates  in  the  same  vicinity.  It  is  now  in  Mr.  Deane^s 
collection.  (The  Auk,  XII,  1895,  p.  292.)  The  fourth  specimen, 
a  fine  adult  male,  was  killed  at  English  Lake  by  Mr.  John  E.  Earle, 
of  Hinsdale,  111.,  March  23,  1896.  It  was  fiying  with  a  small  flock  of 
Baldpates  when  shot.  The  specimen  is  in  Mr.  Earle's  collection.  This 
is  the  eighth  record  for  the  interior  of  North  America.  (The  Auk, 
XIII,  1896,  p.  255.)  The  above  records  are  all  for  the  spring, 
and,  so  far  as  noted,  they  were  in  company  with  their  American  rela- 
tive, the  Baldpate. 


'''32.    (137.)    Anas  americana  Gmel. 

Baldpate. 
Svnonvin,  American  Wid(jeon. 

Adult  Male, — Forehead  white;  head  and  neck  whitish,  speckled  with 
black,  and  with  a  daric  metallic  green  space  on  the  side  of  the  occiput 
(sometimes  continued  down  the  nape);  posterior  half  of  the  middle 
wing  covert  region  white,  forming  a  large  patch  of  this  color;  abdomen 
immaculate  white;  speculum  velvety-black,  with  or  without  green; 
ground  color  of  the  dorsal  region,  sides,  and  flanks  vinaceous  or  pink- 
ish cinnamon.  Adult  Female. — Head  and  neck  dull  whitish,  streaked 
with  dusky;  crop,  sides  and  flanks  dull  vinaceous;  upper  parts  dusky 
grayish-brown,  irregularly  and  coarsely  barred  with  dull  white  or 
buflfy;  smaller  wing  coverts,  dull  dark  grayish,  tipped  and  edged  with 
white. 

Length,  18.00-22.00;  wing,  10.25-11.00;  bill,  1.30-1.50;  tarsus, 
1.45-1.65. 
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Banoe. — North  America^  from  the  Arctic  Ocean  souths  in  winter, 
to  Guatemala  and  Cuba.  Breeds  chiefly  north  of  the  United  States; 
occasionally  breeding  from  Indiana  and  Minnesota  norths  and  rarely 
as  far  south  as  Texas. 

Nesty  on  ground  in  marshes.    Eggs,  8-13;  pale  buflE;  2.06  by  1.48. 

Common  migrant,  and  rare  summer  resident  in  the  northern  part 
of  the  State. 

In  the  southern  part  of  the  State  they  pass  rapidly  through  during 
the  migrations.  Sometimes  the  advance  guard  is  seen  as  early  as  the 
latter  part  of  February,  but  generally  they  are  not  seen  until  the  early 
part  to  the  middle  of  March.  I  have  never  observed  it  at  Brookville 
later  than  March  21  (1888).  Prof.  B.  W.  Evermann  has  noted  it  in 
Vigo  County  as  late  as  March  26  (1888).  About  the  middle  of  March 
they  appear  upon  the  rivers,  lakes,  and  marshes  of  the  northern  part 
of  the  State.  Occasionally  they  are  seen  earlier.  Mr.  H.  W.  McBride 
noted  two  in  Dekalb  County,  February  26,  1890.  Mr.  Euthven  Deane 
informs  me  that  the  first  Baldpate  was  shot  at  English  Lake,  March  15, 
1886,  and  March  12,  1887.  Generally  they  are  seen  in  small  flocks  of 
four  to  a  dozen  the  latter  part  of  March  and  until  late  in  April,  when 
the  greater  number  leave  for  the  north.  Mr.  Deane  noted  a  number 
at  English  Lake  May  4,  1890,  and  saw  a  male  at  the  same  place  May 
10,  1891.  It  breeds  in  the  northern  part  of  the  State.  Mr.  H.  W. 
McBride  saw  a  female  Widgeon  with  thirteen  young  just  hatched  at 
Hogback  Lake,  Steuben  County,  in  May  1889.  When  he  pursued  her 
in  a  boat  all  the  young  ones  got  on  her  back,  and  she  swam  away 
with  them.  Mr.  Ruthven  Deane  writes  me  that  a  female  Widgeon, 
accompanied  by  thirteen  young,  was  seen  at  English  Lake  the  summer 
of  1897.  He  thinks  it  was  probably  crippled,  and  unable  to  go  farther 
north.  Most  of  them,  however,  breed  farther  northward,  and  return  in 
October,  though  quite  a  number  were  seen  at  English  Lake,  Septem- 
ber 25,  1889  (Deane).  Through  October  they  are  quite  common, 
passing  southward  at  the  end  of  the  month  or  early  in  November. 
The  Baldpate  is  a  good  table  duck,  and  is  usually  in  good  condition. 
Therefore,  it  is  esteemed  by  the  sportsman.  It  is  not  a  diver,  like  the 
Canvasback.  So  it  is  said  in  water  where  wild  celery  abounds  the 
Baldpate  awaits  its  rising  with  the  choice  root  in  its  mouth,  when  it 
rushes  forward  and  seizes  the  celery  for  itself.  Mr.  E.  E.  Thompson 
notes  its  breeding  at  Selkirk  Settlements,  Lake  Manitoba,  and  Qu* 
Appelle  (Birds  of  Manitoba,  p.  476).  In  Alaska  it  is  not  common,  but 
breeds  in  the  marshy  flats  bordering  Bering  Sea  (Nelson,  Nat.  His. 
Coll.  in  Alaska,  p.  68). 
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SuliKenui*  Nbttion  Kaup. 

33.    (Vi^)     Anas  carolinenais  Gmkl. 

Green-winged  Teal. 

Adult  Male, — Head  and  upper  neck  chestnut,  with  a  broad,  glossy 
green  band  on  each  side,  uniting  and  blackening  on  the  nape;  under 
parts  white  or  whitish,  the  fore-breast  with  circular  black  spots;  upper 
parts  and  flanks  closely  waved  with  blackish  and  white;  a  white  cres- 
cent in  front  of  the  wing;  crissum  black,  varied  with  white  or  creamy; 
speculum  rich  green,  bordered  in  front  with  buffy  tips  of  the  greater 
coverts,  behind  with  light  tips  of  secondaries;  no  blue  on  the  wing; 
bill,  black;  feet,  gray.    Female. — Differs  in  the  head  markings. 

Length,  12.50-15.00;  wing,  6.25-7.40;  bill,  1.40-1.60;  tarsus,  1.25. 

Range. — In  North  America  it  breeds  from  Michigan  and  Minnesota 
north.  Winters  from  Kansas,  Indiana  and  that  latitude  south  to  Cuba 
and  Honduras. 

Nest,  on  ground  in  grass.  /w/r/.<f,  6-12  (16-18,  Dall.);  buff  or  green- 
ish; 1.75  by  1.30. 

Common  migrant;  also,  winter  resident;  may  be  locally  a  rare  sum- 
mer resident  in  northern  part  of  the  State. 

Some  winters  the  Greon-winged  Teal  remains  on  Lake  Michigan  and 
the  larger  streams.  With  the  first  bird  wave,  usually  in  February,  they 
may  be  noted  returning  from  tiie  south.  In  1887  they  were  reported 
from  Tcrre  Haute,  January  30,  fuid  next,  February  5  (Evermann). 
From  Vincennes  in  1888,  ^^larch  5;  in  1889,  February  20.  They  pass 
northward  as  the  ice  melts,  but  sometimes  they  rcaeli  the  northern 
part  of  the  State  while  the  streams  and  lakes  are  still  locked  in  ice. 
Mr.  Euthven  T)oane  informs  me  the  first  were  shot  at  English  Lake 
March  18,  1886.  Six  were  shot  there  March  17,  188J).  A  small  flock 
seen  February  27  and  28,  1802.  Noted  March  11,  1894.  They  do  not 
linger  long  in  the  southern  part  of  the  State,  and  most  of  them  must 
have  left  our  northern  marshes  before  April  1.  I  have  taken  it  at 
Brookville  April  3  (1883).  It  has  been  taken  in  Carroll  County  April 
8  (1885,  Evermann),  and  at  Kouts  April  12,  1895  (Parker). 

It  is  not  known  to  breed  in  the  State.  It  formerly  did  to  a  limited 
extent  in  Illinois  (Nelson's  Birds  N.  E.  111.,  p.  1 10),  and  is  reported 
as  breeding  at  St.  Clair  Flats  and  St.  Joseph,  Mich.  (Cook,  Birds  of 
Mich.,  p.  39).  Although  Kennicott  found  it  to  be  very  rare 
on  the  Yukon,  its  breeding  range  extends  far  north.  Turner 
found  it  common  in  Ala^ska  and  aniontr  the  Aleutian  l.<land.s,  where 
it  is  resiident  (Contr.  to  Nat.  Hist,  of  Alaska,  p.  132).     Breeds  com- 
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monly  in  the  vicinity  of  Hudson's  Bay  and  in  Greenland.  It  nests 
on  the  ground,  often  at  some  distance  from  the  water.  Toward  the 
latter  part  of  September  they  begin  to  return  from  the  north.  They 
were  abundant  on  the  marshes  at  English  Lake  September  25,  1889. 
Mr.  C.  L.  Cass  noted  them  at  Hillsdale,  Mich.,  September  19,  1894. 
They  are  usually  much  less  numerous  in  fall  than  they  are  in  spring. 
The  fall  of  1892  they  were  unusually  abundant.  They  remain  among 
the  marshes  and  lakes  until  November,  and  often  until  the  water  is 
closed  bv  ice.  Thev  are  often  seen  when  all  other  marsh  ducks  have 
left. 

In  winter  it  is  common  in  the  lower  Mississippi  Valley,  and  in  the 
Gulf  States.  In  the  winter  of  1879-80,  I  found  it  to  be  very  abundant 
on  the  lakes  of  the  Valley  of  Mexico. 


Suhgenus  Ql'KKw'KDi  \.k  .Stei»hen««. 

34.    (140).    Anas  discors  Linn. 

Blue-wing  Teal. 


* 


Adult  Male. — Head  and  neck  blackish;  darkest  on  the  crown,  usu- 
ally with  purplisli  iridescence;  a  white  crescent  in  front  of  the  eye; 
under  parts  thickly  dark  spotted;  wing  coverts  sky  blue,  the  greater 
white  tipped;  speculum  green,  white  tipped;  axillars  and  most  under 
wing  coverts  white;  scapulars  striped  with  tawny  and  blue,  or  dark 
green;  fore-l)a<^k  barred;  rump  and  tail  dark,  plain;  crissum  black;  bill 
black;  feet,  dusky  yellow.  Adult  Female. — With  head  and  neck  alto- 
gether different;  under  parts  much  ]f)aler  and  obscurely  spotted,  but 
known  by  the  wing  marks. 

length,  U.oO-lG.OO;  wing,  7.00-7.50;  bill,  1.40-1.65;  tarsus,  1.20- 
1.30 

Range. — Xorth  America  chiefly,  east  of  the  Rocky  Mountains.  It 
breeds  in  southern  Indiana,  Illinois,  and  Ohio.  Winters  in  southern 
Illinois  and  Virginia,  southward  to  Ecuador. 

Nesf,  on  ground  in  grass.  Eggs.  6-14;  white  or  buffy;  size,  variable, 
average,  1.90  by  1.30. 

Common  niierant,  and  locally  summer  resident.  In  many  respects 
the  habits  of  this  duck  are  directly  the  opposite  of  the  last  mentioned 
species.  It  is  most  abundant  in  spring;  this  one  is  not  common 
at  that  season.  It  arrives  in  spring  exceedingly  early;  this  one 
very  late.  In  fall  it  remains  late;  this  species  arrives  early,  and 
the  bulk  does  not  remain.  It  breeds  far  northward,  and  rarely 
within  the  Fnited  States.     This  species  does  not  go  so  far  north- 
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ward  to  breeds  and  it  nests  in  some  numbers  as  far  southward 
as  northern  Indiana.  Both  it  and  the  Green-wing  Teal 
often  nest  at  quite  a  distance  from  the  water.  The  nest  of  both 
Teals  is  made  upon  the  groimd  of  grass  and  reeds^  lined  with  down 
and  feathers.  It  is  said  that  the  female  covers  the  eggs  with  down 
when  she  leaves  the  nest. 

Usually  the  Blue- wing  Teal  is  not  seen  in  spring  until  after  the  first 
of  April.  Bidgway  notes  it  as  being  found  in  Illinois  all  the  year. 
Prof.  Cooke  says  it  winters  in  southern  Illinois.  The  earliest  date 
at  which  I  have  seen  it  at  Brookville  is  April  9  (1887).  Occasionally, 
however,  they  appear  earlier.  The  spring  of  1892  seems  to  have  been 
such  a  season.  Some  were  shot  on  English  Lake  March  24  (Deane). 
Mr.  Jerome  Trombley  reported  two  that  year  at  Petersburg,  Mich., 
March  20.  Several  others  were  noted  in  southern  Michigan  within  the 
succeeding  ten  days.    This  date  is  earlier  than  any  I  have  in  Indiana. 

Through  the  latter  part  of  April  they  may  be  seen  in  suitable  places 
in  some  numbers.  Then  they  go  north,  where  most  of  them  breed. 
I  have  seen  them  at  Brookville  May  1  (1884). 

Mr.  Deane  says  they  were  abundant  on  English  Lake  May  4,  1890, 
and  Prof.  Evermann  notes  them  as  common  on  Lake  Maxinkuckee 
May  11, 1885  (B.  N.  0.  C,  Oct.,  1888,  p.  346).  After  May  1  they  may 
usually  be  noted  in  pairs,  and  toward  the  latter  part  of  the  month,  and 
in  June,  nests  with  eggs  may  be  found.  A  good  many  of  these  ducks 
remain  through  the  summer  on  the  Kankakee  River,  and  I  have  no 
doubt  that  it  breeds  there  much  more  commonly  than  we  know,  yet 
the  numbers  are  growing  less  and  less  each  year.  In  1890,  Mr.  Deane 
tells  me,  a  good  many  remained  at  English  Lake  and  bred.  Several 
nests  were  found.  They  were  quite  numerous  at  the  same  place  August 
8,1897.  Evidently  they  were  birds  bred  in  that  vicinity  (Deane).  Mr.  J. 
G.Parker,  Jr.,  says  a  few  pairs  breed  every  year  at  Kouts,  Porter  County, 
and  Liverpool,  Lake  County.  It  is  reported  as  breeding  in  Lake 
County  by  Mr.  C.  E.  Aiken.  Mr.  Robert  Ridgway  informs  me  of  its 
breeding  in  Knox  County  and  Gibson  County.  Mr.  E.  W.  Nelson  notes 
a  nest  of  this  species,  found  in  Cook  County,  111.,  containing  fourteen 
eggs  (Birds  of  N.  E.  111.,  p.  140).  In  July  they  begin  to  collect  into 
flocks  of  twenty  to  thirty  individuals.  During  the  early  part  of  Sep- 
tember they  begin  to  return  from  the  north.  The  numbers  increase 
as  the  month  wears  away,  until  they  become  very  numerous.  They 
then  afford  good  shooting,  as  many  as  75  to  100  being  killed  by  a 
party  in  a  day.  Late  in  September  and  early  in  October  they  leave 
the  region  of  the  Kankakee  for  the  south.  In  1886  the  last  of  this 
species  was  killed  at  English  Lake,  on  October  20.    We  expect  them 
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in  the  Whitewater  Valley  about  the  first  to  the  middle  of  the  latter 
months  when  they  may  be  seen  in  flocks  of  20  to  40.  I  have  never 
observed  them  in  Franklin  County  earlier  than  October  4^  1884.  They 
fly  with  the  flock  bimehed  close  together^  and  the  rapidity  of  their 
flight  and  their  rapid  manoeuvers,  when  the  whole  flock  turns  or 
whirls,  as  one  bird,  reminds  me  of  the  Wild  Pigeon.  When  they  alight 
they  sit  or  swim  very  close  to  each  other.  For  this  reason  the  shooter, 
when  they  are  very  numerous,  is  enabled  to  make  large  bags  of  game. 
They  are  usually  at  that  season  in  fine  condition,  and  make  excellent 
eating. 

16.    Gemus  spatula  Boir. 
a^.  Speculum  green,  bordered  by  black  and  white.  S.  clypeata  Linn.     86 

*35.    (142.)    Spatula  clypeata  Linn. 

Shoveller. 

Synonym,  Spoonbill. 

Adult  Male. — Bill  much  longer  than  head  or  foot^  widening  rapidly 
to  the  end^  where  it  is  twice  as  wide  as  at  the  base^  with  very  numerous 
and  prominent  laminae;  head  and  neck  green;  fore-breast  white;  belly 
purplish-chestnut;  wing  coverts  blue;  speculum  green,  bordered  with 
black  and  white;  some  scapulars  blue,  others  green,  all  white  striped; 
bill  blackish;  feet  red.    Adult  Female, — Known  by  bill  and  wings. 

Length,  17.00-21.00;  wing,  9.00-10.00;  bill,  2.60-2.90;  width  of  bill 
at  end,  1.10-1.20;  at  base,  .60;  tarsus,  1.40-1.50. 

Kange. — Northern  hemisphere.  In  North  America,  breeding  from 
Alaska  to  Texas;  not  abundant  on  the  Atlantic  coast  north  of  the 
Carolinas.  Winters  from  southern  Illinois  to  Guatemala  and  West 
Indies. 

Nest,  on  ground.    Eggs.  6-10;  greenish-gray,  2.12  by  1.48. 

Migrant;  not  uncommon;  rare  summer  resident;  possibly  winter 
resident;  some  winters  southward. 

Prof.  W.  W.  Cooke  says  this  duck  winters  from  southern  Illinois 
southward.  It  may  be  found  at  that  season,  mild  winters,  in  southern 
Indiana. 

In  1887,  Prof.  B.  W.  Evermann  found  a  single  specimen  at  Terre 
Haute,  February  26.  That  is  the  earliest  record  reported  from  the 
State.  Usually  they  appear  upon  the  Ohio  and  the  rivers  of  southern 
Indiana  by  the  first  week  in  March.  Decatur  County,  March  3,  1888 
(E.  L.  Guthrie).    About  the  middle  of  March  they  may  be  looked  for 
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in  the  northern  part  of  the  State.  The  first  shot  at  English  Lake  in 
1886  was  March  16.  March  17, 1889,  a  numher  were  seen.  They  were 
unusually  fat  for  spring  birds  (Deane).  Five  or  sis  were  seen  at 
Petersburg,  Mich.,  llarch  I'i,  1893,  and  it  wa^  again  noted  March  14 
(Jerome  Trombley).  'iliey  begin  to  pair  about  the  25th  of  March. 
The  flocks  dissolve,  and  the  number  of  pairs  increase  throughout  the 


early  part  nf  April.  .At  thut  time  they  [lass  uii  tn  ilio  iKJiiliwurd  in 
some  number?.  Some  rt'inain  until  late  April  nnd  mfti  I'iirly  .May  be- 
fore leaving,  and  others  remain  to  breed.  Mr.  l)eiiin>  !?iiys.  in  18811, 
Shovellers  remained  at  English  Lake  until  the  fir^it  week  in  June. 

They  have  been  rqiortcd  an  breeding  in  Lake  Cminry  {V.  E.  Aiken), 
and  Starke  County  (Ruthven  Doane).  Mr.  Deane  tells  me  that  May  4, 
1890,  Pearl  Taylor  I'ouncl  a  nest  of  Ibis  duck  at  Kriirli^b  I,ake  in  a 
chimp  of  willows,  low  dow  n  near  the  edge  of  a.  meadow.  Tlie  nest  con- 
tained nine  fresh  eggs,  which  are  now  in  Mr.  Deane's  collection. 

They  have  several  times  been  reported  late  in  May  :iiid  through 
June.  Therefore,  it  is  rea.sonDbJo  to  expert  thtit  it  will  l)c  found 
breeding  more  commonly  rban  we  suppose.    Three  iir  f'nir  were  seen 
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by  Prof.  W.  S.  Blatchley  near  Hanrodaburg,  May  8,  1896,  an 
unusually  late  date  for  southern  Indiana.  The  opening  of  the 
shooting  season,  September  1,  1889,  several  Shovellers  were  killed  at 
Water  Valley.  They  came  to  the  decoys,  and  their  weight  attracted 
so  much  attention  that  several  were  weighed  and  found  as  heavy  as  two 
pounds  each.  Those  who  have  handled  spoonbills  in  the  spring  will 
appreciate  the  weight  given, as  they  are  then  usually  merely  a  bunch  of 
feathers.  They  return  from  the  north  through  September  and,  more 
numerously,  in  October.  In  the  latter  month  most  of  them  pass  on 
southward.    Rarely  may  one  remain  till  the  middle  of  November. 

17.     Gksis  DAFILA  Stkphkks. 
a^.  Speculuiii  violet,  with  black,  white,  and  huffy.  D.  acuta  Linn.     36 

36.     (148.)    Daflla  acuta  Linn. 

Pintail. 
S^nonvni,  SpRn;rAiL. 

Adult  Male. — Tail  cuneate,  when  fully  developed  the  central  feath- 
ers projecting  and  nearly  equaling  the  wing;  bill,  black  and  blue;  feet, 
grayish-blue;  head  and  upper  neck,  dark  brown,  with  green  and  pur- 
ple gloss;  sides  of  neck,  with  a  long  white  stripe;  lower  neck  and 
under  parts,  white;  dorsal  line  of  neck,  black,  passing  into  the 
gray  of  the  back,  which  like  the  sides,  is  venniculated  with  black; 
speculum,  greenish-purple  anteriorly  bordered  l)v  bufY  ti})S  of  the 
greater  coverts,  elsewhere  by  black  and  white;  tertials  and  scapulars, 
black  and  silverv.  Adult  Female. — Tail  much  shorter  and  not  so  nar- 
row:  the  whole  head  and  neck  speckled  or  finely  streaked  with  dark 
brown  and  grayish  or  yell  owlish -brown;  below,  dusky  freckled; 
above,  blackish;  all  the  feathers  pale-edged;  only  a  trace  of  the  specu- 
lum ]>etween  ihr  white  or  whitish  tips  of  the  greater  coverts  and  sec- 
ondaries. 

Length,  about  •jr>.00-3().00;  wing,  10.25-11.20;  middle  tail  feathers, 
7.25-9.50:  hill,  1.85-2.15;  tarsus,  1.55-1.85.     Female  smaller. 

RAN'rjE. — XorthtM'n  Hemisphere.  In  Xorth  America  it  breeds  from 
north  Illinois  and  Wisconsin  northward  to  Arctic  regions,  but  mostly 
far  north.    Winters  from  soutliern  Illinois  south  to  Cuba  and  Panama. 

Xpst,  on  the  irround  or  in  tuft  of  grass.  Er/f/Sj  6-12;  buff  or  grayish- 
green:  2.21  by  1.47. 

Abundant  migrant  in  spring:  not  common  migrant  in  fall.  Per- 
haps occasionally  winters.  The  winter  of  1884-5  a  few  ducks  of  this 
species  spent  most  of  that  season  at  Shawneetown,  111.    This  is  but  a 
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short  distance  below  the  mouth  of  the  Wabash  River.  The  only  report 
of  their  wintering  farther  north  than  Shawneetown  was  from  Mr.  W. 
B.  EuU,  Milwaukee,  Wis.  Mr.  HuU  says:  'Tor  about  a  week  the 
whole  bay  was  frozen  over  with  ice  from  two  to  fourteen  inches  thick. 
I>nriiig  this  time  the  pot-himter  butchered  numbers  of  Pintail  Ducks. 
The  ducks  were  half  starred,  and  would  allow  a  man  to  approach 
within  20  feet  of  them.  Icemen  were  cutting  Ice  close  to  the  shore, 
and  ducks  came  right  among  them  to  get  to  the  open  water.  A  friend 
who  was  on  the  ship  Oneida  during  her  25  days  in  the  ice,-  said  that 
the  ducks  (Pintails  mostly,  but  a  few  "northern"  ducks  he  did  not  rec- 
ognize) were  "frozen  in."  When  walkiug  on  the  ice  near  the  boat,  he 


saw  hundreds  of  ducks  in  a  solid  casing  of  ice.  In  the  winter  of 
1873-74  they  were  killed  in  the  same  way.  (Cooke,  Bird  Migration  in 
Mississippi  Valley,  pp.  68,  69.) 

These  are,  with  the  Mallards  and  Ring-necks,  the  earliest  river 
ducks  to  move  northward.  They  begin  to  migrale  the  first  open 
weather.  This  may  occur  any  time  from  the  middle  of  February  to 
the  middle  of  March.  The  following  dates  will  give  the  records  of  the 
first  reports  for  the  State  for  the  years  mentioned; 

Mar.  13.— Brooltville. 

Feb.  2fi.  — Bliiomingloii  ( K  verm  aim  i. 
J  Feb,   16.— Frunkforl  (fJherel. 
I  Feb    20.— Viiiuenneti  (Italmer).     Diirkf  l>y  tlKiiisniKU     rirst  bird  wnve. 

Fell.   14.— EnKlUhl^ke{I)eRiie). 
/  Feb.     8.  --Liver|K.ol  (Fnrker). 
iFeb.  27.     Engliiili  Lake([>eane). 

Mar.  11.— Englhh  Uke  iDeane). 

Mar.  V>. — Liverpool  (Parkeri. 
(  Feb.  8.  Liverpoul  (Parker i. 
I  Mar.    4.     Rr<K.kvil1e. 
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In  the  spring  they  are  very  numerous  in  March  for  a  few  days, 
or  possibly  for  two  or  three  weeks,  depending  upon  the  weather.  Then 
they  pass  north.  When  they  are  present  in  any  numbers  in  the  spring 
they  are  found  by  thousands.  I  have  a  few  records  of  March  20-25, 
when  they  were  abundant.  The  latest  records  when  they  were  found 
in  numbers  is  from  English  Lake,  March  26,  1892.  Seldom  are  indi- 
viduals noted  after  that.  May  4,  1890,  Mr.  Euthven  Deane  noted  sev- 
eral Pintails,  mostly  in  pairs,  at  English  Lake.  May  10,  1891,  he 
caught  a  crippled  male,  whose  broken  wing  had  healed,  at  the  same 
place.  In  1889  they  remained  until  the  first  week  in  May.  These  are 
unusually  late  dates  for  this  species. 

They  begin  to  return  in  September.  In  1889  Mr.  Deane  reported 
quite  a  number  at  English  Lake,  September  21.  Their  numbers  in 
fall  are  but  a  small  fraction  of  those  which  go  north  in  the  spring. 
Mr.  J.  G.  Parker,  Jr.,  gives  as  the  result  of  his  observations  for  a 
number  of  years,  that  there  is  not  one  Pintail  in  the  fall  where  there 
are  ten  in  the  spring.  They  remain,  however,  until  the  ice  covers  the 
water  and  drives  them  further  south.  November  22,  1891,  Mr.  Deane 
reported  most  ducks  had  left  English  Lake,  but  a  few  Pintails  still 
remained.  The  year  1891  was  one  of  several  very  dry  years.  In 
the  fall  the  marshes  were  dry  and  the  bulk  of  English  Lake 
an  exposed  mud  bank.  The  ducks,  among  which  the  Pin-tails  were 
conspicuous,  seemed  greatly  to  enjoy  taking  a  mud  bath  in  the  oozy 
mud. 

They  have  been  reported  nesting  in  Illinois  and  Wisconsin  and 
northward  through  Manitoba  and  the  Northwest  Territory.  Accord- 
ing to  Mr.  Robert  Kennicott,  the  breeding  range  of  the  Pintail  extends 
into  the  Arctic  regions,  farther  than  any  of  the  fresh-water  ducks, 
comparatively  few  breeding  south  of  Great  Slave  Lake.  Both  Mr. 
E.  W.  Nelson  and  Mr.  L.  M.  Turner,  report  it  very  abundant  along 
the  Yukon  and  the  Alaskan  coast.  It  is  one  of  the  first  water  fowl 
to  begin  nesting.  *  The  nest  is  made  upon  the  dry  ground  or  in  a  tuft 
of  grass.  Mr.  Nelson  notes  that  in  summer  the  Pintail  has  a  low, 
mellow  whistle,  which  is  used  to  call  its  mate,  in  addition  to  a  loud 
"quack,^'  much  like,  but  le"?s  sonorous,  than  that  of  the  Mallard.  (Nat. 
Hist.  Coll.  in  Alaska,  p.  70.) 
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a'.  Sp^iilumgTMn.  A.  aponaa  (Linn.)-    87 

*9IT.    (144).    Aix  sponsa  (Lihx.). 

Wood  Duck. 

BrauDjnu,  Trbk  Dl'ck.  Ki'm»ei[  L)1'<k. 

AdvJt  Male. — Head  crested,  metnllJc  green  and  purple;  tine  above 

and  behind  tbe  eye,  white;  above,  copper;  black,  with  a  gloss  of  green 

and  purple;  beneath,  white;  upper  part  of  the  breast,  chestnut;  adee, 

buffy,  very  finely  variegated  with  black;  the  shoulder  bordered  also 


with  black;  covert  and  quills.  Mith  more  or  fewer  tips  and  shades  of 
white  and  purple.  AduU  Fnnak. — Chestnut  of  the  neck  detached  and 
dull;  sides,  not  striped:  head  and  nci-k.  dull:  bill.  ri'ddisU:  edge!^  dusky; 
legs  and  feet,  yellowish  inside. 

Length,  about  19.00-30.6U:  win,2.  !).()! m.-^o;  liilL  1.40. 

Han(;b. — Temperate  .Vorth  .\nierica,  lireetling  thmuirhout  it*  range. 
Cuba.  Accidental  in  Europe.  Winter^  from  southern  Indiaua  and 
Illinois  southward. 

Next,  of  frrasK  and  leave?  in  a  hi>l<'  in  trci'.  E-i'i".  n-I  I:  ])iile  butf;' 
2.00  by  1.50, 

Wignmt  and  iummor  resident  in  snnii'  nuinUiT-.  Snme  winters  it 
may  be  found  in  southern  pnrt  of  ihc  St;ili'.  Hnv'ds  in  suitable 
localities  throughout  the  State.  Tt  U  known  nh^  -m^  'I'voc  Duck 
and  Summer  Duck.     They  licKiii  their  northward  journey  with  the 
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first  bird  wave  in  the  spring.  In  1888  Prof.  B.  W.  Evennann  re- 
ported a  female,  from  Terre  Hante,  February  29.  In  1890  Mr.  S. 
A.  Warner  noted  two,  the  first  of  the  season,  at  St.  Clair  Flats, 
Mich.,  March  11,  and  in  1897  Mr.  Jerome  Trombley  noted  two  at 
Petersburg,  Mich.,  March  3.  It  is  not  often,  however,  that  the  move- 
ment is  so  early. 

Usually  they  are  observed  going  north  after  March  15  in  this  State^ 
and  correspondingly  later,  northward. 

Mr.  John  S.  Elliott  informs  me  it  is  a  permanent  resident  in  Posey 
County,  in  the  extreme  southern  part  of  the  State. 

Often  they  are  paired  when  migrating,  and  through  April  most  of 
them  are  mated,  and  begin  looking  for  nesting  sites.  The  nests  are 
generally  placed  in  a  cavity  or  hollow  tree  near  water.  The  earliest 
young  are  ready  to  leave  the  nest  the  latter  part  of  May.  May  25  is 
the  earliest  I  have  ever  known  them  to  be  out. 

Under  date  of  July  29,  1889,  Mr.  Ruthven  Deane  writes  the  follow- 
ing concerning  the  Wood  Duck  at  English  Lake:  "I  saw  perhaps 
seventy-five  AVood  Ducks  during  the  day — some  single  ones,  many 
pairs  and  some  flocks  of  ten  to  fifteen.  During  the  hot  days  they  like 
to  stay  in  shady  nooks,  under  l)rush  piles  on  the  edge  of  the  river. 
Yet  many  content  themselves  by  basking  in  the  sun,  sitting  on  some 
dead  lo<r  on  tho  river,  and  in  most  cases,  just  at  a  bend,  where  they 
can  kec])  an  eye  open  for  intruders  who  may  be  coming  up  or  down. 
The  young  are  now  well  grown,  and  while  many  do  not  get  off  the 
water  with  the  agility  of  adults,  yet  they  are  strong  on  the  wing  when 
they  get  a  little  headway.''  ^fr.  Deane  informs  me  they  were  un- 
usually ninnerous  fc^r  the  time  of  year  at  English  Lake  August  8,  1897. 

I  am  informed  that  they  are  reported  to  have  been  found  breeding 
in  trees,  on  the  scrub  oak  ridees,  as  much  as  a  mile  and  a  half  or 
two  miles  back  from  the  Kankakee  River  and  away  from  all  bodies  of 
water.  The  young,  soon  after  being  hatched,  are  said  to  be  carried  to 
the  river  by  the  parent  birds.  Audubon  and  Wilson  both  speak  of  the 
parents  carrying  the  young  to  water,  but  I  do  not  know  that  anyone 
heretofore  has  rej)orted  an  instance  of  their  breeding  at  such  a  distance 
from  water,  requiring  such  a  journey  to  convey  the  young  to  it. 

As  the  broods  hatch  they  are  led  to  the  more  retired  waters  and 
taught  all  that  is  necessary  to  know  about  feeding,  diving  and  fiying, 
together  with  all  the  necessary  finer  accomplishments.  When  they 
are  deemed  ready  to  care  for  themselves,  they  all  come  out  upon  the 
more  open  stream.  In  some  favored  localities,  quite  a  num- 
ber could  formerly  be  seen  by  September  1.  They  afford  the 
principal  early  duck  shooting.    They  have  been  noted  in  recent  years 
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as  summer  residents  and  breeding  in  the  following  counties:  Posey, 
Knox,  Gibson,  Vigo,  Monroe,  Carroll,  Wabash,  Tippecanoe,  Starke, 
Newton,  Lake,  Laporte,  Dekalb,  Steuben,  and  Lagrange.  In  none  of 
them  are  they  found  in  such  numbers  as  they  were  fifteen  or  twenty 
years  ago,  and  in  some  of  them  in  which  they  were  the  most  common 
duck,  they  are  not  now  seen  in  summer.  I  do  not  know  that  a  Wood 
Duck  has  bred  in  Franklin  County  in  fifteen  years.  Before  that  time 
there  were  places  where  they  were  known  to  rear  their  young  each 
season.  Mr.  C.  E.  Aiken  says  it  was  formerly  one  of  the  most  abimdant 
summer  residents,  but  now  only  seen  occasionally.  During  several 
trips  to  Water  Valley  (on  the  Kankakee  River),  in  1886,  '87  and  '88, 
in  April  and  May,  he  saw  only  two  or  three  pairs.  Mr.  J.  G.  Parker, 
Jr.,  says  they  breed  in  the  woods  bordering  our  rivers  and  lakes.  Until 
late  years  the  Kankakee  River  region  afTorded  excellent  Wood  Duck 
shooting.  The  Burr  Oak  bottoms  along  that  river  have  been  favorite 
nesting  places.  In  1888  B.  W.  Evermann,  writing  of  the  ducks  of 
Carroll  County,  says:  "Formerly  a  common  summer  resident,  but  now 
one  of  the  rarest  ducks  of  this  region."  (The  Auk,  October,  1888, 
p.  346.) 

The  common  note  of  the  drake  is  peet-peet,  but  the  alarm  note  is  not 
unlike  the  first  attempts  of  a  young  cock  to  crow.  It  may  be  expressed 
by  the  syllables  "oe-eek" 

19.     Gknus  CAIRINA  Flkmini;. 

38.    (— )    Cairina  moschata  (Linn.). 

Muscovy  Duck. 

Adult  Male. — Head,  neck  and  lower  parts  uniform  glossy  brownish- 
black;  upper  parts  brilliant  metallic  blackish-green,  glossed  with  pur- 
ple anteriorly  and  on  rump;  wing  coverts  and  above  and  below  entirely 
pure  white;  caruncles  along  sides  of  forehead,  etc.,  bright  pinkish-red 
or  rose  red  in  life;  bill  varied  with  blackish  and  pinkish  white  or  light 
rose-color.  Adult  Female. — Entirely  brownish-black,  excej)t  some  of  the 
upper  greater  wing  coverts,  which  are  white;  upper  parts  glossed  with 
metallic  green  and  purple. 

Length  of  male,  nearly  36.00;  wing,  about  16.00;  tail,  9.00;  tarsus, 
2.00  or  more.    Female  smaller. 

Kange. — Tropical  America,  from  Paraguay  and  southern  Brazil  to 
Mexico  and  Louisiana. 

A  specimen  of  this  beautiful  duck  was  shot  near  the  mouth  of  Big 
Miami  River,  in  Indiana,  in  January,  1890,  and  is  now  in  the  posses- 
sion of  Mr.  J.  M.  Bauer,  of  Lawrenceburg,  Ind.    Mr.  Robert  Ridgway 
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thinks  this  may  be  an  escaped  hybrid  between  a  Muscovy  and  a  tame 
duck.  Such  hybrids  are  known,  and  it  is  not  definitely  known  that 
any  authentic  examples  of  this  tropical  duck  have  been  taken  in  the 
United  States,  though  it  is  known  to  occur  in  Mexico. 

Subfamily  FUUGULINiK. 

20.    Grkus  ATTHYA  Boil. 

a^  Culmen  longer  than  inner  toe  with  claw;  bill  not  wider  toward  end  than  at 
base ;  male  with  head  and  neck  reddish. 
6^  Bill  much  shorter  than  middle  toe  without  claw  ;  nail  decidedly  hooked. 

Subgenus  Aythya, 
rK  Bill  2.00  or  under,  its  color  dull  blue,  with  blackish  band  at  end  ;  head 
and  upper  neck  rich  rufous  in  male.  A.  americana  (Eyt.).    89 

b^.  Bill  as  long  as  middle  toe  without  claw,  flattened  at  tip;  the  nail  very 
slightly  hooked.     Subgenus  Aristonetta  Baird. 

d^.  Bill  over  2.00,  blackish  in  color,  no  band  at  end  ;  head  and  neck  red- 
dish brown  ;  top  of  head  blackish  in  male.  A.  valliflneria   (Wils.).    40 
a^.  Culmen  as  long  as  outer  toe  with  claw ;    bill  wider  toward  end  than  at  base; 
male  with  head  and  neck  black.     Subgenus  Fuht^iUa  Stephens. 
e^.  Speculum  white,  tipped  with  black. 
/'.  Flanks  white,  unspotted. 

17 ^  Length  18.00  or  over.  A.  marila  nearctica  (Stejn.).    41 

f'.  Flanks  white,  zigzagged  with  blackish. 

A'.  Length  under  17.00.  A.  afflnis  (Eyt.).     42 

C-.  Speculum  bluish-gray. 

t'.  Wing  8.00  or  under.  A.  collaris  (Donov.).     48 

39.    (14t>.)    Aythya  americana  (Eyt.). 

Bedhead. 

Adult  Male. — Head  and  upper  half  of  neck  rich  chestnut  red, 
glossed  with  reddish-purple;  lower  neck,  chest,  upper  back,  rump  and 
tail  coverts  (above  and  below)  black;  back,  scapulars,  sides,  and  flanks 
waved  or  vermiculated  with  white  and  black  in  nearly  equal  propor- 
tion; belly  immaculate  white.  Adult  Female. — Head  and  neck  gray- 
ish-brown; darker  above;  the  fore  part  of  the  former  light;  almost 
white  on  chin  and  upper  throat;  back,  scapulars,  chest,  sides  and  flanks 
dull  grayish-brown,  the  feathers  tipped  with  paler  or  fulvous. 

Length,  17.00-21.00;  wing,  8.50-9.26;  bill,  2.05-2.25;  greatest  width 
of  bill,  .75-.85. 

Eange. — North  America,  breeding  from  California,  southern  Mich- 
igan and  Maine  northward  to  Fur  Countries.  Winters  from  Virginia 
to  Cuba  and  Central  America. 

Nest,  on  ground,  often  on  drift  like  a  Coof  s.  Eggs,  7-14;  creamy 
white;  2.42  by  1.73. 


614  Report  of  State  Geologist. 

Common  migrant  in  suitable  localities.  It  may  occasionally  remain 
through  the  summer  and  breed.  A  male  was  taken  June  28,  1879, 
near  Sandusky,  0.  (Langdon,  Summer  Birds  of  N.  0.,  Marsh,  p.  228.) 
Mr.  W.  H.  Collins  found  it  breeding  at  St.  Clair  Flats,  Mich.  (Bull 
Xutt.  Orn.  Club,  1880,  pp.  61,  62.) 

The  Red-head  spends  the  winter  south  of  us,  being  very  common 
along  the  gulf  coast.  They  vary  in  the  time  of  their  northward  migra- 
tion with  the  weather.  Usually  it  does  not  appear  in  Indiana  until 
some  time  in  March,  but  Mr.  Stephen  A.  Wamie  reported  six  seen  ftt 
St.  Clair  Flats,  Mich.,  February  13,  1890.  No  more  were  observed 
until  March  8.  Mr.  Warnie  reports  a  few  breeding  then.  In  1886  the 
first  was  killed  at  English  Lake,  Ind.,  March  17;  1887  the  first  was 
killed,  March  4.  A  few  were  seen  March  6,  1892.  (Deane.)  In  1888 
Prof.  B.  W.  Evermann  reported  the  first  noted  in  the  State  at  Terre 
Haute,  March  9. 
•  Some  years  many  of  them  pass  north  early  in  April;  other  years  they 
remain  well  through  the  month.  At  English  Lake,  May  3,  1891,  a 
number  were  seen.  But  on  the  10th  a  single  one  was  noted  with  Scaup 
DiU'ks.     (Deane.) 

The  Kodhead  breeds  from  tlio  northern  United  States  northward 
through  Manitoba,  Assiniboia,  Alberta,  and  the  Northwest  Territory, 
but  apparently  doe>  not  reach  the  Arctic  Ocean. 

The  following  account  of  a  nest  obtained  by  Mr.  Collins,  above  re- 
ferred to,  is  of  interest:  "The  past  season  I  had  the  good  fortune  to 
find  two  nests  of  the  Ivedhead  Duck  (Ayihya  americaua),  containing 
respectively,  seven  and  eight  eggs.  The  first  was  placed  on  some 
drifted  rushes  on  a  sunken  log,  and  was  composed  of  flags  and  rushes, 
evidently  taken  from  the  pile  of  drift  upon  the  log,  as  they  were  short 
pieces,  so  short,  in  fact,  that  the  nest,  when  lifted  with  the  hands, 
fell  in  pieces.  The  nest  was  about  four  inches  deep  and  lined  with 
down  from  the  female.  This  nest  contained  seven  fresh  eggs  of  a 
creamy  color,  and  varied  in  measurements  from  2.30  by  1.75  to  2.22  by 
1.66  inclies,  and  were  of  a  imiform  oval  shape,  very  little  smaller  at 
one  end.  '^rhe  other  nest  was  built  similar  to  a  Coot's  nest:  that  is, 
of  flags  and  grass  interwoven  at  the  base  of  a  bunch  of  flags  growing  in 
water  three  or  four  feet  deep.  It  was  built  in  such  a  way  that  the 
nest  would  rise  and  fall  with  the  water.  This  nest  also  contained 
down  and  eight  fresh  eg^^,  uniform  in  size,  ^hape  and  color  with  the 
others.  The  birds,  male  and  female,  were  flying  around,  and  often 
came  close  to  nie.  The  erv  of  the  female  resemblrs  tlie  crv  of  the 
Mallard  so  nearly  that  had  I  heard  and  not  seen  it  1  should  have  sup- 
posed it  to  have  been  the  Mallard." 
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The  greater  number  of  perso&s,  perhaps,  canitot  distingaieh  between 
the  Redhead  and  the  much-esteemed  Canyas-back.  While  their  habits 
are  quite  similar  in  certain  respects,  thej  like  the  same  food,  hare  sub- 
stantially the  same  range  and  in  some  ways  resemble  each  other,  it 
requires  but  little  instruction  to  teach  one  to  discriminate.  The  long, 
flat  bill  with  slightly  hooked  nail  of  the  Canvas-back  will  distinguish  it 
in  any  plumage  from  th^  shorter,  less  flattened  bill,  with  decidedly 
hooked  nail  of  the  Bedhead. 

Both  of  these  ducks  are  found  in  wild  celery,  and  being  great  divers, 
are  enabled  to  secure  its  roots  for  themselves.  When  feeding  upon 
this  favorite  food,  the  famed  Canvas-back  is  said  to  be  no  better  than 
the  Redhead.  In  fact,  some  persons  who  claim  to  have  a  right,  by 
reason  of  their  experience  in  gastronomy,  to  speak  with  authority,  say 
the  latter  is  the  superior  bird.  It  is  further  said,  in  some  hotels,  where 
the  price  of  the  two  ducks  is  quite  far  apart,  they  are  both  served  from 
the  same  vessel,  which,  had  one  noted  careftilly  what  went  into  it, 
would  have  been  found  to  be  filled,  with  Redheads. 

In  fall  these  ducks  return  in  September,  usually  toward  the  latter 
part.  Often  they  leave  very  soon.  At  other  times  they  remain  past 
the  middle  of  October,  and  occasionally  a  few  may  remain  later.  In 
1881  the  last  Redhead  was  killed  at  English  Lake,  September  21.  In 
1889  these  ducks  were  seen  in  small  flocks  September  25,  and  in  1895 
they  were  noted  at  Liverpool,  Ind.,  October  18. 

40-    (147  )    Aythya  vallisneria  (Was  ) 

GanTBA-back. 

Adult  Male. — Head  and  neck  reddish-brown,  the  former  blackish  on 
top;  chest,  upper  back,  lower  rump  and  upper  and  under  tail  coverts 
black:  rest  of  plumage  (except  quills,  etc.)  white,  the  upper  parts, 
sides  and  flanks  and  ventral  region  finely  waved  or  vrrmiculated  with 
dusky.  Adult  Female. — Head,  neck,  chest,  and  upper  back  raw- 
umber  brown;  the  fore  part  of  the  head  and  foreneck  whitish;  scapu- 
lars, sides  and  flanks  similar,  but  tips  of  the  feathers  vermiculated  with 
whitish. 

Length,  about  20.00-23.50;  wing,  8.75-9.25;  bill,  2.10-2.50;  greatest 
depth  of  bill,  .75-.80. 

Kange. — North  America,  breeding  in  interior  from  Minnesota 
nortli  to  Alaska.  Winters  from  Southern  States  southward  to  Guate- 
mala. 

A/s7.  (m  groiuid,  of  grass  and  weeds,  lined  with  feathers.  Er/gs, 
6-10:  grayish-drab  or  greenish-buff;  2.48  by  1.76. 
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Begidar  migrant;  some  years  not  common^  even  in  the  lake  district. 
Throughout  the  greater  part  of  the  State  quite  rare. 

It  winters  south  of  us.  Owing  to  the  fact  that  our  lakes  do  not  afford 
"wild  celery,"  or  "water  celery,"  as  it  is  sometimes  called  (Vallisneria 
spiralis),  we  do  not  furnish  a  very  attractive  field  for  the  Canvas- 
back.  Although  it  is  much  scarcer  in  the  interior  than  along  the  At- 
lantic Coast,  it  is  found  in  some  numbers  where  its  favorite  food  grows. 
It  is  quite  abundant  at  Fox  Lake,  fifty  miles  north  of  Chicago,  and  at 
Lake  Koshkonong,  in  Southern  Wisconsin,  at  both  of  which  places 
Vallisneria  grows. 

This  is  the  famed  Canvas-back,  the  game  bird,  which,  with  the 
equally  well-known  Diamond-back,  the  much-sought  terrapin  of  the 
tide-water  marshes,  has  made  the  Chesapeake  region  famous.  There  is 
much  in  a  name.  To  some  people  apparel  looks  well  if  it  costs  much; 
likewise,  the  cost  of  a  meal  determines  its  flavor.  The  Canvas-back  is 
good,  splendid  eating,  but  there  are  half  a  dozen  other  ducks  which  sell 
for  much  less  money  that  are  equally  as  good. 

The  Canvas-back  has  been  known  to  winter  in  southern  Illinois. 
(Cooke,  Bird  Mig.  Miss.  Valley,  p.  70.)  Its  movements  correspond 
with  those  of  the  last  mentioned  species,  which  is  much  more  common 
than  this. 

In  1896  a  large  flock  was  observed  by  Mr.  J.  6.  Parker,  Jr.,  at  Liver- 
pool, February  28.  This  is  the  earliest  record  for  the  State.  In  1886 
the  first  was  shot  at  English  Lake  March  21.  At  that  place  it  is  not 
abundant,  and  but  very  few  are  killed  each  year.  (Deane.)  It  departs 
for  the  north  early  in  April.  Mrs.  Hine  reports  it  from  Sedan,  Dekalb 
County,  April  12,  1894.  In  the  fall  I  observe  but  few  notes  of  its  oc- 
currence. It  remains  into  November,  however,  as  Mrs.  Hine  reports 
it  from  Dekalb  County  November  5,  1894.  It  was  observed  in  Frank- 
lin County  by  Dr.  E.  Raymond,  and  some  years  ago  I  saw  a  fine  male, 
killed  by  Mr.  S.  S.  Harrell  near  Brookville. 

The  Canvas-back  breeds  in  the  interior  very  far  to  the  northward, 
a  few  breed  in  Minnesota  and  Manitoba,  and  it  has  been  reported 
breeding  commonly,  but  at  one  place — Ft.  Yukon — ^by  Mr.  Dall. 
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^Subgenus  Fuliodla  Stephens. 


41.    (148).    Aythjra  marila  nearctica  (Stejn.). 

American  Scaup  Duck. 
Synonyms,  Big  Black-head,  Blue-bill,  Broad-bill,  Kaft-duck. 

Adult  Male, — Head^  neck  and  chest  uniform  black,  the  first  with 
greenish  gloss;  back  and  scapulars  grayish-white,  zigzagged  with  black 
and  yellow;  speculum  white,  tipped  with  black;  bill  dull  blue  with 
black  nail;  legs  plumbeous.  Female, — Space  about  base  of  bill,  white; 
rest  of  head  and  anterior  parts  brown;  and  other  black  parts  of  the 
male  rather  brownish;  speculum  and  belly  white. 

Length,  18.00-20.00;  wing,  8.26-9.00  (8.63);  bill,  1.85-2.20  (2.03); 
greatest  width  of  bill,  .85-1.05  (.97);  least  width,  .70-.90  (.79). 

Range. — North  America.  Breeds  in  Minnesota  and  Manitoba  and 
northward  through  Alaska.  Winters  from  southern  Illinois  and  Long 
Island  to  Central  America  and  West  Indies. 

Nest,  on  ground  in  grassy  or  marshy  places  about  open  lakes.  Eggs, 
6-10;  buflfy,  olive-gray;  2.54  by  1.71. 

Rare  migrant;  most  often  noted  in  the  Wabash  Valley.  Quite  rare 
in  fall. 

Some  years  they  begin  the  spring  migration  by  March  1  and  occa- 
sionally remain  until  April  10.  It  has  been  noted  in  Knox  County  by 
Angus  Gaines.  Vigo  County,  about  March  1,  1886,  (Prof.  0.  P.  Jen- 
kins.) March  26, 1887,  several  seen;  a  male  killed.  (Prof.  B.  W.  Ever- 
mann.)  Also,by  Dr.  J.  T.  Scovell.  Monroe  County,  March  4, 1886,  one 
(B.  W.  Evermann).  Dekalb  County,  by  Mr.  H.  W.  McBride,  and  by  Mr. 
J.  T.  Feagler  April  5  and  10, 1896.  Allen  County,  by  Mr.  C.  A.  Stock- 
bridge.  Lake  County,  by  Mr.  J.  G.  Parker,  Jr.,  and  April  9,  1887,  by 
Mr.  Graham  Davis.  In  Franklin  County  Dr.  Rufus  Ha3rmond  noted 
it,  and  I  recorded  it  March  4,  1896.  I  have  no  fall  record.  It  is  not 
noted  in  the  interior  as  commonly  in  fall  as  in  spring. 

While  Mr.  W.  H.  Collins  has  observed  it  breeding  at  St.  Clair  Flats, 
Mich.  (B.  N.  0.  C.  V.,  p.  61),  and  its  nesting  has  been  noted  in  Minne- 
sota, it  usually  breeds  from  Manitoba  northward  to  the  Alaskan  Coast 
and  Greenland.  In  one's  mind  birds,  especially  ducks,  are  recalled  by 
association.  I  think  of  this  species  being  noticeably  so  much  rarer 
than  its  miniature  and  relative,  the  Lesser  Scaup  Duck,  and  recall  that 
the  Canvas-back  is  likewise  rarer  than  that  for  which  it  is  sometimes 
taken,  the  Redhead,  and  the  Black  Duck  is  proportionately  rarer  than 
its  near  relative,  the  Mallard. 
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*42.    (1-W).    Aythya  afflnis  (Evt). 

Lesser  Scaup  Duo)c. 
Synonyms,  Little  Black-hkad,  Littlk  Bluk-bill. 

Similar  to  last  species  (A.  marila  nearciica)^  but  smaller  and  flanks 
waved  or  zigzagged  with  blackish. 

Adult  Male, — With  head  glossed  with  purplish  instead  of  green. 

Len^h,  15.00-16.50;  wing,  7.50-8.25  (7.81);  bill,  1.58-1.90  (1.75); 
greatest  width  of  bill,  .80-.95  (.89);  least  width,  .60-.78  (.69). 

Ranoe. — North  America,  breeding  chiefly  north  of  United  States^ 
rarely  south  of  central  Michigan,  Iowa  and  Indiana.  Winters  from 
A'irginia  and  Gulf  coast  south  to  Guatemala  and  West  Indies. 

Nest,  on  ground  in  swampy  places,  similar  to  last.  Eggs,  6-10;  color 
same  as  last;  2.25  by  1.58. 

Very  abundant  migrant  and  rare  summer  resident. 

This  is  the  most  common  of  all  our  ducks.  In  April,  October  and 
November  the  open  lakes  of  northern  Indiana  are  literally  covered 
with  them.  On  Wolf  Lake,  Indiana,  and  Calumet  Lake,  Illinois,  and 
other  small  lakes  of  that  Vicinity  at  those  seasons  of  the  year,  and 
sometimes  as  early  as  March  20  (1886),  in  spring,  they  congregate  by 
thousands.  They  form  the  principal  duck  shooting  in  the  vicinity  of 
Chicago. 

These  ducks  form  a  part  of  the  second  early  migrants.  They  are 
not  so  early  as  the  Mallards  and  some  other  kinds,  but  follow  promptly 
after  them.  Some  years  they  are  noted  the  first  week  in  March  and 
others  the  middle  of  that  month.  They  remain  through  April,  some 
years  into  May,  occasionally  are  seen  in  June.  The  following  dates 
will  give  some  idea  of  its  occurrence:  At  English  Lake,  first  one 
killed,  1886,  March  14;  1887,  March  9;  1889,  March  14;  1892,  March 
6,  first  noted.     (Deane.) 

In  1886,  March  20,  there  wxre  thousands  at  Wolf  lake.  lu  1896^ 
March  20,  three  were  observed  at  Kouts.    (Parker.) 

I  have  observed  them  at  Brookville  May  6  (1883).  and  Professors 
Evemiann  and  Bla4chley  noted  it  at  Gosport,  May  8,  1886. 

Mr.  Huthven  Deane  informs  me  upon  good  authority  that  a  pair  of 
Lesser  Scaup  Ducks,  followed  by  a  brood  of  young,  were  seen  at  English 
Lake  in  June,  1886.  One  or  both  of  them  were  supposed  to  be 
"cripples."  Mr.  W.  H.  Collins  found  a  nest  of  this  species  at  St.  Clair 
Flats,  Mich.    (B.  N.  0.  C;  V.,  p.  61.) 

They  seem  to  pair  late.  Early  in  May  they  begin  to  be  observed  is 
pairs,  and  by  the  middle  of  the  month  most  of  those  that  are  found 


1 

Birds  of  Indiana.  619 

with  us  are  paired.  Some,  however,  remain  in  flocks,  and  it  is  notice- 
able that  those  are  prrncipally  males  and  become  very  tame,  permitting 
one  to  approach  at  times  within  sixty  yards.  The  following  dates  from 
Mr.  Deane  will  show  how  late  they  are  found  at  English  Lake: 

l-S'^S.     May     (i.  -  Flocks  of  :aOO;  M*ay  20>,  a  Hock  of  20;  June  5;  flock  of  Idc 

1890.  May     4 — i^twp  uiany;  May  U,  many  still  reaimii. 

1891.  May  10. — Abundant;  flock  of  200  on  the  Lake,  on  river  moetiy  paired; 

May  31,  flo<;k  of  25. 
18J^2.     Juno  ().— Saw  ono  "cripple."- 

This  duck  returns  from  its  summer  home  late  in  September  or  early 
in  October.  Mr.  Deane  notea  the  first  at  Engliah  Lake  Septms^ei:  ^, 
1889>  and  in  1886  the  last  of  the  season  was  ^ot  October  SO.  Usually 
between  these  dates,  it  would  appe^^  the  bulk  are  notedi.  Of  ten^  how- 
ever^ its  stay  is  lengthened  into  November;  in  fact>  some  years  its 
disappearance  depends  upon  the  closing  of  the  streams  by  ice.  In 
1890  Ulrey  and  Wallace  noted  a  specimen  taken  at  Long  Lake  Novem- 
ber 15^  and  in  1891  Mr.  Deane  reported  the  Kankakee  BxTer  at  Bng^ 
lish  Lake  all  open,  December  21,  and  four  Lesser  Scaup  Ducks  shot, 
and  added,  several  flocks  of  these  Scaup  Ducks  were  observed  Decem- 
ber 19.  From  this  it  will  not  be  unexpected  to  have  them  winter  in 
this  State  mild  winters.  This  was  formerly  the  most  abundant  duck 
on  our  western  rivers,  and  wintered  along  the  lower  Mississippi.  There 
it  occurred  in  such  flocks  that  Audubon  said  it  was  known  as  the 
"Flocking  Fowl." 

43.    (150).    Aythya  ooUam  (Donov  ). 

Biai^iiieclied  Buck. 
Synonym,  RrNG-Bri.L. 

AduU  Male. — Head,  neck,  chest,  undertail  coverts  and  upper  parts 
black,  the  head  with  a  violet-purple  gloss  and  middle  of  neck  with  a 
more  or  less  distinct  collar  of  chestnut;  chin  with  a  triangular  white 
spot:  bill  transversely  l)anded  with  black;  grayish- white  and  plumbe- 
ous. AduU  Female. — Top  of  head  and  back  of  neck, dark  brown;  rest  of 
bond  and  neck  paler,  becoming  nearly  or  quite  white  anteriorly  and  on 
throat:  (host,  sides  and  flanks  deep  fulvous  brown;  the  speculum 
bhiish-frray,  as  in  the  male.  Female  much  resembles  female  Redhead, 
but  is  smaller. 

Length,  15.50-18.00;  bill,  1.75-2.00;  tarsus,  1.30-1.45;  wing,  7.50. 

Raxoe. — Xorth  America,  breeding  from  Iowa,  southern  Wisconsin 
and  Maine  northward.  Winters  from  southern  Illinois  southward  to 
Guatemala  and  West  Indies. 
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Nest,  on  ground  among  reeds  and  grass  about  marshy  lakes  and 
ponds.   Eggs,  6-12;  color  similar  to  foregoing  species;  2.27  by  1.63. 

Tolerably  common  migrant;  in  the  northern  part  of  the  State 
it  is  common  in  the  spring  and  fall.  Mr.  Bobert  Bidgway  notes 
that  it  often  passes  the  winter  in  the  southern  portion  of  lUinois. 
(Birds  of  Illinois,  Vol.  II,  p.  166.)  The  habits  of  these  ducks  are 
substantially  those  of  the  last  species.  This  and  both  the  Scaup 
Ducks  are  Imown  as  'TBlack-heads.'* 

March  8,  1879,  a  Bing-bill  was  killed  by  Mr.  W.  M.  McCleery  at 
Brookville.  In  1888  I  noted  it  March  10,  and  the  same  year  Mr.  E.  B. 
Quick  reported  a  male  and  female  March  31. 

The  earliest  spring  record  of  this  species  also  comes  from  English 
Lake,  where  it  was  taken  February  27, 1892.  In  1892  it  was  abundant 
March  6.  That  year  a  cold  wave  came  on  in  March,  and  on  the  13th 
the  lakes  were  frozen  over,  and  Bing-necks,  Mallards  and  Pintails  sat 
in  droves  on  the  ice.    (Deane.) 

At  the  same  station  the  first  was  shot  March  14,  1886,  and  March  6, 
1887.  In  1889  it  was  first  noted  there  March  14,  and  was  abundant 
March  17. 

Thus  it  would  appear  they  may  be  expected  when  the  waters  are 
open,  which  may  be  late  in  February  some  years  and  the  middle  of 
March  others. 

They  leave  the  latter  part  of  April.  The  latest  I  know  them  to 
have  remained  was  May  11  (1890).  This  duck  has  been  noted  breed- 
ing in  the  vicinity  of  Minneapolis,  Minn.,  and  its  breeding  range  is 
from  that  locality  and  Iowa  northward,  in  the  interior.  It  is  rare  in 
Alaska.  In  the  fall  they  sometimes  reappear  early  in  September. 
Other  years  they  are  not  common  the  latter  part  of  that  month.  They 
remain  into  November,  sometimes  quite  late.  Mr.  Deane  informs  me 
that  a  few  were  still  at  English  Lake  November  22,  1891,  and  Mr. 
Charles  L.  Cass  says  they  remained  at  Hillsdale,  Mich.,  until  Novem- 
ber 26,  1894. 
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20.    61NU8  GLAUCIONETTA  Stijhigii. 


a^.  Wing  with  uninterrupted  white  patch;  head  puffy,  it  and  throat  glossy  green 
in  male ;  head  and  upper  neck  grayish  brown,  head  scarcely  puffy  in  female. 

O.  clangula  americana  (Bonap.)*    44 

a^.  Wing  with  white  patch  crossed  with  blackish  band;  head  somewhat  crested ; 
it  and  neck  steel  blue  in  male ;  in  female,  head  not  crested,  it  and  upper  neck 
snuff  brown.  O.  islandica  (Gmel.)*    45 

44.    (151).   Olaucionetta  clangula  americana  (Bonap.). 

American  Qolden-eye. 
Synonyms,  Whistlbk,  Whi8TL.e-wino. 

Adtdt  Male, — With  the  head  and  upper  neck  glossy  green  and  a 
white  oval  or  rounded  loral  spot,  not  touching  the  base  of  the  bill 
throughout;  lower  neck  all  round,  lower  parts,  including  sides,  most  of 
the  scapulars,  wing  coverts  and  secondaries,  white;  the  white  of  outer 
surface  of  wings  continuous;  lining  of  wings  and  azillars  dark;  most  of 
upper  parts  black;  no  waving  on  the  back  or  sides;  bill  black,  with 
pale  or  yellow  end,  nostrils  in  anterior  half;  feet  orange;  webs 
dusky;  eyes  yellow;  head  uniformly  pufl^.  Female. — ^WitEhead  snuff 
brown,  no  white  patch  in  front  of  eye  and  white  of  wings  not  always 
continuous. 

Length,  about  18.00;  wing,  8.00-9.00  (8.52);  bill  from  tip  to  extrem- 
ity of  frontal  angle,  1.65-1.80  (1.73);  depth  of  bill  at  base,  .96-1.06 
(.99);  width,  .70-.75  (.74);  width  of  nail,  .18-.20;  tarsus,  1.30-1.66 
(1.43).    Female  smaller. 

Eange. — North  America,  breeding  from  Maine  and  British  Prov- 
inces northward.  In  winter  from  Great  Lakes  southward  to  Cuba  and 
Mexico.  « 

Nest,  in  hollow  tree,  of  grass,  leaves,  moss,  etc.,  lined  with  down. 
Eggs,  6-10;  ashy-green;  2.40  by  1.75. 

Common  migrant  and  winter  resident.  On  southern  Lake  Michi- 
gan this  is  the  common  winter  duck,  staying  all  winter.  On  Lake  Erie 
it  is  also  found  at  that  season.  They  may  be  observed  throughout  the 
State  in  winter  wherever  there  is  open  water. 

They  begin  to  go  north  with  the  first  thaws,  and  those  from  the 
South  continue  passing  until  near  the  middle  of  April,  in  which  month 
they  are  sometimes  very  common.  The  latest  date  for  the  State  is  April 
17  (1885),  when  I  found  it  at  Brookville.  Severe  winters  they  are 
fewer  in  numbers  and  less  generally  distributed.  Over  much  of  the 
more  level  part  of  the  State,  when  the  quiet  waters  are  frozen,  they 
are  not  found.  Mr.  Deane  informs  me  they  remained  on  the  Kankakee 
Biver  all  winter,  1890. 
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In  1892,  February  27,  they  were  more  abundant  than  any  other 
species,  generally  in  flocks  of  15  or  20.  The  first  was  shot  in  1886, 
March  14,  and  the  first  noted  about  March  8,  1894.  It  breeds  from  the 
northern  limits  of  the  United  States  northward  to  Hudson  Bay  and 
Alaska,  and  Mr.  Nelson  reports,  upon  Mr.  Ball's  authority,  that  it  is 
a  winter  resident  in  the  Aleutian  Islands.  They  arrive  in  the  fall, 
generally  in  November. 

They  are  usually  quite  shy  and  difficult  to  approach.  Often  the 
hunter  will  try  to  approach  a  bimch  of  ducks,  and  suddenly,  a  few 
Golden-eyes  will  arise  from  the  flock,  their  whistling  wings  giving  the 
alann  to  the  rest  of  the  company  and  telling  the  enemy  of  the  game 
that  has  flown.  The  whistling  note  made  by  their  wings  is  characteris- 
tic, and  has  given  them  the  name  "Whistler"  and  "Whistle-wing." 
They  are  expert  divers,  and  often,  even  after  they  are  wounded,  escape 
by  diving. 

45.    (1&2).   Olaudonetta  ialandioa  (Gmel.). 

Barrow's  Qolden-eye. 

Adult  Male. — Very  similar  to  the  preceding,  differing  chiefly  in  be- 
ing larger  in  size;  gloss  of  the  head,  purple  and  violet;  loral  spot 
larger;  white  on  the  wing,  divided  by  a  dark  bar;  feathers  on  the  hind- 
head  lengthened  into  a  crest;  bill  blotched  with  red.  Frma/e.^-Can 
probably  not  be  distinguished  from  that  of  the  preceding. 

Length,  21.00-23.00;  wing,  9.00-9.40  (9.17);  bill  from  tip  to  frontal 
angle,  1.65-1.80  (1.75);  depth  at  base,  .95-110  (1.03);  width,  .75-.85 
(.81);  width  of  nail,  .35;  tarsus,  1.50-1.60  (1.57).    Female  smaller. 

Range. — Nortt  America;  breeds  from  Gulf  of  St.  Lawrence  to 
Greenland  and  Alaska,  and  south  in  Rocky  Mountains.  Colorado. 
South  in  Winter  to  southern  Indiana,  Illinois,  and  that  latitude. 

Nest  and  Eggs,  similar  to  the  last  species. 

Rare  visitor  from  the  north  in  w^inter  and  spring.  It  has  twice,  at 
least,  been  taken  in  this  State.  Dr.  F.  Stein  took  it  on  the  lower 
Wabash  River  in  Gibson  County  in  1874.  (Bull.  Nuttall.  Om.  Club, 
July,  1876,  p.  41.)  Prof.  B.  W.  Evermann  shot  a  female  on  Deer 
Creek,  near  Camden,  Carroll  County,  March  19,  1885.  (The  Auk,  Oc- 
tober, 1888,  p.  347.)  Dr.  Brayton  says  it  is  a  "winter  resident  on  Lake 
Michigan.^'  Mr.  F.  M.  Woodruff  informs  me  that  he  shot  two  speci- 
mens off  Lincoln  Park,  Chicago,  on  Lake  Michigan,  December  11, 
1896,  and  Mr.  J.  6.  Parker,  Jr.,  has  a  specimen  taken  at  Fox  Ijake, 
Illinois,  January  2,  1889.  We  are  about  at  the  southeastern  limit  of 
its  range. 
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Mr.  Robert  Ridgway  calls  attention  to  the  fact  that  while  the  males 
of  this  species  and  the  last  may  readily  be  distinguished,  according  to 
the  characters  specified,  it  is  difficult  to  give  constant  characters  by 
which  the  females  of  these  two  sjx'cies  can  be  infallibly  determined.  He 
says:  "The  examples,  which  are  known  to  represent  O.  islandica  differ 
from  the  positively  determined  females  of  0.  clangula  americana  in 
the  following  respects:  (1)  The  color  of  the  head  and  upper  half  of 
the  neck  is  considerably  darker,  being  a  rich  sepia  or  snuff-brown, 
rather  than  a  grayish  brown;  (2)  the  greater  wing  coverts  are  distinctly 
tipped  with  black,  forming  a  conspicuous  dusky  stripe  between  the 
two  larger  white  areas  of  the  wing,  which  in  0.  clangula  americana  are 
(usually  at  least)  merged  into  one  continuous  space. 

"Further  than  this  we  find  no  distinction,  while  indeed  some  exam- 
ples are  decidedly  intermediate  in  both  respects,  as  to  render  it  quite 
uncertain  to  which  species  they  belong  of  the  two  characters  named. 
However,  the  color  of  the  head  seems  for  the  most  constant,  and  may, 
perhaps,  be  found  quite  distinctive.'^  (Birds  of  Illinois,  Vol.  II,  pp. 
169,  170.) 

21.    (iKHun  CHARITONETTA  SruicBOtt. 

a^  Nostril  nearer  baee  ihan  tip  of  bill;  more  or  less  white  behind  the  eye,  none 
in  front;  head  of  mole  very  puffv.  C.  albeoU  iLinn. ).     46 

4&    (153).    Charitonetta  albeola  (Linn). 

Buffle-head. 

Synonyms,  Butter  Duck,  Butter  Bali.,  Spirit  Duck. 

Adult  Male. — Head  and  upper  neck  glossy  green,  bronze  and  purple; 
a  band  of  white  extending  from  eye  to  eye  across  the  back  of  head; 
lower  neck,  lower  parts,  speculum,  wing,  coverts,  and  outer  scapulars 
pure  white;  rest  of  upper  parts  black.  Adult  Female.— Resid,  neck  and 
upper  parts  generally,  dusky  grayish-brown;  a  spot  behind  each  eye, 
speculum  and  lower  parts,  white. 

Length,  14.25-15.25;  wing,  6.75-6.9G;  bill,  1.10-1.15;  female, 
smaller. 

Raxge.— North  America,  breeding  in  Iowa  and  Maine  and  that  lati- 
tude, through  the  fur  countries,  and  northward  to  Alaska.  Wintere 
from  Michigan  to  Cuba  and  Mexico. 

Nest,  in  hollow  tree.    Eggs,  6-14;  dull  light  buff;  1.98  by  1.46. 

Common  migrant  and  winter  resident.  Some  wintere  they  are  prw- 
ent  throughout  the  entire  State;  others  when  the  northern  streams  and 
lakes  are  ice  bound  they  are  only  found  along  the  southern  border. 
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Throughout  the  southern  part  of  tlie  State  this  little  duck  is  better 
known  than  the  Golden-eye.  Altliough  it  is  found  in  some  numbers 
on  Lake  Michigan,  it  prefers  the  smalier  lakes  and  streams,  often  asso- 
ciating  with  the  Lesser  Scaup  Duck  in  bunches  of  three  or  four.  It 
arrives  and  departs  with  the  latter  duck. 

In  1888  Prof.  Evermann  took  a  female  at  Terre  Haute,  February  29. 
In  1889,  Mr.  J.  A.  Balmer  reported  small  numbers  at  Vincennes,  Feb- 
ruary 21,  while  they  were  not  observed  at  English  Lake  until  March 


It.  In  1892,  Mr,  Deane  reported  a  few  pairs  seen  at  English  Lake, 
February  27.  In  1886  the  first  was  killed  at  English  Lake,  March  19, 
and  in  1898  they  were  first  observed  there,  March  C. 

Usually  the  migration  is  principally  in  March,  the  birds  remaining, 
in  the  north  of  the  State,  from  the  first  to  the  middle  of  April. 
Mr.  J.  G.  Parker,  Jr.,  reports  several  at  Kouts,  Ind.,  April  15,  1892, 
and  Mr.  Deane  saw  a  few  at  English  Lake  May  4,  1890.  That  same 
year  they  remained  at  St.  Clair  Flats,  Mich.,  until  May  9.    (Wamie.) 

They  have  been  observed  at  St.  Clair  Flats,  however,  in  summer, 
and  it  is  said  to  breed  there  (Mcllwraith,  Birds  of  Ontario,  p.  84). 
Dr.  F.  W.  Langdon  reports  it  also  in  summer  from  near  Sandusky,  0. 
(Summer  Birds  of  N.  Ohio,  Marsh,  J.  C.  S,  N.  H.,  Vol.  Ill,  1880,  p. 
229). 
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It  breeds  from  Iowa  northward  throughout  Manitoba  to  the  Alaskan 
coast. 

This  duck  is  well  known  to  sportsmen  as  a  diver.  Often  it  escapes 
by  diving  rather  than  by  flying. 

22.    Gknus  CLANGULA  Lkaoh. 

a^  Feathers  at  base  of  bill  reaching  farthest  forward  on  the  forehead. 

C.  hyemalis  (Linn.).    47 

47.    (154).    Clangula  hyemalis  (Linn.). 

Old  Squaw. 

Synonyms,  Old  Wife,  South  Southerly,  Long-tailed  Duck. 

Adult  Male  in  Winter, — Sides  of  head  light  smoke  gray;  the  eyelids 
and  rest  of  head  and  neck,  upper  part  of  chest  and  upper  back,  white; 
a  dusky  patch  on  each  side  of  neck;  breast  and  most  of  upper  parts 
black;  the  scapulars  pale  pearl-gray  or  grayish-white;  lower  parts 
white,  the  sides  tinged  with  peaxl-gray.  Adult  Male  in  Summer, — 
Fore  part  of  head  pale  grayish;  eyelids  and  space  behind  eye  white; 
rest  of  head  and  neck,  with  upper  parts  generally,  sooty  blackish,  or 
dark  sooty  brown;  the  upper  back  varied  with  fulvous  and  scapulars 
edged  with  same;  breast  and  upper  belly  dark  sooty-grayish;  remaining 
lower  parts  white,  shaded  on  sides  with  pale  pearl-gray.  Adult  Female 
in  Winter, — Head,  neck,  and  lower  parts  chiefly  white;  top  of  head 
dusky;  chest  grayish;  upper  parts  dusky  brown,  the  scapulars  bordered 
with  light  brownish,  sometimes  tipped  with  grayish.  Adult  Female  in 
Summer. — Head  and  neck,  dark  grayish-brown,  with  a  whitish  space 
surrounding  the  eye,  and  another  on  each  side  of  neck;  otherwise 
much  as  in  the  winter  plumage,  but  scapulars  chiefly  light  brown  or 
fulvous,  with  dusky  centers. 

Length  (of  male),  20.75-23.00;  wing,  8.50-9.00;  middle  tail  feathers, 
8.00-8.50;  bill,  1.10;  the  female  smaller  (about  15.00-16.00  long),  with 
middle  tail  feathers  not  conspicuously  lengthened. 

Eange. — Northern  Hemisphere.  In  North  America,  south  to  the 
Potomac  and  the  Ohio  (more  rarely  to  Florida  and  Texas)  and  Cali- 
fornia; breeds  far  northward. 

Nest,  on  margins  of  lakes  or  ponds,  among  grass  or  bushes.  Bggs, 
6-12;  drab,  shaded  with  green;  2.05  by  1.49. 

Very  common  winter  resident  on  Lake  Michigan.    Away  from  that 
lake  it  is  an  exceedingly  rare  winter  visitor,  although  it  has  been  re- 
ported from  a  number  of  localities  throughout  the  State. 
40 — Geol. 
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Dr.  F.  Stein  obecrved  it  on  the  lower  Wabash  River  (Bull.  Nuttall 
Orn.  Club,  July,  1876, }).  44).  A  specimen  was  taken  l)y  Mr.  T.  J.  Baum 
near  the  month  of  the  Great  Miami  River  (Dearborn  County,  Indiana) 
February  24,  1880.  (Journal  Cin.  Soc.  Nat.  Hist.  December,  1881,  p. 
341). 

Mr.  Charles  Dury  informs  me  there  is  a  male  in  the  collection  of  the 
Cuvier  Club,  Cincinnati,  0.,  that  was  taken  on  the  Whitew^ater  River 
in  March.  There  is  a  male  in  my  collection  taken  by  Mr.  R.  Williams 
at  Metamora,  Franklin  County,  Indiana,  al)out  1882.  Mr.  J.  E.  Beas- 
ley  reports  having  mounted  a  specimen  killed  near  Thomtown  in 
1889.  Mr.  C.  A.  Stockbridge  reports  one  specimen  from  Allen  County, 
and  Dr.  Vernon  Gould  reported  it  from  Rochester,  March  7,  1892. 

They  come  from  the  north  very  late.  The  earliest  date  given  for 
their  arrival  is  that  given  by  Mr.  J.  W.  Byrkit,  who  reported  it  very 
abundant  on  Lake  Michigan,  off  Michigan  City,  December  12,  1887. 

They  are  great  divers.  The  depth  to  which  they  dive  may  be  known 
by  the  fact  that  they  are  often  caught  in  that  vicinity  in  abundance 
in  gill  nets  in  twenty  to  thirty  fathoms  of  water. 

Mr.  J.  G.  Parker,  Jr.,  and  Mr.  F.  M.  Woodruff  both  report  it  very 
abundant  on  Lake  Michigan  the  winter  of  1894-5,  and  quite  common 
the  winter  of  1896-7.  The  first  mentioned  winter,  Mr.  Parker  tells 
me,  during  January  and  February,  many  of  thes(»  du<?ks  were  shot  off 
the  government  pier  at  the  entrance  to  Chicago  harbor.  January  14, 
185^7,  both  the  gentlemen  mentioned  reported  it  from  ^lillors,  Ind. 
February  1  following  Mr.  Parker  reported  it  very  abundant  at  that 
same  place.    He  saw  several  enormous  flocks. 

They  usually  pass  north  in  February.  The  latest  record  I  have  is 
one  given  by  Mr.  Stewart  E.  White,  Grand  Rapids,  Mich.,  where  he 
observed  three  April  2,1891.  1  his  duck  is  a  great  gabbler.  To  this  fact 
it  owes  several  of  its  names,  among  them  "Old  Wife,"  "Old  Squaw,'* 
and  "Scolder."  Its  notes  are  different  from  those  of  anv  other  duck. 
Undoubtedly  the  name  by  which  it  is  called  some  places,  south-south- 
erly, comes  from  the  interpretation  of  these  notes  into  south-sonth- 
southerly.  Its  call  consists  of  five  notes,  which  may  be  interpreted 
into  several  fanciful  sajrings. 

Mr.  Nelson  speaks  of  its  harmonious  notes  during  the  breeding  sea- 
son, when  it  is  very  abundant  in  Alaska,  and  says  the  fur  traders  of 
Upper  Yukon  have  given  it  the  well  merited  name  Organ  Duck. 
Breeds  far  north.  It  is  one  of  the  most  abundant  summer  residents  on 
the  Alaskan  coast. 
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tU    aiKus  OIDEMIA  FLnfiKO. 

a^ .  Wing  with  large  white  patch;  frontal  feathers  not  reaching  farther  forward 
than  thoee  on  sides  of  culmen.     Subgenus  Melamitta  ik>ie. 

O.  deglandi  Bonap.    48 
a'^.  Wing  with  no  white  patch;  frontal  feathers  reaching  nearly  or  quite  to  nostrils, 
none  on  sides  of  culmen.     Subgenus  Pklionetta  Kaup. 

O.  perspicdllata  (Linn.)-    49 

Subgenus  Mrlanitta  Boie. 

48.    (165).    Oidemia  deglandi  Bonap. 

Velvet  Scoter. 
Svnonvin,  White-winged  Scoter. 

Adult  Male, — Black;  speculum  and  patch  under  eye,  white;  feet, 
orange  red,  with  dusky  webs;  bill,  black,  broadly  tipped  with  orange. 
Female, — Sooty  brown,  grayish  below;  whitish  about  head;  speculum, 
white. 

Length,  about  21.00;  wing,  10.65-11.40;  bill,  1.40-1.70;  depth  of 
upper  mandible  at  base,  1.10-1.30;  tarsus,  1.80-2.10. 

Eang^!. — ^Northern  North  America.  Breeds  from  Labrador  and 
Manitoba  to  Alaska  and  Arctic  coasts;  south  in  winter  to  Chesapeake 
Bay,  southern  Indiana  and  southern  Illinois. 

Nest^  on  ground,  near  fresh  water;  of  twigs,  mosses,  etc.  Eggs, 
usually  6;  pale  buff,  varying  to  green;  2.68  by  1.83. 

Bare  winter  visitor.    More  numerous  on  Lake  Michigan. 

Dr.  Haymond  records  it  from  Franklin  County  "as  numerous  in 
winter''  (Ind.  Geol.  Kept.,  1869,  p.  223).  Mr.  Ruthven  Deane  in- 
forms  me  that  a  bird  of  this  species  was  taken  at  English  Lake  the 
latter  part  of  October  or  early  part  of  November,  1889..  Two  more 
were  killed  there  early  in  November,  1890,  after  a  heavy  blow  off  Lake 
Michigan.  Mr.  J.  G.  Parker,  Jr.,  says  it  is  found  on  Lake  Michigan 
during  the  winter  months,  but  is  rare.  This  duck  has  been  taken  on 
the  Illinois  River  (Nelson);  at  St.  Jjouis,  Mo.  (Allen);  on  the  Scioto 
River,  near  Colimibus,  0.;  at  Licking  Reservoir;  in  the  vicinity  of 
Cleveland  and  Sandusky  Bay.  Dr.  J.  M.  Wheaton,  Birds  of  Ohio,  p. 
538.) 

Sttbfrenai'PRLiovBTTA  Kaup. 

49.    (166).    Qidemia  perspidllata  (Linn.). 

Surf  Scoter. 

Svnonvm,  Surf  Duck. 

Adult  Male. — Black,  with  patch  of  white  on  the  forehead  and  an- 
otlier  on  the  nape:  none  on  the  wing;  bill,  orange  red,  whitish  on  the 
sides,  with  a  large  circular  black  base.  Female, — Smaller;  sooty  brown; 
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below,  silvery  gray;  whitish  patches  on  each  side  of  the  head;  bill, 
black;  feet,  dark,  tinged  with  reddish;  webs,  black. 

Length,  about  20.00-22.00;  wing,  9.26-9.76;  bill,  1.30-1.60;  tarsus, 
1.66-1.85. 

Range. — North  America.  Breeds  northward  from  Labrador 
through  British  America  and  Alaska;  south  in  winter  in  interior  to 
southern  Indiana;  on  coasts  to  Florida  and  Jamaica,  and  Lower  Cali- 
fornia. 

Nest,  on  ground  in  grass,  near  water.  Eggs,  6;  pale  buff,  or  pale 
creamy  buff;  2.47  by  1.70. 

Rare  winter  resident  on  Lake  Michigan;  of  occasional  occurrence 
elsewhere. 

An  immature  specimen  was  taken  by  Dr.  F.  Stein  on  the  lower  Wa- 
bash River,  near  Mt.  Carmel,  111'.,  in  October,  1876.  That  same  fall 
Mr.  E.  W.  Nelson  says  quite  a  number  of  specimens  were  taken  on  the 
Calumet  marshes,  and  many  others  seen.  (Birds  of  N.  E.  HI.,  p.  143.) 
That  is  the  only  year  for  which  I  have  been  able  to  obtain  records.  It 
is,  however,  given  by  Mr.  H.  Nehrling  as  not  uncommon  on  Lake 
Michigan.  Mr.  N.  A.  Eddy  says  one  specimen  was  taken  at  the  mouth 
of  the  Saginaw  River  in  1884.  It  is  often  quite  common  in  fall  mi- 
grations. It  is  frequently  taken  by  the  duck  hunter,  who  calls  it  the 
*T)ooby-duck.''  They  regard  it  as  unfit  to  eat,  but  when  taken  in  fresh 
water  it  is  excellent  eating.    (Cook,  Birds  of  Michigan,  p.  46.) 

On  August  23, 1878, 1  visited  Stewart  Island,  about  ten  miles  to  the 
seaward  of  St.  Michaels.  As  I  neared  the  island  in  my  kyak,  I  found 
the  water  literally  black  with  the  males  of  this  species,  which  were 
united  in  an  enormous  flock,  forming  a  continuous  band  around  the 
outer  end  of  the  island  for  a  distance  of  about  ten  miles  in  length,  and 
from  one-half  to  three-fourths  of  a  mile  in  width.  As  the  boat  ap- 
proached them,  those  nearest  began  to  rise  heavily  by  aid  of  wings  and 
feet  from  the  glassy  surface  of  the  gently  undulating,  but  calm,  water. 
The  first  to  rise  communicated  the  alarm  to  those  beyond,  until  as  far 
as  could  be  seen  the  water  was  covered  with  flapping  wings,  and  the  air 
filled  with  a  roar  like  that  of  a  cataract.  The  rapid  vibrations  produced 
in  the  air  by  tens  of  thousands  of  wings  could  be  plainly  felt.  In  all 
my  northern  experience  among  the  wAter  fowl  which  flock  there  in 
summer,  I  never  saw  any  approach  to  the  number  of  large  birds  gath- 
ered here  in  one  flock,  nor  shall  I  soon  forget  the  grand  effect  pro- 
duced by  this  enormous  body  of  birds  as  they  took  wing  and  swept  to 
sea  in  a  great  black  cloud,  and  settled  again  a  mile  or  so  away.  (Nel- 
son^s  Rept.  N.  H.  Coll.  in  Alaska,  p.  81.) 
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24.    GiHUB  BKISMATURA  Bomapabtb. 

a^.  Male,  side  of  head  below  eyes  white;  female,  side  of  head  and  neck  grayish- 
white,  with  darker  stripe  from  corner  of  mouth  to  ear  coverts. 

E.  rubida(Wil8.).    60 

50.    (167).    EriBmatura  rubida  (Wils.). 

Buddy  Duck. 
Synonyms,  Black  Jack,  Bbistle-Tail,  Fool  Duck. 

Male  in  Full  Plumage. — Bill,  slaty  blue;  the  nail  black;  neck,  all 
around,  and  the  upper  parts,  bright  chestnut;  the  lower  parts,  silky 
white,  watered  with  dusky;  chin  and  sides  of  the  head,  white;  the 
crown  and  nape,  black.  Female. — ^Brown  above,  finely  dotted  and 
waved  with  dusky;  paler  and  duller  below,  with  sometimes  a  slight 
tawny  tinge,  which  also  occurs  on  the  sides  of  the  head. 
Length,  about  13.50-16.00;  wing,  5.76-6.00;  bill,  about  1.50-1.60. 
Range. — North  America,  in  general  south  to  West  Indies  and  Co- 
lombia; breeds  throughout  its  range,  from  Granada  and  Ouatemala 
north,  at  least  to  Great  Slave  Lake.  No  American  duck  has  so  ex- 
tensive a  breeding  range. 

Nest,  built  to  float  like  a  Grebe^s  or  else  along  the  edge  of  reedy 
stream  or  lake,  or  on  drift.  Eggs,  5-11;  white  or  pale  buffy;  2.42  by 
1.75.    Migrant,  usually  not  common. 

Throughout  the  southern  part  of  the  State  it  appears  to  be  rare.  I 
have  one  specimen  taken  near  Brookville.  Dr.  F.  Stein  reports  it 
from  the  lower  Wabash  Valley.  Prof.  B.  W.  Evermann  notes  it  as  rare 
in  Monroe  and  Carroll  counties.  Mr.  C.  E.  Aiken  tells  me  he  has  seen 
them  abundant  on  the  Calumet  River  in  Indiana. 

Mr.  Chas.  Dury  tells  me  they  are  known  to  the  hunters  at  English 
Lake  as  "Black-Jacks." 

With  us  they  are  usually  found  singly  or  in  small  groups  by  them- 
selves or  with  the  Coots. 

This  is  quite  in  contrast  with  their  habits  in  the  Southern  States, 
where  they  congregate  in  great  flocks.  They  frequent  the  smaller 
lakes  and  more  sluggish  water  courses. 

They  return  from  the  south  late  in  the  spring,  usually  arriving  the 
latter  part  of  March,  and  remain  through  the  month. 

Mr.  H.  K.  Coale  noted  two  males  and  a  female  at  ToUeston,  Ind., 
May  9,  1877,  and  Mr.  Ruthven  Deane  found  two  males  and  a  female 
in  the  red  spring  plumage  at  English  lAke  May  11,  1890. 

The  latter  records  indicate  that  they  mate  in  threes.  Is  this  a  case 
of  polyandry?  The  Ruddy  Duck  may  be  found  to  breed  among  our 
marshes. 
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Mr.  Nelson  found  it  breeding  in  Illinois  (Birds  Nortlieast  Illinois,  pp. 
14S,  144)  and  Prof.  Cook  says  the  late  Mr.  W.  H.  Collins  repoirted 
taking  its  eggs  (presumably  at  St.  Clair  Flats,  Mich.)  (Birds  of  Michi- 
gan, p.  45.)  The  stupidity  of  this  duck  is  well  known.  Persons  are  at 
times  permitted  to  row  up  to  it,  when  it  seems  apparently  dazed  or 
sleeping. 

In  the  fall  they  appear  about  the  first  of  October  and  depart  later  in 
that  month  or  in  Norember.  Dr.  Wheaton  says  at  this  season  they  are 
found  in  flocks  of  fifteen  or  twenty. 

Subfamily  ANSERIN.K.    Okese. 

25.    (>BKr.<%  CHKS  Boik. 

a^.  Plumage  cliieHy  grayish-brown;  th«  raiu(>,  usually,  and  wing  covori",  hluiah- 

gray.  C.  c»rule«cezxa  (Linn.).    63 

a^.  Plumage,   in  adult,   white;    primaries  black,  their  covertH  gray;   in  young, 

grayish  and  grayish-white. 

6^  WiBirn.OO  or  under.  C.  hjperborMfc  (Palt.).     61 

6^  Wing  over  17.00.  C.  hsrperborea  niTalis  (Forst.).    62 

51.    (169).    Chen  hyperborea  (r^LL.). 

Leaser  Snow  €kx>8e. 
Synonyms,  Alaska  Goosf,  Whitr  I^ant. 

Adult. — Uniform  pure  white,  the  head  often  stained  with  rusty; 
primaries  black;  their  bases  and  toverts  dark-gray.  *  Young. — ^Head, 
neck  and  upper  parts  pale  grayish,  the  feathers  of  the  latter  with 
whitish  edges  and  (especially  wing  coverts  and  tertials)  striped  med- 
ially with  darker;  rump,  upper  tail  coverts,  tail  and  lower  parts  plain 
white. 

Length,  about  23.00-28.00;  wing,  14.50-17.00  (16.36);  bill,  1.^5- 
2.30  (2.15);  tarsus,  2.80-3.25  (3.01);  middle  toe,  2.00-2.50  (2.34). 

RA.NGE. — Pacific  Coast  to  the  Mississippi  Valley,  breeding  in 
Alaska;  south  in  winter  from  southern  Illinois  and  southern  Indiana 
to  gulf  coast;  southern  California.  Casually  to  New  England.  North- 
eastern Asia. 

Nesty  by  side  of  water  on  ground,  of  grass  and  feathers.  Eggs, 
6-8;  yellowish-white;  3.13  by  2.12. 

Rare  migrant  throughout  the  State;  much  more  often  seen  in  spring. 

Mr.  Nelson  thought  that  this  species  and  the  next  were  found  in 
Illinois  in  about  equal  numbers. 

In  this  State  and  the  vicinity  of  Chicago  what  reports  I  have  re- 
ceived relate  principally  to  this  form.  The  two  birds  are  similar  in 
appearance,  except  in  size.  They  are  at  times  found  in  flocks  together 
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or  with  other  geese;  again  each  kind  will  be  found  by  iteelf .  I  have 
had  them  reported  in  flookfi  with  Blue  G^ese,  Canada  Greese  and  Amer- 
ican White-fronted  G^eee.  Seported  from  Dekalb  County  (K.  W. 
McBride),  Lake  County  (Meyer),  Starke  County  (Deane).  October  18, 
1881,  a  single  Lesser  Snow  Oooee  was  seen  near  Brookville  with  a  flock 
of  tame  geese,  and  was  shot.  It  was  preserved  by  Mr.  E.  R.  Qnick. 
In  spring  they  rarely  a]^Mar  late  in  February,  nsnally  not  until  the 
early  part  of  March,  and  scatter  along  through  that  month,  a  few  re- 
maining in  the  northern  part  of  the  State  occasionally  into  early  April. 

The  earliest  spring  record  I  have  is  from  Mr.  H.  W.  McBride,  at 
Waterloo — six  geese,  February  23, 1890.  Prof.  W.  P.  Shannon  reports 
a  flock  of  twenty  in  the  vicinity  of  Greensburg,  March  14,  1895,  from 
which  eight  were  killed.  All  were  immature.  The  next  day  a  flock  of 
thirty  was  seen.  The  latest  record  I  have  of  it  is  reported  by  Mr.  C.  L. 
Barber,  Laporte,  March  30,  1896,  and  the  same  year  Mr.  Eliot  Black- 
welder  saw  the  last  in  Cook  County,  Illinois,  April  4. 

They  are  always  conspicuous  objects  when  the  pure  white  adult 
plumage  contrasts  with  the  dense  black  primaries.  Whether  with  a 
flock  of  their  fellows  or  notable  ^umiples  in  a  flock  of  darker  colored 
geese,  they  are  certain  to  he  observed. 

These,  together  with  their  larger  relatives  and  the  Blue  Goose,  aie 
known  by  many  as  Alaska  Oeese.  A  gentleman  one  day  showed  me 
an  Alaskan  bone  arrow  or  spear  point,  which  he  said  had  been  found 
in  northern  Indiana,  and  stated  that  for  some  time  he  had  been  puz- 
zled to  account  for  its  occmrence  there.  Then  he  showed  me  the 
sternum  of  an  Alaska  Goose,  possibly  this  species,  which  had  been  shot 
in  northern  Indiana,  through  which  a  similar  arrow  head  had  pierced 
and  remained  firmly  imbedded.  He  had  carefully  cleaned  the  sternum 
and  left  the  head  of  the  projectile  as  it  was  found.  Thus  was  solved 
the  problem  of  the  way  in  which  this  implement  was  transported  from 
the  lionlers  of  the  Arctic  Sea  to  the  rich  fields  of  northwestern  In- 
rliana. 


62.    (I'fHi).    <Ai0n  liyperbcfKa  nivaliB  (FoRf^r). 

Greater  Bnow  Goose. 
Synonyms,  Alaska  Goose,  White  Brant. 

Same  colors  as  last. 

Length,  20.00^6.0Q;  wing,  18.75-16.60;  culmen,  lJO-1.70;  tareus, 
2.30-3.00. 

Kanob. — North  America^  bleeding  far  noith  (east  of  Mackenzie 

Basin),  and  mifrrating  south  in  winter,  chiefiy  along  the  Atlaolic 
to  Gulf  coast  and  Cuba. 
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Eggs,  unknown. 

Rare  migrant.  This  species  and  the  preceding  are  not  usually  dis- 
tinguished. Where  it  has  been  noted  it  would  seem  to  be  found  less 
often  than  the  smaller  form. 

Mr.  E.  J.  Chansler  has  several  times  seen  Snow  Geese  in  Knox 
County,  which  he  referred  to  this  species.  About  1867  he  saw  a  flock 
of  eighteen.  October  25,  1896,  he  saw  a  single  specimen,  and  Decem- 
ber 12,  1896,  he  saw  another  Snow  Goose  flying  over  in  a  flock  of 
Hutchins'  Geese.  Mr.  Chas.  Dury  has  reported  this  goose  from  Chal- 
mers. In  the  spring  of  1897,  while  calling  upon  Mr.  Mortimer  Lever- 
ing, at  his  coimtry  home  near  Lafayette,  my  attention  was  drawn  to 
three  geese,  one  of  which  was  a  Snow  Goose,  which  had  been  shot  from 
a  flock  near  Morocco  in  1892.  It  was  only  winged,  and  came  into  the 
possession  of  Mr.  Levering,  where  it  had  become  quite  tame. 

Sir  John  Richardson,  in  his  "Fauna  Boreali  Americana,^'  speaks  of 
the  abundance  of  these  birds  in  the  far  north,  where  they  breed.  The 
young  fly  in  August,  and  by  the  middle  of  September  all  have  departed 
southward. 

"The  Snow  Goose  feeds  on  rushes,  insects,  and  in  autumn  on  ber- 
ries, particularly  those  of  the  Empetrum  nigrum.  When  well  fed  it  is  a 
very  excellent  bird,  far  superior  to  the  Canada  Goose  in  juiciness  and 
flavor.  It  is  said  that  the  young  do  not  attain  their  full  plumage  be- 
fore the  fourth  year,  and  until  that  period  they  appear  to  keep  in 
separate  flocks.  They  are  numerous  at  Albany  Fort,  in  the  southern 
part  of  Hudson  Bay,  where  the  old  birds  are  rarely  seen,  and  on  the 
other  hand,  the  old  birds  in  their  migrations  visit  York  Factory  in 
great  abundance,  but  are  seldom  accompanied  by  the  young." 

Both  of  the  Snow  Geese  are  known  as  ^^White  Brant.*' 

53.    (169).    Chen  cserulescens  (Linn). 

Blue  Gk>08e. 
Synonyms,  Alaska  Goose,  Blue- winged  Goose,  Blue  Brant. 

Head  and  upper  neck  and  sometimes  rump  and  back  part  of 
belly,  white;  back  of  neck  often  with  more  or  less  distinct  black  stripe 
lengthwise;  greater  wing  coverts  and  secondaries  (including  ter- 
tails)  edged  with  white;  rest  of  plumage  mostly  grayish-brown,  the 
rump  (usually)  and  wing  coverts,  bluish-gray. 

Young, — Similar  to  adult,  but  head  and  neck  uniform  deep  grayish- 
brown,  only  the  chin  being  white. 

Length,  26.50-30.00;  wing,  15.00-17.00;  culmen,  2.10-2.30;  tarsus, 
3.00-3.30. 
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Banoe. — Interior  of  North  America^  east  of  Boeky  Mountainfl, 
breeding  on  the  eastern  shores  of  Hudson  Bay;  migrating  south  in 
winter  through  the  Mississippi  Valley  to  the  Gulf  coast;  occasional  on 
Atlantic  Coast. 

Nest  and  Eggs,  unknown. 

Bare  migrant.  Dr.  Bufus  Haymond  first  identified  this  goose  in 
Indiana.  (Ind.  Geol.  Bept.,  1869,  p.  231.)  Prof.  B.  W.  Evermann 
found  three  specimens  in  the  Terre  Haute  market  April  2,  1887, 
which  were  killed  about  eighteen  miles  south  of  that  city,  in  Sullivan 
County.  A  few  days  later  he  saw  another  of  these  geese  in  the  city 
market. 

Mr.  Chas.  Dury  reports  it  from  Chalmers  and  English  Lake.  Mr. 
J.  0.  Dimn  informs  me  that  there  is  a  moimted  specimen  in  the  Hyde 
Park  (Chicago)  High  School,  labeled  Wolf  Lake,  Indiana.  December 
18,  1884,  he  also  reports  seeing  twelve  specimens  in  South  Water 
Street  market,  Chicago,  March  29,  and  others  again  April  7,  1894,  all 
of  which  had  been  killed  in  Illinois.  Mrs.  Jane  L.  Hine  states  that  a 
taxidermist  at  Hudson,  Steuben  County,  has  a  Blue  Goose  that  he 
says  was  shot  early  in  the  spring  of  1891  in  a  swamp  not  far  from 
Stony  Lake,  Dekalb  County.  Mr.  Mortimer  Levering,  of  Lafayette, 
has  two  of  these  geese,  which  were  shot  and  crippled  from  a  flock  near 
Morocco,  Newton  County,  in  1892.  He  has  kept  them,  and  one  Snow 
Goose  taken  at  the  same  time,  for  five  years,  and  they  have  become 
quite  tame. 

Dr.  McChesney,  in  his  account  of  the  birds  of  northern  Dakota, 
says  they  are  found  there,  in  the  fall,  mixed  with  flocks  of  Snow  Geese, 
but  he  never  observed  them  in  the  spring.  As  the  above  references  will 
show,  most  of  those  noted  in  Indiana  and  the  vicinity  of  Chicago  have 
been  seen  in  the  spring. 

26.    Grnus  AN*ER  Bxi880N. 

a*.  Fore  part  of  head  and  feathers  at  base  of  bill  white,  or  fore  part  of  head  duskv 
an^  nail  of  bill,  black.  A.  albifrons  grambeli  (Hartl.)     64 

54.    (171a).    Anser  albifrons  gambeli  (IIartl). 

American  White-fronted  Goose. 
Synonyms,  Laugh rN(j  (jOosf,  Gray  Brant. 

Adult. — Fore  part  of  head  and  forehead,  white,  bordered  behind  with 
blackish;  upper  tail  coverts,  sides  of  rump  and  crissum,  white;  under 
parts  whitish  blotched  with  black;  rest  of  head  and  neck  grayish- 
brown,  shading  lighter  as  it  joins  the  breast;  back  dark  gray,  the  feath- 
ers tipped  with  brown;  greater  coverts  and  secondaries  bordered  with 
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vhitish;  primaries  and  coYerts  edged  and  tipped  with  white;  bill  piak^ 
pole  lake  or  carmine;  nails,  white;  feet,  yellow;  claws,  white. 

Length,  27.00.30.00;  wing,  14.25-17.50;  biU,  1.80-2.35;  depth  ot 
upper  mandible  at  base,  .90-1.20;  width,  .85-1.05;  tarsus,  2.60-3.20. 
.    Range. — North  America  (rare  on  the  Atlantic  Coaat),  breeding  far 
Borthward;  in  winter  south  to  Cape  St.  Lucas,  Mexico  and  Cuba. 

Nesi,  a  depression  in  the  sand  beside  fresh  water.  E^gs,  6-7;  grewi* 
fA-yellow;  3.10  by  2.07. 

This  goose  is  a  rare  migrant  in  Indiana. 

There  is  a  male  in  the  collection  of  the  Cuvier  Club,  Cincinnati,  O., 
that  was  killed  in  the  spring  at  English  Lake.  Mr.  Ruthven  Deane 
has  seen  it  at  the  same  place.  Mr.  C.  A.  Stockbridge  has  a  specimen 
in  his  collection,  taken  at  Daris,  Ind.,  in  1874.  A  goose  of  this  species 
wms  killed  at  Peru,  April  17,  1891.  It  was  mounted  by  Mr.  J.  E. 
Beasley  for  Jos.  Andre,  of  that  city.  Mr.  Chas.  L.  Barber  saw  two  in 
the  market  at  Laporte  April  4,  1894.  They  were  killed  on  the  Kan- 
kakee River,  near  that  place.  Mr.  J.  0.  Dunn  saw  some  in  the  Chicago 
market,  from  Illinois,  April  7, 1894. 

Dr.  Langdon  notes  its  occurrence  in  the  vicinity  of  Cincinnati,  and 
it  has  been  noted  a  few  other  times  in  Ohio.  (Wheaton,  Birds  of  Ohio, 
pp.  517,  518.)  It  is  rare  in  Michigan.  (Cook,  Birds*  of  Michigan,  p. 
46.)  In  1876  Mr.  Nelson  gave  it  as  a  very  abundant  migrant,  occur- 
ring in  large  flocks  in  Illinois.  (Birds  of  Northeastern  Illinois,  pp. 
13G,  137.)  Mr.  Ridgway  says  nothing  of  its  being  even  common  in 
1895,  but  notes  that  it  frequents  open  prairies  or  wheat  fields,  where 
it  nibbles  the  young  and  tender  blades,  and  cornfields,  where  it  feeds 
mpon  the  scattered  grains. 

"The  mating  season  is  quickly  ended,  and  on  May  27,  1879,  I 
found  their  eggs  at  the  Yukon  mouth.  From  this  date  on  until  the 
middle  of  June  fresh  eggs  may  bo  found,  but  very  soon  after  that  date 
the  downy  young  begin  to  appear.  The  geese  choose  for  a  nesting  site 
the  grassy  border  of  a  small  lakelet,  a  knoll  grown  over  with  moss  and 
grass,  or  even  a  flat,  sparingly  covered  with  grasji.  Along  the  Yukon, 
Dall  found  them  breeding  gregariously,  depositing  their  eggs  in  a 
hollow  scooped  out  in  the  sand.  At  the  Yukon  mouih  and  St. 
Michaels  they  were  found  breeding,  scattered  in  j)aii-s  over  the  flat 
country.  Every  one  of  the  nests  examined  1)y  me  in  these  ])laces  had 
a  slight  lining  of  grass  or  moss,  gathered  by  the  parent,  and  upon  this 
the  first  eggs  were  laid.  As  the  complement  of  eg^rii  is  approached  the 
female  always  plucks  down  and  feathers  from  her  breast  until  the  eggs 
rest  in  a  warm,  soft  bed,  when  incubation  commences.  The  cggf^  vary 
considerably  in  shape  and  size.    Some  are  decidedly  elongated:  others 
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are  decidedly  oval.    In  color  they  are  a  dull  white,  but  ordinarily  pi«- 
eent  a  dirty  brown  appearance  from  being  stained  in  the  nest. 

The  young  are  pretty  little  objects,  and  are  guarded  with  the  great- 
est care  by  the  parents,  the  male  and  female  joining  in  conducting 
their  young  from  place  to  place  and  defending  them  from  danger. 
(Nelson,  Report  Nat.  Hist.  Coll.  in  Alaska.) 


27.    Gexus  bra  NT  a  .<<:opou. 

a'.  Head  black  ;  cheekn  and  Umeat  white. 

6'.  Larger;  length  3o. 00  ar  over.  B.cait«dlmm»  (LinD.\     65 

h\  Smaller;  le^gUi  anctor  3S.00. 

B.  f«»wliinrii  IwtcaunBa  (Qw.  A  Rich.).    56 
a-.  Throat  black,  or  brownitrii  black;  wbite  streaks  orfipotson  eack  Mt  of  neck. 

B.  bemicla  (Linn. ).     57 

'^^SS.    (172).    Bruitft  euiBdeiisis  (Limx). 


Syiion VBL,  CiOM Nuy  W11.D  G*  o^JB. 

AduU  Male, — Head  and  nec^  black,  with  a  broad  white  patch  on 
throat,  extending  up  into  each  dieek;  tail  and  qnilla  black;  upper  tail 
coverts  white;  upper  parts  broimish,  the  feathers  with  lighter  tip.-?;  be- 
low, light  brownish-gray,  almost  white  on  crissum,  all  the  feathers 
with  lighter  ed||?es;  bill  and  feet,  deep  black. 

Length,  about  35.00-43.00;  wing,  15.60-21.00;  bill,  1.58-2.70;  tarsus, 
2.45-3.70. 

Range. — North  America;  breeds  from  Indiana,  Illinois,  Tennessee 
northward  from  Ifackenzie  Valky  to  Atlantic  Coast.  Winters  from 
southern  limit  of  breeding  range  south  to  Gulf  States  and  into  Mexico. 

Nest,  usually  in  a  hollow  in  the  sand,  lined  with  down,  and  a  few 
sticks  around  the  ed^'o.  Along  the  upper  Missouri  it  breeds  in  trees. 
(Coues,  B.  X.  W.)    Eggs,  4-7;  pale  dull  greenish;  3.55  by  3.27. 

Common  migrant;  sometimes  winter  resident  in  the  northern  part 
of  the  State;  resident  in  some  numbers.  They  often  breed.  Formerly 
these  geese  were  much  more  abundant  than  now,  but  they  are  still 
common  during  the  migrations  among  the  lakes  and  marshes  of  north- 
em  Indiana. 

This  is  the  common  Wild  Goose.  Almost  every  mild  winter  more  or 
less  of  them  remain  in  one  part,  if  not  another,  of  the  lower  Wabash 
Valley.  Mr.  E.  J.  Chansler  says  a  few  years  ago  the  prairies  of  Knox 
County  were  covered  with  these  geese  many  days  during  the  winter. 
They  could  be  seen  by  thousands.  Now  they  are  seldom  met  with. 
The  winters  of  1886-7  and  1892-3  they  regained  in  the  valley  of  the 
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Wbitewater.  The  latter  winter  a  small  flock  remained  in  the  ricini^ 
of  Brookville,  through  zero  weather,  until  the  last  were 
killed,  some  time  in  January.  The  winter  of  1886-89  they  remained 
ID  some  numhers  on  the  Kankakee  all  winter. 

Often  they  begin  moving  with  the  January  thaw,  and  by  Fehruaiy, 
some  years,  if  the  waters  are  open,  are  to  be  found  throughout  the 


Their  furttnnltie!-ri  sometimes  brings  them  1o  grief.  Occasionally 
cold  weather  follows  their  movements,  and  they  arc  ci.tiifH'llcd  to  pass 
a  season  of  severity  while  in  the  midst  of  their  migrations.  March  9, 
1889,  and  Febniary  14,  1891,  the  marshes  at  Knglish  I>ake  were  cot- 
ered  with  ice,  and  the  geese  were  sitting  on  the  ice.  February  Zi, 
1894,  the  ToUeston  marshes  weie  covered  with  ice,  ami  gee.sc  sat  on  the 
ice.    (Deane.) 

These  geese  are  among  the  first  birds  to  move.  Tltey  do  not  follow 
the  course  of  streams,  but  go  over  wood  and  meadow,  river  and  town, 
attracting  the  watcher  by  the  flight,  in  single  file  or  two  lines,  meeting 
in  a  point,  and  calling  the  attention  of  the  inattentive  by  the  melo- 
dious honk-hrOnle  of  the  old  gander  who  leads  the  van.     Thus,  theirs 
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becomes  the  most  notable  of  the  early  bird  movements,  and  they  are 
harbingers  of  spring.  Their  coming  and  going  is  the  wonder  of  all 
who  behold  them,  and  the  impression  they  make  upon  the  young  mind 
is  lasting. 

They  continue  the  spring  migration  through  March,  and  usually 
have  passed  the  southern  part  of  the  State  by  the  middle  of  that 
month,  though  Mr.  E.  J.  Chansler  has  noted  them  as  late  as  April  2 
(1897). '  In  the  vicinity  of  Lake  Michigan  they  often  continue  abund- 
ant up  to  that  date.  They  are  so  reported  April  2,  1893,  at  Kouts, 
Ind.,  and  common  April  2,  1885.  (Parker.)  About  this  time,  how- 
ever, the  migrants  leave,  and  only  those  who  remain  to  breed  are 
found.    In  years  gone  by  many  more  bred  with  us  than  do  now. 

Thirty  years  ago  it  was  not  uncommon  to  find  upon  the  upland 
meadows  of  Franklin  and  other  southern  counties,  where  great  flocks 
of  these  geese  had  stopped  during  the  March  migrations,  numbers  of 
eggs  tliat  had  been  dropped  by  them. 

They  still  breed  in  some  numbers  in  the  Kankakee  region  and 
less  frequently  in  other  favorable  localities,  notably  Dekalb  County 
(J.  0.  Snyder),  Steuben  County,  at  Twin  Lakes  of  the  Wood  (Mrs. 
J.  L.  Hine),  Laporte  County  (C.  L.  Barber).  They  evidently  begin 
nesting  between  April  15  and  May  1,  as  nests  with  the  full  comple- 
ment of  eggs  are  usually  found  from  the  first  to  third  week  in  May. 

These  gces€  are  often  domesticated.  In  our  State  the  farmers  in  some 
localities  where  they  breed,  get  the  eggs  and  hatch  them  under  a  hen. 
Mr.  L.  T.  Meyer  informs  me  of  one  farmer  in  Lake  County  who  found 
a  nest  containing  six  eggs,  built  upon  a  muskrat  house.  He  took  the 
egg^j  and  the  hen  under  which  he  set  them  hatched  four  goslings. 
These  he  kept  for  a  number  of  years,  and  they  bred  every  year.  In 
this  connection  I  desire  to  refer  to  an  account  of  domesticated  Canada 
Geese  by  Mr.  Wm.  Dutcher,  in  the  Auk,  January,  1885,  p.  111.  The 
notes  are  given  from  the  experience  of  Capt.  Lane,  of  Shinnecock  Bay, 
Lon^  Island,  and  from  these  T  quote  the  following  concerning  their 
breed in^^  habits:  '^They  make  their  nestf^  of  dried  gra*:?,  raising  them 
about  twelve  inches  from  the  ground.  They  feather  them  when  they  be- 
gin to  lay,  which  is  about  May  1.  None  lay  until  three  years  old.  The 
first  season  four  eggs  are  laid,  five  the  second,  and  when  older,  six 
or  seven.  A  goose  never  has  more  than  one  mate,  but  while  the  goose 
is  sitting  the  gander  never  leaves  her,  though  he  never  sits  on  the  nest. 
The  time  of  incubation  is  four  weeks.  The  young  when  hatched  are 
strong  enough  to  take  care  of  themselves;  that  is,  they  eat  grass  and 
walk  and  swim  as  soon  as  they  get  dry.    They  will  eat  meal  on  the 
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second  day.  They  are  in  the  down  four  weeks  and  are  fully  grown  in 
six  weeks.  When  swimming,  the  gander  goes  ahead,  the  young  next 
and  the  goose  follows  invariably." 

The  following  records  taken  from  English  Lake,  are  given:  The  first 
was  killed  in  1881,  February  16;  1886,  March  17;  1887,  March  13; 
1889,  common  March  9,  had  been  present  several  days;  1891,  first  seen 
February  14;  1892,  February  27;  1894,  February  22  at  (ToUeston, 
Lake  County);  1896,  February  2. 

They  arrive  on  our  marshes  in  September,  but  in  the  southern  part 
of  the  State  are  seldom  seen  until  after  the  middle  of  October.  They 
remain  until  the  first  cold  snap,  then  the  great  body  pushes  on  towards 
the  Gulf  of  Mexico. 


"^56.    (172a).     Branta  canadensis  hutchinsii  (Sw.  k  liicn.). 

Hutchin's  Goose. 

Svnonvins,  Lf>skr  Canada  (loosi:,  Little  WildCioosf. 

Similar  to  last  species;  much  smaller  and  tail  feathers  usually  14 
or  16. 

length,  about  25.00-34.00;  wing,  14.75-17.75;  bill,  1.20-1.90;  tar- 
sus, 2.26-3.20. 

Range. — North  America;  breeds  in  Arctic  regions  and  AUivska, 
where  center  of  abuudanco  is  along  lower  Yukon,  and  thence  south  to 
the  Kuskoquin.    (Nelson.)    Winters  in  southern  Tnited  St^iter^. 

Nest,  similar  to  last.    Eggs.  4-6;  white;  3.18  by  2.10. 

Migrant  and  occasional  winter  resident;  formery  common:  now 
rarely  seen.    These  geese  are  commonly  called  by  hunters  "Brant.'' 

In  18^9  Dr.  A.  W.  Brayton  noted  it  as  common.  (Trans.  Ind.  Hort. 
Soc.,  1879,  p.  178.)  Mr.  K.  J.  Chansler  informs  me  that  ihey  were 
formerly  common  in  Knox  County,  especially  in  the  fall.  In  1891  he 
saw  a  large  flock  of  them  in  Gibson  County.  They  were  cjuite  common 
the  winter  of  1893-4  and  the  fall  of  1896.  Mr.  Chansler  says  even 
when  they  are  not  near  enough  to  he  distinguished  by  their  smaller 
size,  they  can  be  recognizd  by  their  voices,  which  are  finer  and  more 
resembles  that  of  the  domestic  goose.  He  says  he  has  often  seen  them 
jSying  with  Canada  Geese  and  with  Mallard  Ducks.  They  appear  in 
the  northern  part  of  the  State  in  September,  and  reach  the  lower 
Wabash  Valley  from  October  25  to  27,  and  the  length  of  their  stay 
depends  upon  the  weather. 

In  spring  they  go  north  in  March.  The  last  record  1  have  is  from. 
Knox  County,  March  18,  1897. 
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57.    (173).    Branta  bemicla  (Linn). 

Bvftnt. 

Head  entirely  black;  middle  of  meek  with  a  pateh  of  white  streaks 
on  each  side;  upper  parts  browniah-gray,  the  feathers  narrowly  tipped 
with  grayish-white;  lower  parts  pale  grayish,  in  conspicuous  contrast 
with  black  of  chesty  and  gradually  fading  into  the  white  of  anal  region 
and  crissum. 

Length,  23.50-30.50;  wing,  12.30-13.60;  bill,  1^0-1.50;  tarsus,  2.10- 
2.40. 

Sanoe. — Northern  parts  of  Northern  Hemisphere;  in  North  Amer- 
ica chiefly  on  the  Atlantic  coast;  rare  in  the  interior  or  away  from  salt 
water.    Breeds  only  in  Arctic  Circle. 

Nest,  a  hollow  in  the  sand,  lined  with  feathers  and  down.  Eggs, 
4-6;  grayish  or  dirty  white;  2.92  by  2.02. 

Accidental  visitor. 

This  goose  prefers  the  sea,  and  does  not  wander  far  from  tide  water. 
It  is,  however,  occasionally  found  in  the  interior,  where  it  has  been 
reported  from  Ohio,  Illinois  and  Wisconsin. 

Dr.  Rufus  Haymond  reported  it  from  the  Whitewater  Valley.  (Proc. 
Phil.  Acad.  Nat.  Sci.,  1856,  p.  296,  and  Ind.  Geol.  Kept.,  1869,  p.  232.) 
Mr.  0.  B.  Warren  informs  me  that  a  specimen  was  taken  at  Albion, 
Micli.,  by  E.  M.  Griffin  in  the  winter  of  1884,  and  is  now  in  the  collec- 
tion of  the  college  there.  There  are  also  other  Michigan  records. 
(Cook,  Birds  of  Michigan,  p.  47.)  Prof.  Cooke  says  during  the  winter 
of  1883-4  this  s[>ecies  was  represented  from  Illinois  southward  by  a 
few  rare  visitant?.    (Bird  Mig.  Miss.  Valley,  p.  78.) 

Subfamily  CYCJNINM:.     Swans. 
28.    (*Kxua  OT.OR  Wagler. 

a'.  Hill  bliirk  with  a  yellow  spot:  the  distant'e  from  the  eye  to  the  nostril  much 

greater  tliaii  from  the  latter  point  to  the  ti])  of  bill. 

O.  coliunbianua  (Ord.).     58 
a~.  \V\\\  bi.u'k.   no  yellow;    the  distariee  from  the  eye  to  the  nostril  not  greater 

than  from  the  l.itter  point  lo  tip  of  bill.  O.  buccinator  (Rich.).     59 

58.    (180)     Olor  colnmbianns  (Ord.). 

Whistling  Swan. 

Pure  white;  head  often  stained  with  rusty;  bill  and  lores,  black, 
usually  the  latter  with  small  yellow  spot;  iris,  dark  brown;  feet,  black. 

Lenirth  about  51.00:  extent,  81.00;  wing,  21.00-22.00:  bill,  3.80- 
4.20;  tarsus,  1.00-4.32. 
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Range. — The  whole  of  North  America,  breeding  far  north;  Com- 
mander Islands,  Kamtchatka.  Accidental  in  Scotland.  Winters  in  In- 
diana and  Illinois-  and  south  to  Gulf  of  Mexico. 

Nest,  in  a  tussock  of  grass  near  the  water,  often  surrounded  by  it 
so  closely  that  the  bird  while  sitting  on  the  eggs  has  her  feet  sub- 
merged.   EggSj  2-5;  white,  often  stained  with  brown;  4.19  by  2.72. 

Not  common  migrant  and  rare  winter  resident. 

They  spend  the  summer  far  to  the  north  of  the  United  States, 
breeding  at  least  south  to  a  line  from  Hudson  Bay  to  Alaska,  and  not 
in  the  United  States. 

They  migrate  late  in  the  fall;  November  seems  to  be  their  month, 
and  I  find  no  earlier  records  at  hand  for  the  Ohio  Valley  or  the  lower 
lake  region.  Nov.  15,  1894,  one  was  taken  at  Long  Lake,  Wabash 
County.    (Ulrey  and  Wallace,  Proc.  I.  A.  S.,  1895,  p.  150.) 

November  19,  1896,  Prof.  E.  L.  Mosely  reports  it  from  Sandusky, 
0.,  and  adds:  "It  is  said  to  have  been  seen  earlier." 

One  killed  at  Mason,  Mich.,  November  28,  1878.  It  has  also  been 
taken  in  Michigan  in  winter.  Prof.  A.  J.  Cook  informs  us  that  E.  A. 
Lockwood  took  two  in  the  month  of  December  at  South  Haven.  (Birds 
of  Michigan,  pp.  47,  48.)  My  friend,  Mr.  B.  T.  Gault,  informs  me 
he  saw  nine  swans,  species  unknown,  near  Thayer,  Newton  County, 
Indiana,  January  18,  1892.  Seven  swans  were  seen  on  Swan  Pond, 
Daviess  County,  in  the  spring  of  1897.    (Chansler.) 

The  return  journey  to  their  breeding  grounds  is  made  in  March  and 
early  April.  They  are  more  often  seen  in  spring  than  fall,  some- 
times being  not  uncommon  at  that  time  in  the  northern  part  of  the 
State.  Mr.  Nelson  notes  that  they  were  unusually  numerous  in  the 
sprin<i:  of  187fi  in  the  vicinity  of  Chicago.  (Birds  N.  E.  Illinois, 
p.  13r>.) 

The  earliest  spring  record  is  that  of  a  specimen  in  my  collection, 
shot  by  Stephen  McKeown,  in  Franklin  County,  March  7,  1888. 

Mr.  L.  T.  Meyer  reports  it  from  Lake  County  March  8,  1888;  Mr. 
Ruthven  Deane  saw  nine  at  English  Lake  March  11,  1894,  but  did 
not  identifv  them. 

Mr.  R.  B.  Trouslot  informs  me  that  there  is  a  specimen  in  the  High 
School  at  Valparaiso  that  was  taken  in  Porter  County  March  22,  1887. 

Prof.  Evermann  says  that  it  is  more  often  seen  in  Carroll  County 
in  spring.  There  is  a  specimen  in  the  collection  of  Cuvier  Club,  Cin- 
cinnati, from  Indiana  (Dury);  also,  one  in  the  State  Geologist's  office 
at  Indianapolis  from  Decatur  County.  Mr.  Parker  saw  five  swans 
flyinir  over  Calumet  Lake,  Illinois,  and  about  fifty  on  the  Kankakee 
River  at  Kouts,  Ind.,  March  31,  1894,  but    did    not  determine   the 
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species.    The  latest  record  for  the  State  is  the  second  specimen  noted 
in  Dekalb  County,  April  1,  1890.    (H.  W.  McBride.) 

Formerly,  when  these  birds  were  more  abundant,  they  migrated  in 
flocks  of  twenty  or  thirty,  and  sometimes  as  many  as  fifty,  high  in  air  in 
two  converging  lines,  like  a  flock  of  Canada  Geese.  It  is  said  there  is 
not  the  noticeable  movement  of  the  wings  as  with  geese,  yet  when 
traveling  at  their  ordinary  gait,  with  the  wind  in  their  favor,  it  is  esti- 
mated they  travel  at  least  a  hundred  miles  an  hour.  Like  Wild  Qeese, 
they  move  regardless  of  the  trend  of  water  courses.  In  winter  they  are 
said  to  be  very  common  some  years  on  the  south  Atlantic  and  Gulf 
coasts.  Mr.  Dall  notes  that  they  reach  the  Yukon  about  May  1,  and 
says  they  descend  that  stream  instead  of  going  up  it,  as  most 
of  the  geese  do  at  this  season.  Mr.  E.  W.  Nelson  notes  his  experience 
in  finding  a  iiest  ol  this  swan.  "On  June  14,  1880,  a  swan  was  seen 
flying  from  the  side  of  a  small  pond  on  the  marsh  near  St.  Michaels, 
and  a  close  search  finally  revealed  the  nest.  The  eggs  were  completely 
hidden  in  loose  moss,  which  covered  the  ground  about  the  spot  and  in 
which  the  bird  had  made  a  depression  by  plucking  up  the  moss  and 
arranging  it  for  the  purpose.  The  site  was  so  artfully  chosen  and 
prepared  that  I  passed  the  spot  in  my  search,  and  one  of  my  native 
hunters  coming  close  behind,  called  me  back,  and  thrusting  his  stick 
in  the  moss,  exposed  the  eggs.*^    (Nat.  Hist.  Coll.  in  Alaska,  p.  92.) 

^59.    (181).    Olor  buccinator  (Rich.). 

Trmnpeter  Swan. 

Pure  white;  head,  sometimes  neck  and  lower  parts,  stained  with 
rusty;  feet,  bill  and  lores,  black,  latter  without  yellow  spot. 

Length,  60.00-6G.00;  extent,  9«.00-near  120.00;  wing,  21.00-27.50; 
bill,  4.30-4.70;  tarsus,  4.54-4.95. 

Range. — Chiefly  the  interior  of  North  America,  from  the  Gulf  coast 
to  the  fur  countries,  breeding  from  Iowa  and  the  Dakotas  (formerly 
Indiana)  northward;  west  to  thje  Pacific  Coast;  rare  or  casual  on  the 
Atlantic. 

Nest,  on  high  dry  ground  near  water,  of  grass  and  feathers.  Eggs, 
2-6;  white;  4.46  by  2.92. 

Rare  migrant  and  probably  winter  resident;  not  seen  as  often  as  last 
species.    Formerly  summer  resident  and  bred. 

Its  breeding  range  extends  farther  south  than  the  last  mentioned 

swan,  reaching  into  the  United  States  as  far  as  Iowa  and  Minnesota, 

and  extending    from    northwestern    Hudson    Bay  (Heame)  to    the 

Pacific  Coast  and  northward  to  Alaska  and  beyond  the  Arctic  Circle 

41 — Geol 
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(Bichardson.)  Mr.  T.  H.  Ball  informs  me  that  formerly  swans  bred  in 
the  Kankakee  marshes  in  Lake  County. 

They  migrate  almost  wholly  through  the  Mississippi  Valley.  In  the 
fall  it  appears  sooner  than  the  other  species.  Although  not  identified, 
the  swans  observed  by  Mr.  J.  G.  Parker,  Jr.,  at  Calumet  Lake,  EL,  in 
September,  1887,  were  probably  this  species.  It,  too,  is  less  frequently 
observed  in  fall,  and  may  be  a  winter  resident.  Dr.  F.  W.  Langdon 
notes  one  specimen  of  this  species  seen  on  the  Ohio  River  near  Cincin- 
nati, in  December,  1876,  which  was  taken,  and  is  preserved  in  the  col- 
lection of  Max  Wocher,  in  that  city.  (Jour.  Cin.  Soc.  Nat.  Hist.,  I, 
1879,  p.  185.)  The  swans  observed  by  Mr.  Gault  in  January  and  noted 
under  the  last  species  may  belong  to  this.  Prof.  Cooke  notes  that  it 
sometimes  winters  north  to  Illinois.  The  larger  part,  however,  pass 
farther  south,  where  it  is  abundant  in  winter  along  the  Gulf  coast. 

The  earliest  migratory  record  in  the  spring  is  February  22,  1890. 
On  that  day  Mr.  H.  W.  McBride  identified  a  flock  of  eight  at  Waterloo, 
Dekalb  County. 

The  same  date,  February  22,  in  1894,  a  gentleman  at  Valparaiso 
shot  one  out  of  a  flock  of  seven  as  they  were  "coming  in"  to  alight  in  a 
spring  hole.  The  day  was  very  cold  and  much  snow  was  on  the 
ground.  The  bird  weighed  24^  pounds.  The  following  are  the  meas- 
urements: Length,  50.00;  extent,  83.00;  width,  21.00;  tail,  8.00;  tail 
of  24  feathers.  This  specimen  is  now  in  the  collection  of  Mr.  Ruthven 
Deane,  Chicago.  Dr.  Vernon  Gould  informs  me  that  six  or  eight  were 
shot  near  Rochester  in  March,  1890.  He  dissected  one,  and  is  positive 
of  the  identification.  In  the  spring  of  1883  a  flock  of  eight  alighted  on 
Cedar  Lake,  Lake  County,  and  three  were  shot  with  a  rifle.  (L.  T. 
Meyer.)  Three  were  noted  at  Jjaporte  March  24,  1896.  (Chas.  Bar- 
ber.) Mr.  J.  P.  Feagler  saw  two  at  Waterloo  March  18,  1897,  and 
saw  others  March  22.  Prof.  Kvermann  notes  that  it  has  been  taken  in 
Carroll  County.    (The  Auk,  October,  1888,  p.  346.) 

It  is  a  grand  bird,  weighing  often  as  much  as  thirty  pounds  and 
sometimes  nearly  forty,  with  a  spread  of  wings  of  eight  to  nearly  ten 
feet — much  greater  than  any  other  American  bird,  excepting  only  the 
Condor  and  the  California  Vulture,  both  of  which  are  considerably 
inferior  in  weight.  Its  eggs,  averaging  about  4.46  by  nearly  3.00 
inches  in  size,  are  so  large  that  one  of  them  is  said  to  be  a  sufficient 
meal  for  a  moderate  man.  Although  so  large,  it  is  swift  of  wing,  and 
Hearne  states  that  in  his  opinion  it  is  more  difficult  to  shoot  when 
flying  than  any  other  bird. 

"The  name  Trumpeter  is  derived  from  its  ringing  note,  much  more 
sonorous  than  that  of  the  common  species  (0.  columbianus),  and  said 
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to  resemble  a  blast  from  a  French  horn/'    (Bidgway^  Birds  of  Illinois, 
p.  107.) 

The  esctreme  length  of  the  trachea  (windpipe)  and  its  peculiar  fold- 
ings attract  the  attention  of  those  who  attempt  the  dissection  of  one  of 
these  swans. 


E.     Order  HERODIONES.      Herons,  Storks, 

Ibises,  Etc. 

Suborder  IBIDE8.    Spoonbills  and  Ibises. 

XI.     Family  PLATALEID^E.     Spoonbills. 

Characters  same  as  familj.  Ajaja.     29 

29.    (trnus  ajaja  Rkich. 
a^.  Plumage  chiefiv  white;  back  and  wings  rose  pink.        A.  igiga  (Linn.).     60 

60.    (183).    Ajaja  ajaja  (Linn.). 

So»«ate  Spoonbill. 

• 

Adult, — Head  and  throat  bare;  neck,  back  and  breast,  white;  tail, 
oiunge^bufp,  the  shafts  deep  pink;  rest  of  plumage,  pale  rose  pink; 
lesser  wing  coverts,  upper  and  undertail  coverts,  carmine.  Immature. — 
Similar,  but  without  carmine  on  wing  and  tail  coverts,  and  tail  pink- 
ish. Young. — Similar;  head  and  throat  feathered;  tail  and  carmine- 
colored  parts  pink. 

Length,  aboUt  28.00-35.00;  wing,  14.10-16.30;  bill,  6.20-7.16;  greats 
est  width  of  biU,  2.00-2.20;  tarsus,  3.76-4.66. 

Range. — America,  from  Patagonia  to  Illinois  and  Indiana;  most 
numerous  in  the  tropics.    Breeds  in  Louisiana  and  Florida,  and  south. 

Nest,  on  trees  or  in  marshes,  in  tropics,  of  sticks.  Eggs,  3-4, 
rarely  7;  white  or  buffy  white;  2.57  by  1.73. 

Accidental  visitor. 

Mr.  E.  J.  Chansler  writes  me  that  he  is  informed  by  Mr.  H.  M. 
Smith  that  in  the  spring  of  1856  Mr.  H.  Sones  shot  two  of  these 
beautiful  birds  in  a  swampy  place  a  few  miles  east  of  Vincennes  on  the 
line  of  the  B.  &  0.  S.-W.  R.  R.  Mr.  Sones  was  collecting  for  some 
eastern  or  foreign  institution,  and  was  living  with  Mr.  Smith  when 
he  obtained  these  specimens.  If  they  are  in  existence  it  would  be  in- 
teresting to  know  where  they  are.  Prof.  B.  W.  Evermann,  from  inves- 
tigations he  has  made,  is  satisfied  that  some  of  these  birds  were  seen 
and  one  killed  near  Terre  Haute  several  years  ago.    A  Roseate  Spoon- 
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dates  accompanying  them  are  for  July^  Auguat,  September  and  Octo- 
ber, the  earliest  being  July  30  (1887)  and  the  latest  October  30  of  the 
same  year.  Dr.  Wheaton  mentions  one  being  taken  in  spring  ten  miles 
west  of  Cleveland.  (Birds  of  Ohio,  p.  497.)  The  first  account  of  the  oc- 
currence of  these  birds  in  the  State  is  given  by  Dr.  Haymond  (Proc. 
Phila.  Acad.  Nat.  Sci.,  1866,  p.  296),  in  which  he  says:  "The  first  day 
of  August,  1855,  a  large  flock  of  these  birds  made  their  appearance  in 
this  n^ghborhood.  They  remained  along  the  hver  and  the  White- 
water Canal  for  about  a  month  or  six  weeks.  A  son  of  one  of  my 
neighbors  broke  the  wing  of  one  of  them  and  caught  it.  After  keeping 
it  three  or  four  weeks,  feeding  it  upon  fish,  he  gave  it  to  me.  I  kept  it 
until  the  first  of  November,  when  it  fell  a  victim,  as  many  another  bi- 
ped has  done,  to  its  appetite.  Some  mackerel  had  been  placed  to  soak 
upon  a  table  in  the  back  yard,  one  of  which  he  stole  and  ate,  and  upon 
the  evening  of  the  next.day,  died  in  convulsions."  Dr.  Haymond  also 
refers  to  this  in  Indiana  Geological  Report,  1869,  p.  229. 

I  was  very  much  surprised  in  the  winter  of  1889-90,  to  have  brought 
to  me  by  my  friend,  Mr.  Edw.  Hughes,  the  skull  of  a  Wood  Ibis,  the 
name  of  which  he  desired  to  know.  He  said  it  was  the  skull  of  a  bird 
which  had  been  killed  about  three  miles  south  of  Brookville,  and  was 
preserved  as  a  curiosity  in  the  family  of  Mrs.  St.  John.  At  my  request 
he  inquired  the  date  and  facts  of  its  capture.  He  was  informed  that  it 
was  one  of  a  number  which  were  seen  along  the  river  in  the  summer 
of  1855  or  1856.  This  was  perhaps  one  of  the  same  flock  of  which  I 
have  before  spoken.  Dr.  F.  Stein  informs  me  that  he  saw  a  pair  of 
Wood  Ibises  at  "Little  Chain,^*  about  ten  miles  west  of  Mt.  Vernon, 
about  1874orl875.  One  was  shot  by  a  Mr.  Harmon  at  "Maple  Swamp," 
in  Carroll  County,  July  30,  1887.  Mr.  C.  E.  Newlin  informs  me  that 
the  specimen  is  in  the  possession  of  Dr.  0.  A.  J.  Morrison,  of  Middle 
Fork,  Ind.  Mr.  Ridgway  has  seen  it  in  Knox  and  Gibson  counties  sev- 
eral times,  and,  concerning  its  occurrence  there,  remarks:  "The  Wood 
Ibis  occurs  numerously  every  summer  along  the  Wabash,  and  while  ft 
may  not  breed,  I  think  that  it  does."  In  a  letter  to  Prof.  Evermann, 
he  says:  "I  remember,  years  ago,  seeing  these  birds  occasionally,  soar- 
ing in  circles,  high  in  air,  above  the  Wabash  River,  at  Mt.  Carmel,  the 
season,  T  think,  being  midsummer.  Again,  either  in  summer  or  early 
fall,  I  started  a  large  flock  which  had  been  perching  on  the  branches 
of  a  large  dead  sycamore  tree  overhanging  the  bank  of  Wliite  River 
Pond,  just  below  the  mouth  of  the  White  River,  but  did  not  get  any 
specimens.  The  species,  to  my  certain  knowledge,  occurs  more  or  less 
plentifully,  at  times,  at  the  Cypress  Pond,  in  the  southwestern  comer 
of  Knox  County  (Indiana),  but,  owing  to  the  circumstances  that  I 
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am  so  little  in  that  part  of  tiie  eoimtry^  I  am  oxiahle  to  state  whether 
they  occur  there  regularly  or  not.  I  believe  that  the  i^edes  f  onnerly 
bred  in  small  numbers  in  that  portion  of  the  Wabash  Valley,  though  I 
have  no  distinct  evidence  upon  which  to  base  this  supposition.  Most 
of  the  birds  now  seen  there^  however,  occur  late  in  summer  (August 
and  September),  a  considerable  portion  of  them,  perhaps  a  majority, 
being  young  birds  of  the  j«ar." 

Mr.  Sidgway  further  says  that  he  saw  at  ^Mt  Carmel  the  dried  head 
of  one  that  was  killed  by  a  hunter  at  the  Cypress  Pond  in  Kiioz 
County,"  and  that  he  has  been  reliably  informed  of  others  having  been 
killed  there. 

Prof.  B.  W.  Evermann  says:  ''Last  September  (1888)  I  saw  a 
mounted  specimen  in  a  store  window  at  Mt.  Vernon,  Ind.,  and,  upon 
inquiry,  learned  that  it  was  shot  by  a  fi^erman,  Dexter  Short,  about 
October  30,  1887,  at  Hovey's  Lake,  Posey  County,  Indiana.  There 
were  about  thirty-five  or  forty  in  the  flock,  ^he  first  ever  noticed  in  the 
county,'  according  to  the  fisherman.  They  remained  in  the  vicinity 
for  four  or  five  weeks,  and  then  disappeared.  Several  of  them  were 
killed,  but  I  could  learn  of  but  one  that  was  preserved.  It  is  now  in 
the  possession  of  Mr.  John  C.  Leffel,  of  Mt.  Vernon.  On  September 
11,  1888,  while  engaged  for  the  United  States  Fish  Commission  in  ex- 
ploring the  Wabash  River,  I  had  the  good  fortune  to  come  upon  a 
flock  of  nine  Wood  Ibises  at  Mackey's  Ferry,  ten  miles  west  of  Mt. 
Vernon.  They  were  sitting  in  the  tops  of  two  dead  trees,  just  across 
the  river  on  the  Illinois  side,  and  remained  there  during  the  entire 
time  of  our  stay  at  the  Ferr}' — from  about  8  to  1 1  a.  M.  In  addition 
to  these,  I  find  the  following  general  references  to  its  occurrence  in  In- 
diana: An  old  hunter  of  this  city  (Terre  Haute),  in  whom  I  have  con- 
fidence, tells  me  that  his  father  shot  a  Wood  Il>is  several  years  ago 
from  a  flock  of  several  at  the  old  reservoir  south  of  Terre  Haute.  Prom 
the  description  given  by  the  hunter,  I  am  quite  certain  that  he  was  not 
mistaken.  I  may  add  that  inquiry  among  people  in  Posey,  Gibson,  and 
Knox  counties  seems  to  show  that  it  is  a  very  rare  bird  there — one  that 
is  not  often  seen,  except  by  those  fellows  who  are  wont  to  prowl  around 
secluded  ponds,  and  wade  cypress  swamps,  looking  for  the  unusual 
among  animate  things." 

^fr.  Fletcher  M.  Noe  informs  me  that  in  the  collection  of  the  late 
Dr.  G.  M.  Levette,  which  came  into  his  possession,  were  some  skulls  of 
Wood  r)ises  labeled  "Indiana,"  1872.  Mr.  Noe  has  very  kindly  placed 
in  mv  collection  a  skull  from  the  same  source,  which  he  assures  me 
was  labeled  "Indiana,  1874."  Mr.  E.  J.  Chansler  informs  me  that  Dr. 
Smith,  of  Bicknell,  spoke  to  him  of  a  "Bald  Ibis,"  which  may  have 
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been  this  bird.  He  also  writes  that  Mr.  Balmer^  a  florist  and  taxider- 
mist at  Vincennes,  had  sent  to  him,  in  1892,  a  live  Wood  Ibis,  which 
had  been  caught  in  a  trap  on  Little  Swan  Pond,  Klnox  Coimty.  After 
a  day  or  two  it  escaped. 

"The  Wood  Ibis  is  a  remarkable  and  interesting  bird.  In  its  gen- 
eral size,  shape  and  color,  it  might  be  likened  to  a  crane,  being  about 
four  feet  long,  and  standing  still  higher  when  erect;  white  in  color, 
with  black-tipped  wings  and  back  tail.  The  head  is  peculiar,  being 
entirely  bald  in  the  adult  bird,  and  having  an  enormously  thick, 
heavy  bill,  tapering  and  a  little  decurved  at  the  end.  In  Florida  it  is 
sometimes  called  the  'Gannet.'  On  the  Colorado  it  is  known  as  the 
Water  Turkey.  The  carriage  of  the  Wood  Ibis  is  firm  and  sedate, 
almost  stately;  each  leg  is  slowly  lifted  and  planted  with  deliberate' 
precision  before  the  other  is  moved,  when  the  birds  walk  unsuspicious 
of  danger.  I  never  saw  one  run  rapidly,  since  on  all  the  occasions, 
when  I  have  been  the  cause  of  alarm,  the  bird  took  wing  directly.  It 
springs  powerfully  from  the  ground,  bending  low  to  gather  strength, 
and  for  a  little  distance  flaps  hurriedly  with  dangling  legs,  as  if  it  was 
much  exertion  to  lift  so  heavy  a  body.  But  fairly  on  wing,  clean  of  all 
obstacles,  the  flight  is  firm,  strong  and  direct,  performed  with  con- 
tinuous,  moderately  rapid  beats  of  the  wing,  except  when  the  birds  are 
sailing  in  circles,  as  above  noted.  When  proceeding  in  a  straight  line 
the  feet  are  stretched  horizontally  backward,  but  the  head  is  not  drawn 
closely  in  upon  the  breast,  as  is  the  case  with  Herons,  so  that  the  bird 
presents  what  may  he  called  a  top-heavy  appearance,  increased  by  the 
thick,  large  bill. 

"The  eggs  of  the  Wood  Ibis  are  like  Herons',  in  being  nearly  ellip- 
soidal, but  differ  from  them,  as  well  as  those  of  the  Bay  Ibis,  in  color, 
which  is  uniform  dull  white,  without  markings.  The  shell  is  rather 
rough  to  the  touch,  with  a  coating  of  softish,  flaky,  calcareous  sub- 
stance. A  specimen  that  I  measured  was  exactly  2$  inches  in  length 
by  1 J  in  breadth.  Two  or  three  are  said  to  be  a  nest  complement." 
(Dr.  Coues,  Birds  N.  W.,  p.  513.) 


Suborder  HERODII.     Herons,  Egreis,  Bitterns,  Etc. 
XIV.     Family  ARDEID^.     Herons,  Bitterns,  Etc. 

a^.  Tail  feathers,  10,  very  short;  outer  toe  shorter  than  inner. 

6^  Wing  over  10.  Botaurus.     32 

b^.  Wing  under  10.  Ardetta.     83 

a^.  Tail  feathers,  12,  rather  long;  outer  toe  not  shorter  than  inner. 
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c'.  Bill  long  and  slender,  at  least  five  timet  as  long  as  its  depth  at  base. 

Ardea.     34 
e-.  Bill  rather  short  and  thick,  four  times  as  long  as  depth  al  base  or  less. 

Nycticorax.     35 
Sdbfahily  BOTAL'RIN.l'l     Bittkhss. 

32.    liRHi-sBOTAUKL'SIlEiBHiiiK. 
.  Size,  large  ;  sexes  alike  ;  young  eimilar. 
6'.  Wing'over  9..i0;  body  variegated  with  various  shades  nf  brown, 

B.  lentiginoaus  (Montitg.).    63 

*63.    (190).    Botaurus  lentiginosus  (Mobtao.). 

American  Bittern. 


Plumage  of  upper  parts,  singularly  freckled  with  brown  of  various 
shades,  blackish,  tawEy,  and  whitish;  neck  and  under  parts,  ochery  or 
tawny-white,  each  feather  marked  with  a  brown,  dark-edged  stripe; 
the  throat  line,  white,  with  brown  streaks;  a  Telvety-black  patch  on 
each  side  of  the  neck  above;  crown,  dull  brown,  with  buff  superciliary 
stripe;  tail,  brown;  quills,  green i?h-black,  with  a  glaucous  shade,  brown 
tipped;  bill,  black  and  yellowish;  legs,  greenisli;  soles,  yellow. 

Length,  84.00-34,00;  wing,  9,80-13.00;  bill,  2.50-3.20;  tarsus,  3.10- 
3.85, 

Range. — Temperate  North  America  north  to  Hudson  Bay.  Breeds 
chiefly  north  of  the  latitude  of  'the  mouth  of  the  Ohio  River  to 
about  60°,  Winters  from  south  Indiana  and  Illinois  to  Gautemala  and 
West  Indies, 

Nest,  in  swampy  places  on  the  ground.  Eggs,  3-5;  brownish-drab; 
about  2.00  by  1,50. 
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Regular  migrant;  tolerably  common;  summet  resident  in  suitable 
localitiee,  especiaily  in  the  northern  part  of  the  State,  where,  in  some 
places,  it  breeds  commonly.  In  mild  winters  it  sometimes  remaina 
among  the  ponds  and  swamps  of  the  lower  Wabaeh  Valley. 

There  the  last  late  migrants  find  their  way  in  November,  and  Mr. 
E.  J.  Chansler  has  reported  them  in  Knos  County  through  December 
(1883),  and  in  January. 


The  Bittern  is  much  more  common  during  migrations  some  yean 
than  others.  To  the  unobserving,  evwi  in  the  vicinity  of  its  favorite 
haunts,  it  seems  to  be  of  itnusual  occurrence,  while  throughout  the 
hilly  and  rolling  land  of  aofrtb«n  lodtaaa,  and  the  better  drained 
middle  portion  of  the  State,  where  it  ooly  oeeors  during  migrations, 
the  occasional  one  seen  tells  to  most  persons  no  story  of  the  unseen 
multitude  that  has  passed  over  to  or  from  their  reedy  summer  homes. 
To  them  it  is  a  rare  and  curious  bird. 

Some  years  the  migrations  begin  in  March.  The  year  1893  was  the 
eariieet  for  Bittern  movements  in  twenty  years  observation.  Prof.  W, 
S.  Blatchley  found  it  at  Terre  Haute  March  32,  and  the  first  arrived 
at  Greensburg  March  23  (Shannon). 

In  1885  the  first  was  seen  at  Brookvilla  April  3,  and  in  1888  at  Via- 
cennes  April  3  (Balmer).  While  it  occasionally  reaches  the  vicinity  of 
Chicago  by  April  10  (Parker),  its  record  at  Petersburg,  Mich.,  April  7, 
1886  (Trombley)  is  the  earliest  within  the  district  noted  at  that  lati- 
tude. TTsu&lly,  ho^vever,  it  is  found  throughout  southern  Indiana  be- 
tween April  5  and  25,  tboogb  sometimes  one  is  to  be  seen  eaily  in  May, 
and  in  tlt«  nortbera  put  of  the  State  April  15  to  May  10. 

They  nest  on  the  ground  in  marshes,  the  nests  being  sometimes  sap- 
rounded  by  or  ftoating  in  water.  It  does  not  associate  with  other 
Herons,  and  never  breeds  in  colonies. 
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Dr.  Morris  Gibbs  tells  us  it  utters  three  kinds  of  notes.  Two  of 
these  are  loud  sounding,  and  one/ a  low,  guttural  utterance,  seldom 
heard,  unless  one  is  near  the  bird  when  it  is  given.  He  says:  **The 
love  song  is  singular  in  the  extreme,  and  when  once  heard  is  never  to 
be  forgotten.  It  is  performed  and  uttered,  for  the  movements  in  ut- 
tering the  noise  are  as  singular  as  the  notes,  invariably  when  the  bird 
is  standing  in  the  marsh.  The  sounds  so  nearly  resemble  the  words 
plum  p^idden  that  the  bird  has  received  this  name.  These  syllables  are 
repeated  from  four  to  eight  times,  generally  six  or  seven  times.  The 
accent  is  on  the  pud,  the  final  syllable,  den,  being  less  distinct  than  the 
other.  The  sounds  coming  from  the  marsh  are  mysterious,  and  seem 
almost  unearthly.  Not  like  the  notes  of  any  other  birds  of  Michigan, 
they  are  easily  learned,  and  once  heard  are  never  to  be  forgotten.  The 
other  name  of  Stake  Driver  is  also  earned  by  its  peculiar,  well-defined 
notes,  ka,  whack,  ha,  whack,  uttered  like  the  others,  in  a  most  method- 
ical and  apparently  strained  manner. 

The  bird,  I  believe,  only  the  male,  when  uttering  either  of  its  pe- 
culiar songs,  has  a  most  remarkable  series  of  movements  to  go  through, 
which  are  ludicrous  in  the  extreme  to  the  observer,  though  seriously, 
and  I  doubt  not  pompously,  performed  by  Botaurus  in  his  efforts  at 
propitiating  his  loved  one,  or  later  in  acknowledging  his  success  as  a 
benedictine  boss  of  the  marsh."    (0.  &  0.,  Vol.  XIV,  1889,  p.  120.) 

In  the  most  common  illusions  to  the  spring  song  of  the  Bittern  it 
is  called  'dooming."  Others  think  its  vocal  performance  at  times  re- 
sembles the  noise  made  by  an  old  wooden  stock  pump. 

The  nesting  begins  soon  after  arrival  and  continues  through  May 
and  June.  Mr.  Ruthven  Deane  tells  me  of  finding  a  nest  containing 
four  quite  fresh  eggs  at  English  Lake,  June  10,  1888.  The  nest  was 
a  loose  structure  of  broken  cane,  floating  on  the  water,  built  about  one 
foot  high.  A  large  snapping  turtle  (Chelydra  serpentina)  was  on  the 
side  of  the  nest,  evidently  with  the  intention  of  capturing  the  eggs  or 
sitting  bird,  who  was  sitting  unconcerned.  Mr.  C.  E.  Aiken  found  it 
breeding  abundantly  along  the  Calumet  River  in  May,  1871.  It  has 
also  been  reported  as  breeding  in  the  following  counties:  Lake  (Meyer, 
Toppan,  Parker),  Knox  and  Gibson  (Ridgway),  Porter  (Byrkit),  Vigo 
(Evermann),  Boone  (Beasley),  Laporte  (Barber),  Dekalb  (Feagler, 
H.  W.  McBride),  Wabash  (Bell),  Steuben  and  Lagrange  (H.  W.  Mc- 
Bride). 

They  live  upon  fish,  frogs,  lizards,  crawfish,  insects,  meadow  mice 
and  such  other  food  as  is  found  in  the  marshes  and  wet  meadows. 

The  southward  migration  begins  in  August.  They  were  very  com- 
mon at  English  Lake  August  8,  1897.  (Deane.)    I  have  taken  it  in 
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Franklin  County  August  18, 1896.  They  keep  stringing  along  through 
September,  October,  and  some  years,  the  greater  part  of  November. 
Mr.  Beasley  noted  five  in  Boone  County  November  8,  1894,  and  Prof. 
W.  P.  Shannon  saw  one  at  Greensburg  November  21,  1896. 

3:^.    UEKU8  ARDETTA  Gray. 

a^.  Size  very  small;  sexes  unlike;  young  unlike  adult. 

h^.  Wing  under  9.50;   color  above,  male  glossy  black,  female  brown;    under 
parU  bufiy.  A.  exilis  (Gmel.).     64 

*64.     (191).    Ardetta  exilis  (Gmel.). 

Least  Bittern. 

Male. — With  the  slightest  crested  crown;  back  and  tail,  glossy  green- 
ish-black; neck  behind,  most  of  the  wing  coverts  and  outer  edges  of 
inner  quills,  rich  chestnut;  other  wing  coverts,  brownish-yellow  varied 
with  white  along  the  throat  line,  the  sides  of  the  breast  with  a  black- 
ish-brown patch;  bill  and  lores,  mostly  pale  yellow,  the  bill  black- 
ish; eyes  and  soles,  yellow;  legs,  greenish-yellow.  Female. — With  the 
black  of  the  back  entirely,  that  of  the  crown  mostly  or  wholly,  replaced 
by  rich  purplish-chestnut,  the  edges  of  the  scapulars  forming  a  brown- 
ish-white stripe  on  either  side. 

Length,  12.00-14.25;  wing,  4.30-5.25;  bill,  1.60-1.90;  tarsus,  1.50- 
1.75. 

Range. — America,  north  to  British  Provinces.  York  Factory,  Mani- 
toba, Ontario.  Winters  from  southern  Florida  southward.  Breeds 
throughout  its  range. 

Nest,  among  reeds  and  swamp  vegetation,  of  rushes.  Eggs,  3-5; 
white,  often  greenish;  1.20  by  .93. 

Regular  migrant;  generally  rare,  but  locally  somewhat  common; 
summer  resident  in  suitable  localities;  some  places  common. 

In  the  southern  half  of  the  State,  outside  of  the  immediate  valley  of 
the  Wabash,  it  does  not  breed  and  is  very  rare.  Two  specimens  were 
taken  at  Brookville  years  ago  (Dr.  Haymond).  Besides  these  the 
only  records  for  that  part  of  the  State  are  a  specimen  taken  by  Mr. 
E.  L.  Guthrie  at  Adams,  Decatur  County,  in  May,  1884.  and  one  re- 
ported by  Edw.  Hughes,  from  the  same  place,  May  15,  1890. 

As  migrants  they  are  noted  the  latter  part  of  April,  in  May  and 
in  September  and  October.  The  earliest  record  for  the  State  is  from 
Wabash  County,  where  it  was  taken  April  19,  1894.  (Tlrey  and  Wal- 
lace, P.  I.  A.  S.,  1895,  p.  150.) 

Perhaps  they  begin  their  return  migration  in  August,  but  I  have 
no  dates  before  early  September.     They  were  found  at  Hyde  Lake 
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September  10,  1892  (Parker);  at  Sandusky,  0.,  September  28,  1896 
(Mosely),  and  Mr.  Chas.  Dury  informs  me  of  their  occurrence  at  Eng- 
lish Lake  in  October.  There  are  specimens  of  this  bird  in  the  State 
Museum  taken  in  Boone  County.  Mr.  Ruthven  Deane  found  a  number 
at  English  Lake  August  8,  1897. 

"Breeds  abundantly  about  Hyde  Lake  and  Calumet,  111.,  and  at 
Wolf  Lake,  at  Kouts  and  Liverpool,  Ind.,  laying  three  or  four  green- 
ish-white eggs  in  a  nest  just  above  the  water'^  (Parker).  Has 
also  been  reported  breeding  in  Lake  County  by  Mr.  George  L.  Toppan, 
Mr.  H.  K.  Coale  and  Mr.  L.  T.  Meyer.  Mr.  C.  E.  Aiken,  Starke 
County,  English  Lake,  "saw  several  and  found  nest  built  of  loose,  dry 
cane,  attached  to  the  reeds  three  feet  above  water,^'  June  10,  1888 
(Deane);  same  locality  (Dury);  Dekalb  County  (McBride,  Mrs.  Jano 
L.  Hine,  Feagler);  Vigo  County,  "a  number  breeding  May  31,  1890" 
(Evermann);  Boone  County  (Beasley);  Laporte  (Barber). 

The  account  of  his  observations  concerning  their  habits  at  breed- 
ing time  has  been  very  kindly  furnished  me  by  Prof.  Evermann.  He 
says:  "I  first  discovered  the  nests  of  this  bird  May  31,  1890,  while 
gathering  water  lilies  in  the  pond  (Goose  Pond,  nine  miles  south  of 
Terre  Haute).  The  water  does  not,  in  spring  at  least,  reach  a  greater 
depth  than  three  feet  in  its  deeper  parts.  The  center  of  the  pond  is 
filled  with  water  lilies  (Nuphar  and  Nymphcea),  which  were  then  in 
bloom,  while  in  the  more  shallow  water  are  rank  growths  of  cat-tails, 
rushes  (Equisetum  limosum),  sedges  (Sagittaria),  pickerel  weed  (PeU 
tandra  undulaia),  etc.  We  found  on  this  day  twelve  nests,  containing 
altogether  forty-three  eggs  of  the  Least  Bittern.  A  week  later,  June 
6,  I  found  two  more  nests,  containing  four  and  five  eggs,  respectively. 
I  usually  found  the  nest  from  a  few  inches  to  a  foot  above  the  water, 
placed  upon  a  few  stems  or  leaves  of  the  cat-tail,  which  the  bird  had 
evidently  bent  down  and  arranged  into  a  very  shallow,  insecure  nest. 
In  a  few  cases  the  nests  were  made  of  the  leaves  of  Sagittaria  or  Pel- 
tandra,  pressed  down  as  were  those  of  the  cat-tail.  I  did  not  see  the 
bird  on  the  nest  in  a  single  case,  so  watchful  and  shy  are  they.  In 
most  cases,  however,  the  bird  would  rise  from  the  cat-tails  and  fly 
away,  and  I  was  usually  able  to  find  a  nest  not  far  from  where  it  arose. 
I  did  not  find  more  than  five  eggs  in  any  set  (1-5, 1-5, 1-4, 1-4, 1-4, 1-4, 
1-4, 1-1, 1-1,-1-3  and  1-3  May  31,  and  1-4, 1-5  June  6),  while  most  sets 
contained  but  four.  All  the  eggs  taken  May  31  were  fresh,  and  no 
doubt  many  of  these  sets  containing  but  four  eggs  were  not  complete." 
Mr.  Blatchley  also  obtained  some  eggs  from  the  same  pond. 

It  also  nests  on  the  ground,  and  is  said  sometimes  to  build  in  a 
bush.  (Cook,  B.  of  Mich.,  p.  50.)  We  are  also  assured  in  the  same  pub- 
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cation  that  they  build  false  nests  and  that  the  male  fluuists  in  incubat- 
ing. They  rear  two  broods  a  year.  Dr.  Langdon  thinks,  as  he  found 
incomplete  sets  early  in  July  near  Sandusky,  0.  (J.  C.  S.  N.  H.,  Ill, 
1880,  p.  227.) 

Cory's  Bittern,  Botaurus  neoxena  Cory,  has  been  taken  in  Ontario 
and  Michigan,  and  should  be  sought  in  Indiana.  Its  habits  are  similar 
to  those  of  this  species  and  it  frequents  similar  places.  The  following 
is  its  description: 

Top  of  the  head,  back  and  tail,  dark  greenish-black,  showing  & 
green  gloss  when  held  to  the  light;  sides  of  the  head  and  throat  rufous- 
chestnut;  the  feathers  on  the  back  of  the  neck  showing  greenish-black 
tips;  breast  and  under  parts,  nearly  uniform  rufous-chestnut,  shading 
into  dull  black  on  the  side;  wing  coverts,  dark  rufous-chestnut;  under- 
wing  coverts,  paler  chestnut;  all  the  remiges  entirely  slaty,  plumbeous; 
under  tail  coverts,  uniform  dull  black.  Total  length,  10.80;  wing, 
4.30;  tarsus,  1.40;  bill,  1.80. 

Banoe. — Florida,  Okeechobee  region.  In  Florida  it  is  called  'TSlack 
Bittern*'  to  distinguish  it  from  the  ^TLeast  Bittern,"  which  is  called 
''Brown  Bittern.'' 


Subfamily  AKDEIN^K.     Herons  and  £ob>t8. 

'M.    GKHUrt  ARl>KA  LiHS.KUB. 

a^.  Bill  shorter  than  tarsus. 
b^.  Tarsus  less  than  twice  the  length  of  middle  toe  without  claw. 
r\  Wing  over  14.00. 
(P,  Color  chiefly  bluish;  wing  over  17.00.     Sul>genu8  Ardea. 
r'.  Top  of  head  (sometimes  entire  head)  white. 

A.  wuerdemanni  Haird.    66 
e^.  Top  of  head,  including  occipital  plumes,  black. 

A.  herodias  Linn.     66 
f/^.  Color  white;  wing  less  than  17.00.     Subgenus  Hkrodias  Hole. 
r2.  Wing  under  11.00.  A.  egretta  Gmel.     67 

/*.  Color  entirely  white;  plumes  of  breeding  season  very  long,  curved 
backward,  with  loose  webs.     Subgenus  Qar/etta  Kaup. 

A.  candidisaima  Gmel.     68 

/^.  Tips  of   primaries  bluish;    sometimes    most  of   plumage  bluish; 

plumes  of  breeding  season  slender,  with  compact  webs.     Subgenus 

FiX)Kii)A  Baird.  A.  ceerufea  Linn.     70 

a».  Kill  not  shorter  than  tarsus. 

g^.  Wing  more  than  8.00.     Subgenus  Hydbanassa  Hainl. 

A.  tricolor  ruficoUis  (Closse).     69 
g^.  Wing  not  more  than  8.00.     Subgenus  Butoroides  Blyth. 

A.  virescens  Linn.     71 
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Sabffcnui  Ardba. 

65.    ( — ).    Ardea  wuerdemanni  Baird. 

—  ^^ 

Wurdexnann's  Heron. 

Adult. — Head,  entirely  white,  forehead,  streaked  with  blackish; 
nearly  uniform  bluish-gray  above;  lower  parts,  white,  narrowly  striped 
or  streaked  with  black;  thighs  and  edge  of  wing,  cinnamon-rufous. 
Young. — Forehead  and  crown,  dull  date  color,  narrowly  streaked  with 
white;  feathers  of  occiput,  white,  with  dusky  tips;  wing  coverts,  spotted 
with  rusty,  the  lower  and  more  posterior  with  large  wedge-shaped 
white  spots.    (Ridgway.) 

Length,  48.00-60.00;  wing,  20.00-21.00;  bill,  6.96-6.50;  tarsus,  7.95- 
8.25. 

Eanqe. — Florida;  accidental  in  southern  Illinois  and  Indiana. 

Nest,  of  sticks  in  trees.    Eggs,  about  2.60  by  1.84. 

Accidental  visitor.  Mr.  Bidgway  reports  positively  identifying  this 
species  in  Knox  and  Qibson  counties  in  1876.  I  know  of  no  other 
account  of  its  occurrence  in  the  State.  This  is  doubtless  the  same 
specimen  to  which  he  refers  as  having  been  seen  on  several  occasions 
from  September  4  to  22,  inclusive,  at  Grand  Eapids,  in  the  Wabash 
River  near  Mt.  Carmel,  111.    (Birds  of  Illinois,  11,  p.  121.) 

This  species  is  now  included  in  the  "h3rpothetical  list"  by  the  Amer- 
ican Ornithologists'  Union.  Its  relationship  is  not  definitely  known, 
but  it  is  believed  to  be  either  the  colored  phase  of  A.  occidentalis  Aud. 
or  an  abnormal  specimen  of  A.  wardi  Ridgw.  (A.  0.  U.  check  list 
1895,  p.  328.)  Until  its  status  is  determined  it  should  retain  its  posi- 
tion in  our  list. 


*66.    (194).    Ardea  herodias  Linn. 

Great  Blue  Heron. 

Synonym,  Blve  Crane. 

Sexes  similar.  Female  much  smaller  than  male.  Adult  of  both 
sexes  grayish-blue  above,  the  neck  pale  purplish-brown,  with  a  white 
throat  line;  the  head  black,  with  a  white  frontal  patch;  the  under- 
parts  mostly  black,  streaked  with  white;  tibia,  edge  of  wing  and  some 
of  the  lower  neck  feathers,  orange-brown;  bill  and  eyes,  yellow;  bill, 
dusky;  lores  and  legs^  greenish.  The  young  differ  considerably,  but  are 
never  white,  and  can  not  be  confounded  with  any  of  the  succe^ng 
species. 
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Length,  about  42.00-50.00;  wing,  ] 7.90-l!).85;  bill,  4.30-6.35;  taraus, 
6.00-8.00. 

Banqe. — America,  from  Colombia  Valley  and  Venezuela  north  to 
Hudson  Bay  and  Sitka.  Breeds  locally  throughout  its  range.  Winters 
from  southern  Indiana  and  southern  Illinois  south. 


(inatlllitvlliTMi,. 

Nesl,  ot  sticks,  in  trees.    Eggs,  -3-6:  green isli-l>lue;  2.50  by  1.50. 

Common  migrant  and  summer  rosident:  nirc  winter  resident  south- 
ward. Breeding  abundantly  in  suitable  localities  in  the  northern  half 
of  the  State  and  in  Knox  and  Gibson  counties.  (Eidgway, 
Chansler,)  It  may  breed  at  other  points  in  the  Wabash  Valley. 
I  cannot  learn  of  its  breeding  along  the  Whitewater,  but  it  has  been  re- 
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ported  as  breeding  on  the  "Great  Miami."  (Langdon,  revised  list, 
Jonrn.  Cin.  Soc.  Nat.  Hist.,  January,  1879,  p.  183.)  They  usually 
breed  in  communities  of  greater  or  less  size,  known  as  ^Tieronries," 
but  are  occasionally  found  erecting  solitary  nests.  Mr.  C.  E.  Aiken, 
well  known  for  his  observations  on  the  birds  of  Colorado,  as  well  as  of 
this  State  and  Illinois,  has  very  kindly  written  me  his  experience  at  a 
heronry  known  as  "Crane  Heaven,"  occupjring  thirty  or  forty  acres 
along  the  Kankakee  River  some  twenty  miles  above  Water  Valley.  He 
was  there  in  May,  1886.  "The  locality  is  a  timbered  belt,  the  ground 
being  submerged  with  twelve  to  eighteen  inches  of  water  at  the  time. 
At  our  approach,  upon  the  discharge  of  a  gun,  the  birds  arose  with 
a  noise  like  thunder  and  hovered  in  hundreds  above  the  tree  tops. 
They  were  of  three  species — the  Great  Blue  Herons  (A.  herodias)  and 
the  Black-crowned  Night  Herons  (N.  nycticorax  ncsvius)  comprising 
the  majority;  but  the  beautiful  white  plumage  of  the  American  Egret 
(A.  egretta)  was  conspicuous  through  the  feathered  cloud,  and  these 
birds  were  quite  numerous. 

"Nearly  all  the  trees  throughout  the  area  were  loaded  with  nests, 
those  of  the  two  species  first  named  being  found  upon  the  same  tree, 
but  the  latter  birds  appeared  to  build  in  little  groups  by  themselves. 
We  did  not  climb  to  examine  the  nests,  but  most  of  them  appeared 
to  contain  young  birds.  Many  of  the  trees  were  dead,  apparently  from 
the  effects  of  the  birds  building  and  roosting  upon  them." 

Mr.  T.  H.  Ball  informs  me  of  two  heronries  in  Lake  County,  one, 
called  "Cranetown,"  in  the  southeastern  corner  of  the  county,  and 
another  in  sections  5  and  6,  north  of  the  Brown  Ditch — township  32, 
range  7,  west. 

^Ir.  Euthven  Deane  has  given  me  some  observations  on  a  heronry 
called  "Crane  Heaven"  near  English  Lake,  which,  March  18,  1894, 
was  occupied  almost  exclusively  by  Great  Blue  Herons,  though  quite 
a  number  of  Black-crowned  Night  Herons  always  breed  there. 

Mr.  J.  G.  Parker,  Jr.,  informs  me  of  a  large  colony  on  the  Kankakee 
River  nine  miles  south  of  Kouts,  Ind.  On  April  14,  1894,  he  reports 
the  heronry  filled  with  birds  nesting. 

Mr.  R.  B.  Trouslot,  April  25, 1887,  wrote  me  of  a  visit  recently  made 
by  him  from  Valparaiso  to  "Cranetown,"  in  Jasper  County.  There 
were,  he  said,  thousands  of  Great  Blue  Herons  nesting,  and  he  saw 
one  American  Egret. 

Mr.  Chas.  Dury  also  speaks  of  their  building  at  English  Lake. 

Mr.  L.  T.  Meyer,  in  1886,  wrote  me  of  their  building  in  the  Kanka- 
kee Marsh  in  great  numbers,  nesting  in  communities. 

42— Geol. 
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It  is  reported  breeding  in  Steuben  County  by  Mr.  J.  0.  Snyder,  and 
at  Golden  Lake,  that  county,  by  Mr.  J.  P.  Feagler  and  Mr.  H.  W.  Mc- 
Bhde.  Mr.  McBride  says  that  thia  heronry  is  known  as  '^Crane- 
towiL'^  The  place  is  an  ahnost  inaccessible  bayou,  covered  for  the 
most  part  by  very  large  elm  trees.  In  these  trees  every  year  breed 
great  numbers  of  Great  Blue  Herons- 
Prof.  B.  W.  Evermann  records  two  large  heronries  and  one  smaU 
one  in  GarroU  County.  He  found  as  many  as  thirteen  nests  on  one 
tree,  and  many  other  trees  contained  from  three  to  ten  nests  each. 
(The  Auk,  October,  1888,  p.  347.) 

Mr.  E.  R.  Quick  says  there  was  a  heronry  about  ten  miles  south  of 
Frankfort,  in  Clinton  County. 

They  have  also  been  reported  to  have  bred  in  the  following  counties: 
Vigo  (Evermann),  Allen  (Stockridge),  Dekalb  (McBride,  Mrs.  Hine), 
Clinton  (Ghere),  Tippecanoe,  at  mouth  of  Tippecanoe  River  (Dr.  E. 
Test).  Almost  all  of  these  friends  have  testified  to  the  effects  of  many 
destructive  influences  resulting  from  man's  efforts  to  reclaim  the  land 
for  tillage  or  from  wantonness  in  times  when  he  gave  himself  to  sport 
or  recreation.  Swan:)ps  have  U^en  drained,  trees  felled,  fire  ravaged  the 
heronries,  the  birds  have  been  shot  or  driven  away  and  the  eggs  permii- 
teil  to  spoil  or  the  young  perish.  A  number  of  colonies  have  been  exter- 
minated. All  are  year  by  year  growing  less.  The  people  who  live 
near  the  remaining  heronies  should  protect  the  birds  that  are  left. 
They  do  them  no  ill,  but  only  good. 

After  the  birds  are  reared  they,  to  a  greater  or  less  extent,  wan- 
der about  the  State.  They  arrive  so  early  and  nest  so  soon  after  arrival 
that  when  they  appear  many  think  they  are  late  migrants  or  possibly 
summer  residents.  In  the  southern  part  of  the  State  they  occasionally 
pass  the  winter.  The  earliest  migrant  was  noted  by  Prof.  Evermann 
in  Carroll  County,  February  14,  1885;  Dekalb  County,  February  22, 
1890  (H.  W.  McBride);  March  11,  1894,  Mr.  Deane  found  one  in 
^^Crane  Heaven,^^  English  Lake.  This  is  the  earliest  date  at  a  heronry. 
They  usually  appear  at  the  heronries  in  March,  the  bulk  arriving 
before  April  15.  Throughout  the  State  they  are  found  straggling 
along  through  April  and  occasionally  until  late  in  May;  Richmond 
May  21,  1897  (Hadley).  These  stragglers  must  breed  much  later 
than  the  others,  if  at  all.  Mr.  R.  B.  Trouslot  reports  taking  two  sets 
of  eggs  before  April  25, 1887,  and  Mr.  Deane  reports  young  in  some  of 
the  nests  at  English  Ijake,  May  4,  1890. 

They  begin  their  fall  migrations  in  August  and  continue  passing 
through  September  and  October^  a  few  remaining  sometimes  late  into 
November.     I  observed  them  at  Brookville  August  30  (1887).     Mr. 
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Deane  reported  two  at  English  Lfike  November  16,  1892.  Mr.  E.  J. 
Chansler  found  it  in  Knox  County  December  9,  1896.  They  feed 
largely  on  fish  and  frogs. 

SunoiNxrs  HERODIAS  Boiit. 

*67.    (196).    Ardea  egpretta  Gmkl. 

American  B^rot. 

Synonyms,  Great  White  Heron,  White  Crane. 

Plumage  entirely  white,  in  breeding  season,  with  long  plumes  pro- 
jecting from  the  back  and  drooping  beyond  the  tail;  bill,  lores  and 
eyes,  yellow;  legs  and  feet,  black. 

Length,  37.00-41.00;  wing,  14.10-16.80;  bill,  4.20-4.90;  tarsus,  5.50- 
6.80. 

Bange. — Temperate  and  tropical  America,  from  New  Jersey,  Min- 
nesota and  Oregon  south  to  Patagonia;  casually  on  the  Atlantic  Coast 
to  Nova  Scotia.    Breeds  northward  to  northern  Indiana. 

Nest,  in  trees  or  bushes  over  water,  of  sticks.  Eggs,  3-5;  dull  blue; 
2.28  by  1.60.    Usually  breeds  in  colonies. 

Begular  migrant  and  summer  resident,  formerly  tolerably  common, 
becoming  rare.  Breeds  in  some  numbers  locally  in  the  northern  part 
of  the  State  and  in  the  lower  Wabash  Valley  in  situations  similar  to 
those  occupied  by  the  last  mentioned  species,  and  generally  associated 
in  the  same  colony  with  them.  For  many  years  they  have  been 
known  to  breed  in  Knox  and  Gibson  counties,  and  the  fact  that 
throughout  the  summer  they  were  found  over  the  State  seemed  to  in- 
dicate that  they  must  certainly  have  a  breeding  ground  somewhere 
farther  north  than  any  yet  reported.  Their  occurrence  has  been  ex- 
plained upon  the  theory  that  some  birds,  particularly  herons,  were 
given  to  wandering  northward  after  the  breeding  season,  and  most 
of  the  vagrants  were  young  birds.  Further,  this  heron  was  practically 
unknown  within  the  State  in  early  spring  before  the  herons  nesting 
time.  Now  we  know  that  it  still  breeds  in  some,  and  did  very  recently 
in  all,  of  at  least  six  or  eight  of  the  counties  in  northern  Indiana;  also, 
that  it  is  very  rarely,  indeed,  observed  in  its  northward  migrations  be- 
fore breeding  time.  This  indicates  these  herons  migrate  at  night. 
They  are  usually  seen  at  the  breeding  grounds,  nesting  or  preparing  to, 
before  they  are  reported  by  the  observers  throughout  the  State.  Ap- 
parently they  proceed  directly  to  the  heronries,  and  the  few  seen  later 
are  stragglers,  who  would  arrive  too  late  to  take  part  in  the  important 
work  of  nesting  at  the  northern  colonies. 
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Mr.  E.  J.  Chansler  has  informed  me  of  their  breeding  at  Swan  and 
Grassy  Ponds,  Daviess  County.  The  summer  of  1897  he  visited  these 
ponds  and  learned  that  Egrets  had  been  very  scarce  that  year.  On  Swan 
Pond,  where  formerly  a  thousand  could  be  seen  in  one  flock,  none  were 
found.  Daviess  County  adjoins  Knox  and  Gibson,  where  Mr.  Ridg- 
way  has  reported  them  nesting.  Mrs.  Jane  L.  Hine  and  Mr.  H.  W. 
McBride  have  reported  them  nesting  in  Dekalb  County.  Mr.  Mc- 
Bride  says  at  the  heronry  at  Golden  Lake,  Steuben  County,  for  several 
years,  he  often  saw  a  pair  of  these  birds  among  the  many  Great  Blue 
Herons,  and  while  satisfied  they  nested,  he  could  not  determine  which 
nest  was  theirs.  A  hunter  well  known  to  Mr.  McBride  informed  him 
of  shooting  a  "White  Crane,"  which  he  described,  from  its  nest  at 
Wolf  Lake,  Noble  County.    This  must  have  been  the  present  species. 

Mr.R.B.Trouslot,on  the  occasion  of  his  visit  to  "Cranetown,"  Jasper 
County,  in  April,  1887,  among  the  thousands  of  Great  Blue  Herons 
breeding,  found  a  few  American  Egrets,  but  did  not  identify  their 
nests.  As  is  noted  under  the  last  species,  Mr.  C.  E.  Aiken  found  them 
breeding  quite  numerously  with  that  species  at  "Crane  Heaven," 
on  the  Kankakee  River  some  twenty  miles  above  Water  Valley. 
Mr.  F.  M.  Woodruff  and  Mr.  J.  G.  Parker,  Jr.,  both  of  Chi- 
cago, have  kindly  furnished  me  with  separate  accounts  of  the  breed- 
ing of  the  American  Egret  in  Porter  County  at  different  dates,  but 
whether  the  locality  referred  to  is  the  same,  I  do  not  know.  Mr. 
Woodruff  says  Mr.  Chas.  Eldridge  found  this  bird  breeding  atKouts, 
Ind.,  in  May,  1885,  and  took  a  large  number  of  their  eggs.  He  found 
their  nests  in  the  same  trees  with  those  of  the  Great  Blue  Heron.  He 
adds:  "I  visited  the  heronries  last  June  (1896),  and  did  not  see  a 
single  specimen  of  the  White  Egret.  In  the  fall  of  1896  a  terrible  fire 
swept  through  the  timber  along  the  Kankakee  River,  which  probably 
accounts  for  the  depopulated  state  of  the  heronries." 

Mr.  Parker  informs  me  that  Mr.  George  Wilcox  found  quite  a  num- 
ber breeding  in  a  heronry  with  the  last  species  near  Kouts,  Ind.,  dur- 
ing May,  1895.  Mr.  Parker  himself  visited  the  place  in  the  spring  of 
1896,  and  found  only  a  few  A,  herodias  occupying  the  heronry.  He 
thinks  the  small  number  of  those  found  was  due  to  the  fact  that  a 
heavy  fire  swept  through  the  timber  in  the  fall  of  1895.  The  same 
gentleman  observed  a  flock  of  about  twenty-five  at  Liverpool  August 
27,  1887.  By  this  time  most  of  them  have  gone  through.  There  are 
a  few  references  to  its  rare  occurrence  later.  Prof.  Evermann  has 
noted  it  in  Carroll  County  in  early  September.  Mr.  Deane  has  seen  it 
at  English  Lake  in  September,  and  Dr.  Langdon  notes  it,  upon  the 
authority  of  Mr.  Porter,  near  Sandusky,  0., in  that  month.  In  Florida, 
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where  these  birds  were  found  a  quarter  of  a  century  ago  in  an  in- 
numerable company,  arrayed  in  dazzling  white  where  lagoons  were 
bordered  by  their  snowy  forms,  and  the  bushy  breeding  grounds  cov- 
ering a  wide  area,  glistened  in  the  sun,  they  have,  at  fashion's 
bidding,  been  offered  upon  the  altar,  and  countless  as  their 
numbers  seemed  to  be,  they  have  in  a  very  few  short  years  been  al- 
most exterminated  for  the  adornment  of  the  women  of  our  own  and 
other  lands.  An  excellent  article  on  this  subject  is  given  by  W.  E.  D. 
Scott  in  the  Auk,  1887,  p.  135. 

They  pass  the  winter  farther  south  than  the  Great  Blue  Heron  and 
are  a  little  later  in  beginning  their  migrations  in  the  spring.  Yet  I 
f  e^l  satisfied  that  they  migrate  much  earlier  than  we  have  been  accus- 
tomed to  think.  Mr.  Nelson  mentions  its  occurrence  at  Evanston  111., 
March  31, 1896.  (Birds  of  Northeastern  Illinois,  p.  131.)  The  earliest 
record  for  Indiana  is  that  given  by  Prof.  Evermann  from  Bloomington, 
April  10,  1887.  I  have  records  for  that  month  from  Putnam  and  De- 
catur counties,  outside  of  the  region  where  they  breed.  A  few  straggle 
along  through  May. 

One  was  found  as  far  away  from  the  swamps  where  they 
breed  as  Decatur  County,  June  23,  1894.  The  latter  part  of  July 
they  begin  to  wander  about  the  country  in  numbers,  sometimes 
singly,  but  often  in  small  flocks  of  two  to  a  dozen,  and  occasion- 
ally in  larger  bodies  of  twenty-five  to  thirty  individuals,  gradually 
making  their  way  southward.  A  summer  when  there  has  been  ample 
rainfall  and  the  leaves  of  the  fringing  trees  along  the  rivers  are  dense 
and  dark  green,  the  sight  of  a  large  flock  of  these  snow-white  birds 
flying  through  them  or  alighted  among  their  foliage  is  one  that  ever 
clings  to  me  as  a  memory  of  such  an  August.  I  have  never  seen  them  at 
Brookville  earlier  than  July  27  (1887)  or  later  than  August  11  (1886). 
There  is  no  record  of  their  occurrence  in  the  Whitewater  Valley  in 
spring.  Mr.  F.  M.  Woodruff,  in  speaking  of  a  trip  into  Lake  County, 
August  18,  1885,  says:  "As  we  passed  through  the  long  stretch  of 
swamp  woods  lying  between  Whiting  and  Clark  stations  we  observed 
large  flocks  of  the  American  Egret  on  almost  all  of  the  ponds  of  any 
size  along  the  line  of  the  road.  They  did  not  appear  to  be  frightened 
by  the  train,  and  only  those  within  forty  or  fifty  yards  of  the  train 
would  fly.  At  Liverpool  we  found  the  birds  on  the  Little  Calumet 
River  in  small  flocks  of  two  to  six  or  eight." 
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SrBOiNUB  OARZKTTA  Kaip. 

*88.    (197).    Ardea  candidissima  (Gmel.). 

Snowy  Heron. 

Adult. — In  breeding  season  "with  a  long  occipital  crest  of  decom- 
posed feathers  and  similar  dorsal  plumes,  latter  recurved  when  per- 
fect; similar,  but  not  recurved  plumes  on  the  lower  neck,  which  is 
bare  behind;  lores,  eyes  and  toes,  yellow;  bill  and  legs,  black,  former 
yellow  at  base,  latter  yellow  at  lower  part  behind;  plumage  always  en- 
tirely white/'  (McUwraith,  Birds  of  Ontario.)  Smaller  than  the  last. 
Adult,  after  breeding  season,  and  immature  without  dorsal  plumes. 

Length,  24.00;  wing,  11.00-12.00;  bill,  3.00;  tarsus,  3.50-4.00. 

Range. — Temperate  and  tropical  America,  from  Long  Island  and 
Oregon  south  to  Argentine  Bepublic  and  Chili;  casually  to  Nova 
Scotia  and  southern  British  Columbia.  Minnesota.  Breeds  north  to 
southern  Indiana. 

Nest,  in  trees  and  bushes,  of  sticks.  Eggs,  3-5;  pale,  dull  blue;  1.82 
by  1.22. 

Migrant  and  summer  resident  in  southern  part  of  the  State;  not 
common;  breeding  locally  in  the  lower  Wabash  Valley.  Mr.  Ridgway 
informs  me  of  its  breeding  in  Knox  and  Gibson  counties.  Mr.  E.  J. 
Chansler  tells  me  of  its  occurrence  at  Swan  and  Qrassy  ponds,  Daviess 
County,  where  he  thinks  it  breeds.  Prof.  J.  A.  Balmer  says  though 
they  varied  in  numbers  from  year  to  year,  they  were  quite  constant 
summer  residents  in  Knox  County  in  1890.  They  were  common  about 
Swan  Pond.  This,  so  far  as  known,  is  its  most  northern  breeding 
ground.  After  breeding  they  roam  over  the  country,  some  extending 
their  journeys,  as  may  be  gathered  from  reported  occurrences,  into 
Michigan,  Ontario  and  Manitoba.  They  are  smaller  birds  than  the 
last  species,  but  are  exceedingly  graceful.  Their  range  is  not  so  ex- 
tensive and  their  numbers  are  less  with  us.  They  have  been  noted  in 
Lake  Coimty  (L.  T.  Meyer),  Allen  County  (C.  A.  Stockbridge),  Frank- 
lin County  (E.  R.  Quick),  Jefferson  County  (Hubbard),  and  lower 
Wabash  Valley  (Stein).  Some  of  these  records  may  refer  to  the  larger 
species  last  mentioned. 

Like  the  American  Egret,  the  Snowy  Heron  is  guilty  of  wearing 
through  the  breeding  season  beautiful  plumes.  These  are  the  orna- 
ments technically  called  ^^aigrettes*'  by  the  millinery  trade.  To  secure 
them  the  death  of  the  bird  is  necessary.  This  necessity  has  led  to  the 
destruction  of  the  larger  part  of  the  great  numbers  of  these  beautiful, 
graceful  birds,  which  were  so  characteristic  an  aspect  of  the  southern 
landscape  a  few  years  ago.    These  birds  were  not  injurious;  they  were 
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the  friend  of  man.  Tliey  were  sacrificed  for  tke  neceflsitj  of  faahion. 
"Necessity  knows  no  law/'  To  ornament  the  devotees  of  fashion  for  a 
brief  season  it  was  necessary  to  destroy  one  of  the  most  graceful  and 
characteristic  ornaments  of  this  beantifnl  land  of  ours. 

SuBGKNUS  HYDRA5A8SA  Baird. 

69.    (199).    Ardea  trkolor  ruficoUia  (Gosse). 

Louisiana  Heron. 

Adult. — Head^  neck  and  upper  parts  bluish  plumbeous;  plumes  of 
occiput  and  nape,  rich  maroon  purplish  and  plumbeous-blue;  chin  and 
upper  part  of  throat,  pure  white,  continued  in  streaks,  mixed  with 
rufous  and  plumbeous  down  the  foreneck;  scapular  plumes,  light  drab; 
lower  parts,  plain  white.  Immature. — Head  and  neck,  chiefly  light 
rusty;  the  malar  region,  chin  and  throat,  pure  white;  foreneck  streaked 
white  and  rusty;  lower  parts,  rump  and  upper  tail  coverts,  pure  white; 
upper  parts  (except  rump,  etc.),  plumbeous,  the  back  tinged  and  the 
wing  coverts  spotted  with  nisty;  legs,  yellowish  behind,  blackish  be- 
fore; lower  mandible  and  lores,  orange;  upper  mandible,  black. 

Length,  23.00-28.00;  wing,  8.36-10.80;  bill,  3.30-4.15;  tarsus,  3.20- 
4.15. 

Eange. — Gulf  States,  Mexico  (both  coasts),  Central  America  and 
West  Indies;  casually  northward  to  New  Jersey  and  Indiana. 

Nest,  similar  to  that  of  Snowy  Heron.  Eggs,  2-4,  sometimes  5; 
bluish-green;  1.75-1.80  by  1.30-1.40. 

Eare  summer  visitor.  Mr.  F.  T.  Jencks  identified  ft  near  Hannah, 
Starke  County,  in  June,  1876.  (Bull.  Nuttall  Om.  Club,  April,  1877, 
p.  51.)  Mr.  E.  J.  Chansler  reports  having  seen  it  in  Knox  County  the 
summer  of  1894. 

This  is  a  bird  of  the  coast  of  the  Gulf  of  Mexico.  No  other  records 
are  reported  of  its  occurrence  so  far  inland. 

SuKORMi\s  FLORIDA  Baied. 

^70.    (200).    Ardea  cserulea  Linn. 

Little  Blue  Heron. 

Adult. — Usually  uniform  dark  slate  blue,  with  maroon*colored  head 
and  neck,  but  not  infrequently  '*pied/^  with  white,  or  even  almost 
wholly  white,  with  bluish  tips  to  longer  quills.  Yaung^ — ^Usually 
pure  white,  with  longer  quilla  tipped  with  slate  blue;  leg^  feet  and 

lores,  greenish-yellow. 
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Length,  20.00-29.50;  wing,  9.00-10.60;  bill,  2.70-3.30;  tarsus,  3.15- 
4.00. 

Range. — America,  from  Colombia  and  Guiana  north  to  New  Jersey, 
Indiana  and  Kansas;  casually  on  Atlantic  Coast  to  Maine.  Breeds 
north  to  southern  Indiana. 

Nest,  in  trees  or  bushes.  Eggs,  2-4;  bluish-green;  1.60-1.82  by  1.25- 
1.35. 

Summer  resident  in  the  Ipwer  Wabash  Valley.  There  it  was  first 
noted  by  Dr.  F.  Stein,  perhaps  in  1874.  Mr.  Robert  Ridgway  then 
noted  it  in  Knox  and  Gibson  counties,  where  it  breeds.  He  informed 
me  about  eight  years  ago  it  was  found  abundantly  along  that  part  of 
the  Wabash  River  every  summer.  Mr.  E.  J.  Chansler  has  more  re- 
cently informed  me  of  its  breeding.  In  1896  he  noted  it  as  early  as 
April  18,  and  the  latest  fall  record  I  have  is  September  24,  1895. 


SuROENUs  BUTORIDES  Blyth. 

"^71.    (201).    Ardea  virescens    Linn. 

Green  Heron. 

AdulL — In  breeding  season,  with  the  crown,  long,  soft  occipital 
crest  and  lengthened  narrow  feathers  of  the  i)ack,  lustrous  dark  green, 
sometimes  with  a  bronzy  iridescence,  and  on  the  back  often  with  a 
glaucous  cast;  wing  coverts,  green,  with  conspicuous  tiiwny  edgings; 
neck,  purplish-chestnut,  the  throat  line  variegated  with  dusky  or 
whitish;  under  parts,  mostly  dark  brownish-ash;  belly,  variegated  with 
white;  quills  and  tail,  greenish-dusky,  with  a  glaucous  shade;  edge  of 
the  wing,  white,  some  of  the  quills  usually  white  tipped;  bill,  greenish- 
black,  much  of  the  under  nunuliljle  yellow;  lores  and  iris,  yellow;  legs, 
greenish-yellow;  lower  neck,  with  lengthened  feathers  in  front,  a  bare 
space  behind.  Young. — With  the  head  less  crested,  the  back  without 
long  plumes,  but  glossy-groenish;  neck,  merely  reddish-brown  and 
whole  under  parts  white,  variegated  with  tawny  and  dark  brown. 

Length,  15.50-22.50;  wing,  6.30-8.00;  bill,  2.00-2.55;  tarsus,  1.75- 
2.15. 

Range. — America,  from  Colombia,  Venezuela  and  West  Indies 
north  to  Ontario,  Manitoba  and  Oregon.  Breeds  north  to  limit  of  its 
range.    Winters  from  Florida  southward. 

Nest,  of  sticks,  in  small  tree  or  bush,  sometimes  in  orchard.  Eggs, 
3-6;  pale  greenish-blue;  1.50  by  1.14. 

Summer  resident  throughout  the  State.  This  small  heron  is  found 
wherever  there  is  water,  about  streams,  ponds  and  lakes.    It  usually 
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makes  its  nest  not  far  from  water,  often  in  orchards.  These  birds  are 
commonly  known  as  "Schytepoke/'^  "Poke^*  and  *Tly-up-the-creek.^' 

It  usually  appears  in  the  southern  part  of  the  State  between  April 
10  and  May  1,  and  in  the  northern  part  from  April  18  to  May  5.  I 
have  noted  it  at  Brookville  as  early  as  April  12  (1881),  and  Prof. 
Blatchley  reported  it  from  Terre  Haute  April  13  (1888).  The  follow- 
ing  dates  of  its  first  appearance  at  Brookville  for  a  number  of  years, 
excepting  the  one  above  noted,  will  give  an  idea  of  its  variations  year 
after  year:  1882,  April  18;  1883,  April  13;  1884,  April  15;  1885, 
April  18;  1887,  April  21;  1889,  April  19;  1892,  April  25;  1896,  May  1. 

They  begin  nesting  immediately  upon  arriving,  usually,  selecting  a 
thicket  or  second  growth  near  the  water.  They  often  breed  in 
orchards,  frequently  at  some  distance  from  water.  They  usually 
nest  singly,  but  sometimes  in  colonies.    (Bidgway.) 

The  nests  are  sometimes  placed  from  eight  to  twenty  feet  above  the 
ground.  Prof.  Evermann  found  full  sets  of  eggs  in  Carroll  County  by 
May  15,  and  Mrs.  Hine  reports  the  bird  sitting  in  Dekalb  County 
May  15, 1897.  Mr.  H.  N.  McCoy  caught  young  ready  to  fly  near  Rich- 
mond, May  19, 1886.  After  leaving  the  nest  the  family  keeps  together 
for  some  time;  then  they  may  be  found  along  the  streams  and  about  the 
ponds  and  sloughs.  Sometimes  they  are  standing  upon  the  shore;  at 
others  upon  a  drift  pile;  again  upon  a  log  or  pole  above  the  wAter,  but 
more  frequently,  perhaps,  upon  a  tree  or  bush,  from  which  the  ap- 
proach of  the  intruder  will  frighten  them  to  an  awkward  flight,  which 
is  usually  preceded  or  accompanied  by  a  startled  squawk.  In  some 
localities  they  are  becoming  less  common  than  formerly,  but  still  it  is 
the  most  common  and  best  known  heron  in  the  State.  In  the  northern 
part  of  the  State  they  are  lea\'ing  late  in  August,  and  by  early  Septem- 
ber seem  to  have  left.  Steuben  County,  Aug.  15,  1894  (Cass);  Tippe- 
canoe County,  September  4,  1896;  Warren  County,  September  22, 
1897  (Bamett).  In  the  southern  portion  of  the  State  they  remain 
later  some  years,  but  not  often  far  into  October.  Brookville,  October 
11,  1886;  October  1,  1889.  Greensburg,  October  17,  1894  (Shannon), 
is  the  latest  fall  record. 
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2o,    OiNus  XYCTICORAX  Stipheiib. 


a^  Bill  about  as  long  ait  tarHUH;  gonys  nearly  straight.     Subgenus  Nycticorax. 

N.  nycticorax  neevins  (Bodd.).    72 
a'.  Bill  mnch  shorter  than  tarsus;   gonjs  convex. 

Subgenus  NYcrnTAfBA  BteJTieger.    K.  violaoeus  (Linn.).     78 
Babffevai  Ntctioosax. 

*78.    (202).    Wytrticorax  nycticorax  nsevins  (Both).). 

Black-crowned  Night  Heron. 
Synonyms,  Quawk,  Squawk,  Qua-Biiuj. 

Adult, — Crown,  scapulars  and  interscapulars,  very  dark  glossy- 
green;  general  plumage,  bluish-gray,  more  or  less  tinged  with  lilac; 
forehead,  throat  line  and  most  under  parts,  whitish;  two  or  three  oc- 
cipital plumes  about  8.00  long,  white;  bill,  black;  lores,  greenish; 
eyes,  red;  feet,  yellow.  Young. — Very  different,  lacking  the  plumes; 
grayish-brown;  paler  below,  extensively  speckled  with  white;  quills, 
chocolate-brown,  white-tipped. 

Length,  about  23.00-26.00;  wing,  11.00-12.80;  bill,  2.80-3.10;  tarsus, 
8.10-3.40. 

Bakge. — America,  Falkland  Islands  and  Chili  north  to  Manitoba 
and  Ontario.  Breeds  north  to  limit  of  its  range.  Winters  from  Gulf 
States  south. 

Neet,  of  sticks,  usually  in  trees;  sometimes  in  colonies.  Eggs,  4-6; 
pale  greenish-blue;  2.01  by  1.47. 

Regular  migrant  and  summer  resident.  Breeds  locally  in  north- 
em  part  of  the  State  in  some  numbers,  in  colonies,  by  themselves  or 
with  other  herons. 

They  arrive  in  the  spring  about  the  time  of  the  last  species.  The 
earliest  date  I  have  comes  from  its  breeding  ground,  Liverpool,  Ind., 
April  10,  1897  (Parker).  This  indicates  that  some,  at  least,  pro- 
ceed straight  to  their  heronries  and  others  follow  along  more  leisurely. 
The  following  dates  give  the  time  of  its  first  appearance  in  Indiana 
for  a  number  of  years:  Carroll  County,  April  30,  1878  (Evermann); 
Brookville,  April  28,  1883;  Marion  County,  April  18,  1884  (Noe); 
Brookville,  May  6,  1885;  English  Lake,  May  6,  1888  (Deane);  Dekalb 
County,  April  29,  1893  (Mrs.  Hine);  Greensburpr,  April  14,  1894 
(Shannon). 

The  migration  is  over  early  in  May,  and  by  the  latter  part  of  that 
month  nests  can  be  found,  although  some  of  ihem  continue  building 
well  into  June.  There  is  a  heronry  where  they  breed  at  English  Lake. 
(Deane.)    Two  nests  were  found  there  May  25  and  26,  1889,  and  June 
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10^  1888^  there  were  large  nxunbers  in  the  heronry.  Many  were  flying 
oyer,  carrying  gtieka  and  building. 

The  heronry  ^Crane  Steayen^^  mentioned  under  Great  Bine  Heron, 
npon  authority  of  Mr.  C.  £.  Aiken,  some  twisty  miles  aboTe  Water 
Valley  on  the  Kankakee,  contained,  in  1886>  great  numbers  of  this 
species.  They  were  nesting  upon  the  same  trees  with  A,  herodioB. 
Mr.  J.  6.  Parker,  Jr.,  informs  me  that  a  large  colony  breeds  every  year 
in  Sandy  Hook  Marsh,  on  the  Kankakee  Riyer,  two  miles  south  of 
Kouts.  The  young,  fully  fledged,  are  taken  through  June  and  July. 
Ordinarily  they  depart  in  September  and  early  October.  Occasionally, 
however,  a  few  are  found  well  into  November.  These  late  birds  gener- 
ally are  yoimg.  Prof.  B.  W.  Evermann  took  a  young  female  in 
Carroll  County  November  24,  1884.  This  is  the  latest  record  I  have. 
Mr.  A.  W.  Hamilton  took  a  young  bird  at  ZanesviUe,  Wells  County, 
November  12,  1896.  Mr.  Ruthven  Deane  reports  two  specimens  at 
English  Lake  November  16, 1892. 

They  are  usually  nocturnal  in  their  habits,  but  sometimes,  espe- 
cially after  the  young  are  hatched,  they  may  be  seen  hxmting  food  by 
day,  as  well  as  by  night.  The  common  name  given  to  it  by  those  who 
live  near  its  colonies,  on  account  of  its  note,  is  "Quawk.'* 

ScBGUixjA  NYCTINASSA  Stijnioib. 

*78.    (203).    Hyetioorax  yiolacens  (Linn  ). 

Yellow-crowned  Night  Heron. 
Synonym,  White-crowned  Night  Heron. 

Adult. — Top  of  head  and  elongated  patch  on  side  of  head,  white,  the 
first  often  stained  with  rusty  brown,  and  in  freshly  killed  or  living 
specimens  deeply  tinted  with  delicate  primrose-yellow;  r^t  of  head, 
black;  plumage  in  general,  bluish-plumbeous,  plain  beneath,  but  on 
upper  parts  striped  with  black.  Immature. — Top  of  head,  black; 
above,  sooty  grayish-brown,  streaked  with  dull  white  or  pale  buff,  the 
streaks  more  wedge-shaped  on  wing  coverts;  lower  parts,  soiled 
whitish,  striped  ^vith  brownish-gray. 

Length,  22.00-28.00;  wing,  10.50-12.65;  bill,  2.50-3.00,  tarsus,  3.10- 
4.20. 

Eange. — America,  from  Brazil  north  to  South  Carolina,  southern 
Indiana,  lower  California,  casually  to  Massachusetts  and  Colorado. 
Breeds  from  southern  Indiana  southward. 

Nest,  of  sticks,  in  trees.    Eggs,  4-5;  pale,  bluish-green;  1.96  by  1.42. 

Common  summer  resident  in  some  localities  in  the  lower  Wabash 
Valley.    Breeds  in  colonies. 
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Mr.  Robert  Ridgway  says:  "At  Montenr's  Pond,  about  eight  miles 
east  of  Vincennes,  Ind.,  it  is  the  most  numerous  species  of  Heron,  far 
outnumbering  all  other  kinds  together,  during  several  visits  there  in 
different  years/*  (Birds  of  111.,  Vol.  II,  p.  136.)  In  an  account  of  a 
visit  to  the  locality  above  mentioned  in  the  spring  of  1881,  the  same 
writer  noted  "a  colony  of  perhaps  a  hundred  pairs  having  their  nests 
among  the  tall  ash  and  sweet-gum  trees,  in  a  creek  bottom,  near  the 
edge  of  the  pond.**  The  nests  are  mostly  at  a  considerable  height,  and 
few  of  them  are  readily  accessible.  They  were  just  beginning  to  lay, 
and  were  frightened  away  from  the  locality  during  a  Vet  spell*  by 
squirrel  hunters.  A  female  was  shot  from  her  nest  April  27,  and  a 
perfect  egg  cut  from  her  oviduct.  Several  fine  specimens  of  the  bird 
were  secured,  and  it  was  noticed  that  the  delicate,  almost  luminous, 
yellow  buff  on  the  forehead  soon  faded."  (Bull.  Nuttall  Om.  Club, 
Jan.,  1882,  p.  22.) 

"In  an  adult  female  shot  from  her  nest  at  Wheatland,  Ind.,  April 
27,  1881,  the  bill  and  naked  lores  were  wholly  slate-black,  the  eyelids 
similar,  but  tinged  with  green  anteriorly;  iris,  mars-orange;  legs,  pale 
olive-buff;  the  large  scutellae  of  tarsus,  and  toes  deep  brownish.*'  In 
the  adult  male  in  spring,  according  to  Audubon,  the  unfeathered  parts 
are  colored  as  follows:  ^"Bill,  black;  iris,  reddish -orange;  margins  of 
eyelids  and  bare  space  in  front  of  the  eye,  dull  yellowish-green;  tibia, 
upper  part  of  the  tarsus,  its  hind  part,  and  the  soles,  bright  yellow; 
the  scutella^  and  scales,  the  fore  part  of  the  tarsus,  the  toes,  and  the 
claws,  black.*'    (Ridgway,  Birds  of  111.,  Vol.  II,  p.  136.) 

This  species  is  perhaps  a  little  later  migrating  than  that  last  men- 
tioned. The  colony  noted  is  the  most  northern  known  of  this 
Heron.  It,  too,  goes  by  the  same  name  in  some  localities  as  the  other 
Night  Heri>n,  "Squawk.**  They  are  said  usually  to  build  in  pairs,  and 
to  be  less  nocturnal  than  the  other  species. 
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F.     Order  PALUDICOL^E.    Cranes,  Rails,  Etc. 

SuBORDBR  GRCTES.    Cranbs. 
XV.    Family  GRUID^.    Cranes. 

Characters  same  a8  family.  Gbus.  ■  36 

36.    GiNus  ORUS  Pallas. 

a^  Tarsus  11,00  or  over.  G.  americana  (Linn.).    74 

a^  Tarsus  10.00  or  less.  O.  mezicana  (Miill.).     76 


74.    (204).   Grus  americana.    (Linn.). 

Whooping  Crane. 

Adult. — Plumage,  white;  the  primaries,  black;  upper  part  of  head 
and  cheeks,  and  sides  of  throat,  naked,  red.  Immature. — Plumage, 
white,  more  or  less  washed  with  light  cinnamon;  head,  feathered. 

Length,  50.00-54.00;  extent,  92.00;  wing,  22.00-25.00;  bill,  5.35- 
5.80;  depth  of  bill  at  base,  1.40;  tarsus,  11.00-12.00. 

Range. — Interior  of  North  America,  Florida  and  Central  Mexico, 
north  to  fur  countries,  and  from  Ohio  to  California;  formeriy  on  At- 
lantic coast,  north  to  Massachusetts.  Breeds  from  Illinois  noriih;  also 
on  Gulf  coast  (Mcllhenny).    Winters  in  Qulf  States. 

Nest,  in  marshes,  of  grasses.  Eggs,  2;  olive  or  olive-buff y,  marked 
with  brown  and  grayish;  4.04  by  2.50. 

Rare  migrant;  formerly  more  common.  It  has  been  known  to  breed 
in  Central  Illinois  (Xelson),  and  Clear  Lake,  Iowa  (Cooke),  and  doubt- 
less did  so  in  Indiana.  Mr.  I^.  T.  Meyer  says,  in  Lake  County,  it  is 
exceedingly  rare.  It  was  a  summer  resident,  but  the  draining  of  the 
Kankakee  marshes  has  driven  it  away.  Mr.  Timothy  H.  Ball  writes 
me  of  their  former  occurrence  in  Lake  County,  also.  He. says  they 
were  common,  but  not  as  abundant  as  the  Sand  Hill  Crane.  He  thinks 
they  nested  in  the  big  Kankakee  marsh.  They  were  beautiful  objects 
as  they  stood  out  upon  the  prairie,  the  black  on  their  wings  contrast- 
ing so  plainly  with  their  white  plumage.  They  did  not  come  into  the 
cornfields  as  the  Sandhills  did,  but  standing  in  the  water  they  seemed 
from  a  distance  like  them,  only  they  were  white.  Mr.  Charles  Dury, 
of  Cincinnati,  0.,  informs  me  of  its  occurrence  in  '^North  Indiana;'' 
also  that  there  is  a  specimen  in  the  Cuvier  Club  in  that  city  that  was 
taken  near  Bloomington,  Ind.  Dr.  A.  W.  Brayton  notes  that  it  was 
formerly  abundant. 
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*75.    (206).    Grus  mezicana  (Mull). 

Sandhill  Crane. 

Adult. — With  the  bare  part  of  head  forking  behind  to  receive  a 
pointed  extension  of  the  occipital  feathers,  not  reaching  on  the  sides 
below  the  eyes,  and  sparsely  hairy;  bill,  moderately  stout,  with  nearly 
straight  and  scarcely  ascending  gonys,  that  part  of  the  under  mandible 
not  so  deep  as  the  upper  at  the  same  place;  adult  plumage,  plumbeous 
gray,  never  whitening;  primaries,  and  their  coverts,  blackish. 
Immature. — ^With  head  feathered  and  plumage  varied  with  rusty 
brown;  rather  smaller  than  the  last. 

Length,  40.00-48.00;  wing,  21.00-22.50  (21.83);  bill,  5.15-6.00 
(5.47);  depth  of  bill  at  bajfte,  .95-1.10  (1.01);  tarsus,  9.90-10.65  (10.25); 
middle  toe,  3.40-3.60  (3.50);  bare  part  of  tarsus,  4.60-5.00  (4.78). 

Range. — North  America,  north  to  Ontario,  Michigan  and  Mani- 
toba. Most  abundant  from  Mississippi  Valley  to  Pacific  coast.  Casu- 
ally to  Hudson  Bay.  Rare  on  Atlantic  coast  north  of  6ei>rgia.  Breeds 
locally  throughout  its  range.    Winters  in  Gulf  States  and  Mexico. 

Nesty  on  ground  in  grassy  ponds  and  marshes,  of  grass,  reeds, 
etc.  EggSy  2;  olive-brown  or  drab,  spotted  with  brown  and  gray;  3.9& 
by  2.44. 

Regular  migrant;  sometimes  common.  Occasional  summer  visitor. 
Occasional  summer  resident  in  northwestern  Indiana.  Formerly  breed- 
ing abundantly  in  the  large  marshes  of  the  State  (Brayton).  It  is  most 
commonly  found  in  the  Wabash  Valley  and  northward;  elsewhere  very 
rare.  It  has  been  noted  but  once  in  the  Whitewater  Valley — Dr. 
Rufus  Raymond  saw  three  specimens. 

Many  people  confound  this  bird  with  the  Great  Blue  Heron,  which 
is  popularly  known  by  the  erroneous  name  "Blue  Crane.*' 

The  Herons  are  distinctly  fishers  and  frequent  the  waterways,  while 
the  Sandhill  Crane  frequents  pastures,  fields,  dryer  marshes,  and 
prairies,  and  subsists  upon  field  mice,  grasshoppers,  and  other  insects, 
and  vegetable  food,  notably  potatoes  and  sweet  potatoes,  of  which  they 
are  very  fond. 

They  pass  north  in  the  spring,  in  March  and  early  April.  The  ear- 
liest arrival  I  have  is  March  7,  1894,  when  Mr.  Deane  noted  a  flock  at 
English  Lake.  The  earliest  spring  record  for  the  southern  part  of  the 
State  is  Bicknell,  Knox  County,  March  21,  1895  (Chansler).  Mr.  S. 
T.  Sterling  reported  it  from  Camden,  Carroll  County,  April  13,  1888. 

Mr.  Euthven  Deane  tells  me  that  at  English  T>ake  March  25,  1892, 
he  could  hear  them  all  day  uttering  their  hoarse,  guttural  rattle,  while 
soaring  so  high  one  could  not  see  them,  as  the  atmosphere  was  a  little 
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hMzy,  At  ttieir  breeding  ground  the  first  intimation  &i  their  preeenoeis 
flieiT  *1ond  trumpeting  or  croaking^  which  seems  to  shake  the  air  for 
Hiiles"  (Thompson).  In  the  Wabadi  Vall^  old  settlers  recall  the 
earlier  days,  when  the  birds  were  abundant^  and  teU  with  pleasore  of 
the  sight  of  them  soaring  grandly  hundreds  of  yards  above  the  earth. 

They  haye  been  reported  in  recent  years  to  breed  in  the  following 
counties:  Carroll  (SterUng);  Fulton  (Dr.  V.  Gould);  Lake  (Bali);  and 
Stari:e  (Deane^  GauH);  and  as  migrants  from  Knox  (Chaasler),  and 
Newton  (Pfrimmer). 

Soon  after  arrival  they  begin  mating.  Their  aeticms  at  that  season 
are  admirably  described  by  Colonel  Ooss.  He  says:  *T)uring  aourtr 
ship  and  the  early  breeding  season  their  actions  and  antics  at  times 
are  ludicrous  in  the  extreme,  bowing  and  leaping  high  m  the  air,  hop- 
ping, skipping,  and  circling  about,  with  drooping  wings,  fCnd  croak- 
ing  whoop,  an  almost  indescribable  fiance  and  din,  in  which  the  female 
(an  exception  to  the  rule)  joins,  all  working  themselves  into  a  fever  of 
excitement,  only  equaled  by  an  Indian  war  dance,  and,  like  the  same, 
it  only  stops  when  the  last  one  is  exhausted." 

Mr.  B.  T.  Gault  wrote  me  in  1898  that  he  was  informed  a  pair  or 
two  still  nested  each  season  at  Beaver  Lake,  Starke  County,  their  nest- 
ing site  being  a  marshy  island  in  the  lake.  They  were  also  said  to  per- 
form their  dances  or  "cotillions"  in  that  region  every  spring.  Mr.  R. 
W.  Stafford  saw  two  eggs  taken  from  a  nest  at  North  Judson,  Starke 
County,  May  5,  1890  (Deane).  Mr.  Joseph  E.  Gould,  in  a  letter  to 
Mr.  Ruthven  Deane,  tells  of  finding  young  cranes  east  of  Runnymede, 
in  the  same  county,  June  11,  1891.  He  says:  "On  emerging  from  the 
opposite  side  of  a  hummock  of  small  poplars,  I  saw  two  Cranes  feeding 
near  a  large  oak  that  stood  alone  on  a  small  elevation.  Both  birds  flew, 
one  going  out  of  sight,  while  the  other  circled  around  and  alighted  a 
short  distance  off.  I  walked  over  to  the  tree  and  looked  about  in  the 
grass,  hoping  to  find  their  nest^  but  could  see  no  sign  of  it.  I  then 
climljed  up  into  the  tree  and  sat  perfectly  still,  and  soon  the  old  bird 
began  to  call  and  walk  toward  me.  When  within  about  one  hundred 
yards  of  me  she  began  to  retrace  her  steps,  and  then  I  saw  a  little 
downy  Crane  following  her.  I  jumped  out  of  the  tree  and  ran  over, 
but  the  little  fellow  was  too  quick,  and  dodged  me.  I  repeated  the 
operation  three  times,  but  without  success.  I  should  say  the  young 
Crane  was  two  or  three  weeks  old.  I  was  informed  a  farmer  had  cap- 
tured a  small  Crane  in  that  locality,  which,  I  think,  accounts  for  my 
only  seeing  one.  I  feel  certain  from  the  number  of  birds  I  saw  that 
there  are  several  pairs  breeding  on  the  north  marsh.*' 

Dr.  H.  M.  Smith,  of  Knox  County,  once  had  a  pet  Sandhill  Crane, 
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which  he  had  wounded  and  captured.  It  became  quite  domesticated, 
and  was  much  attached  to  him.  When  he  would  return  from  a  ride  in 
the  practice  of  his  profession,  it  would  show  its  joy  by  standing  on  one 
leg,  picking  up  chips  with  its  bill  and  throwing  them  into  the  air,  and 
many  other  antics  (Chansler). 

Mr.  T.  H.  Ball,  of  Crown  Point,  speaking  of  a  period  of  from  fifty 
to  sixty  years  ago,  says:  "Sandhill  Cranes  were  found  here  in  abun- 
dance. They  came  in  early  spring,  and  went  south  late  in  the  ^  fall. 
They  nested  in  the  Kankakee  marsh  region.  In  the  fall  they  would 
come  from  the  marshes  into  our  cornfields,  forty  or  fifty,  perhaps  a 
himdred,  at  a  time,  and  tear  the  com  dmost  as  bad  as  a  drove  of  hogs. 
Then  I  shot  them.  They  were  fat,  and  considered,  when  properly 
cooked,  superior  to  wild  geese.'^  He  describes  their  dances  as  given 
upon  a  knoll  on  the  prairies.  Mr.  Ball  says  a  few  remain,  and  still 
(1897)  make  nests  south  of  Bidge  Island,  and  south  of  the  Brown  ditch 
in  Lake  County. 

They  begin  their  movements  southward  in  September,  and  continue 
them  through  November.  Mr.  Deane  saw  many  at  English  Lake  Sep- 
tember 21, 1889.  October  10,  1892,  he  says,  they  were  quite  abundant 
at  the  same  place.  Mr.  Chansler  notes  them  in  Knox  County  October 
27,  1894. 

Suborder  RALLL     Rails,  Gallinules,  Coots,  Etc. 
XVI.     Family  RALLID^.     Rails,  Gallinules,  Etc. 

a^.  Forehead  feathered.     No  frontal  shiehl. 

h\  Bill  Hiender,  longer  than  head,  curved  downward.  Rai.luj*.     .S7 

b'^.  Bill  Htout,  not  longer  than  head,  straight.  Porzana.     88 

a^.  Forehead  covered  by  a  broad,  bare,  horny  shield. 

c*.  Sides  of  toes  with  broad,  lobed  membranes.  Fulica.     41 

C-.  Sides  of  toes  with  narrow  membranes  or  none. 

rf^.  Nostrils  small,  oval;  middle  toe  (without  claw),  shorter  than  tarsus. 

lONORNIS.      39 

d-.  Nostrils  slit-like;  middle  toe  (without  claw),  longer  than  tarsus. 

Oallinula.     40 
Subfamily  RALLIN.E.     Rails. 

.'^7.    Gknus  RALLUS  Linn.kus. 
a'.  Wing  over  o.OO.  B.  elegaxiB  Aad.     76 

«^  Wing  under  5.00.  B.  virginianus  Linn.     77 

*76.    (208).    Rallus  elegans  Aud. 

King  Bail. 
Synonyms,   Red-hkkasted  Rail,  Marsh  Hen. 

Above,  brownish-black,  variegated  with  olive-brown,  becoming  rich 
chestnut  on  the  wing  coverts;  under  parts,  rich  rufous  or  cinnamon- 
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brown^  usually  paler  on  the  middle  of  the  belly^  and  whitening  on  the 
throat;  flanks  and  axillars^  blackish^  white-barred. 

Length,  17.00-19.00;  wings,  6.90-6.80  (6.43);  bill,  2.12-2.60  (2.35); 
least  depth  of  bill,  .27-.35  (.30);  depth  at  base,  .60-.65  (.62);  tarsus, 
2.10-2.40  (2.28). 

Bange. — Fresh-water  marshes  of  the  eastern  United  States,  north 
to  the  middle  States,  southern  Michigan,  northern  Illinois,  Wisconsin 
and  Kansas;  casually  to  Massachusetts,  Maine,  and  Ontario.  Breeds 
throughout  its  range.    Winters  from  Virginia  southward. 

Nest,  of  reeds  and  grass,  in  a  marsh.  Eggs,  6-16;  buflE  or  cream, 
speckled  and  blotched  with  reddish-brown. 

Migrant;  summer  resident  locally  in  the  Wabash  Valley  and  north- 
ward; rare  some  places,  but  common  among  the  lakes  and  marshes  in 
the  northern  part  of  the  State,  where  they  breed  in  some  numbers. 
In  the  southern  half  of  the  State  they  are  rare. 

They  arrive  in  the  spring  late  in  April  and  early  in  May,  and  those 
that  do  not  remain  to  breed  pass  northward  without  much  delay. 

My  earliest  date  is  from  Brookville,  where  one  was  taken  on  April 
20,  1881.  Sometimes  in  spring  they  are  found  in  some  numbers,  as 
though  traveling  in  small  flocks.  They  go  south  from  late  August  to 
the  middle  of  October.  They  begin  the  duties  of  home  building 
promptly  upon  arrival.  Nests  have  been  found  with  fresh  eggs  in 
June.  Mr.  Deane  found  a  nest  containing  ten  eggs  quite  fresh  June 
3,  1888.  It  was  built  on  a  small  tussock  at  the  base  of  a  small  bush 
in  an  overflowed  meadow. 

Mr.H.  K.  Coale  says,  the  parents  have  been  noted  with  downy,  black 
young  following,  June  8  and  16,  1878;  June  1,  1884.  Mr.  Eidgway 
tells  me  it  breeds  in  Knox  and  Gibson  counties.  It  evidently  bred  in 
Putnam  County  in  1894.  Mr.  Jesse  EarUe  found  it  at  'Tdiill  Pond,^' 
near  Greencastle  July  24,  26,  26,  and  27,  1894.  A  young  King  Rail, 
not  grown  and  not  in  full  plumage,  was  brought  to  Mr.  Alexander 
Black  for  identification.  Mr.  Deane  says  of  a  nest  found  by  Mr.  Stein- 
man  May  11,  1890:  *T!t  was  built  in  an  overflowed  meadow,  and  con- 
sisted of  broken,  dried  cane  thrown  up.  The  nest  proper  was  very 
small,  and  contained  twelve  eggs  piled  upon  top  of  each  other .^'  It  is 
reported  as  breeding  in  the  following  counties:  Lake  (Aiken);  Laporte 
(Barber),  Dekalb  (Feagler),  and  Mr.  J.  E.  Beasley  thinks  it  may  breed 
in  Boone  County.    This  is  the  largest  Rail  in  this  State. 
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*77.    (212).    Rallns  virginianns  (Linn). 

Virginia  Bail. 

Coloration^  exactly  as  in  elegans,  of  which  it  is  a  perfect  miniature. 

Length,  8.12-10.50;  wing,  3.90-4.25;  bill,  1.45-1.60;  tarsus,  1.80- 
1.40. 

Banob. — ^North  America,  from  Guatemala  and  Cuba,  north  to  Brit- 
ish Columbia  and  Hudson  Bay.  Breeds  from  Pennsylyania  and  Indi- 
ana (Florida,  Davie),  northward.  Winters  from  southern  Ulinoifl 
southward. 

Nest,  on  ground,  in  marsh  near  water,  of  reeds  and  rushes.  Eggs, 
6-12;  buflf  or  cream;  1.24  by  .94. 

Bather  common  migrant,  most  numerous  in  spring;  summer  resi- 
dent in  some  numbers  locally,  principally  northward. 

They  begin  to  arrive  from  the  south  from  April  20  to  May  10,  d^ 
pending  upon  the  lateness  or  earliness  of  the  season,  and  there  is  but 
little  difference  between  the  time  of  their  arrival  near  the  Ohio  Biver 
and  at  Lake  Michigan.  They  migrate,  as  all  Bails  do,  by  night,  and  do 
not  linger  long  by  the  way.  The  earliest  spring  records  are:  April  20, 
1888,  at  Brookville,  and  April  20,  1897,  Lake  County  (Parker).  In 
Lake  County  they  are  not  nearly  so  coinnion  as  the  Sora,  but  still  are 
not  rare  about  the  lakes  (Parker).  In  the  same  county  Mr.  C.  E.  Aikem 
noted  it  breeding,  but  not  abimdantly.  In  Dekalb  County,  Mr.  J.  O. 
Snyder  says  it  breeds;  while  both  are  common,  Sora  is  most  common. 
In  Steuben  County  it  is  abundant.  Mr.  C.  L.  Barber  says  it  breeds 
in  Laporte  County.  Mr.  H.  W.  McBride  found  it  breeding  in  Elkhart 
County,  May  19,  1890. 

At  English  Lake,  Mr.  Deane  tells  me,  they  are  not  common  and  are 
not  found  with  the  Soras.  This  habit  of  choosing  a  locality  not  fre- 
quented by  the  Soras  is  often  noted.  Mr.  William  S.  Perry  found 
them  as  common  as  the  Sora  in  April,  1885,  in  the  Kankakee  marsh. 
(See  Yellow  Bail). 

In  the  fall  they  go  as  they  came — ^by  night.  While  many  start 
ahead,  the  bulk  of  them  go  at  one  time.  One  day  the  marshes  are  full 
of  their  noisy  notes.  A  heavy  frost  comes  and  the  reeds  are  deserted. 
The  noticeable  scarcity  of  Virginia  Bails  in  the  fall  impresses  all  who 
have  observed  them.  Their  fall  records  are  exceedingly  few.  They 
seem  to  all  leave  the  first  half  of  September.  Mr.  Deane,  writing  con- 
cerning English  Lake,  says:  "We  never  get  the  Virginia  Bail  in  the 
fall.  I  have  examined  a  good  many  bags  of  small  Bail  in  August  and 
September,  and  have  killed  as  many  as  eighty  in  a  morning,  and  no 
Virginias  taken."    They  frequent  overflowed  meadows  and  marshes. 
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and  generally  are  not  found  where  the  water  is  deep.  '^The  call  of  thia 
species  is  rendered  crick-onk-rik-k-k-k^'  (E.  E.  Thompson).  It  was 
taken  at  Bock  Lake^  Fulton  County^  September  1^  1894  (Ulrey  and 
Wallace);  Hyde  Park,  HI.,  September  19, 1893  (Parker);  Borden,  Ind., 
September  11, 1894  (E.  S.  Hallett);  Greencastle,  Ind.,  August  1,  1894 
(A.  Black,  J.  Earlle). 

38.    GcNUS  P0R2LANA  ViiiLLOT. 

a^.  Secondaries  without  white. 
6^  Wiog  over  4.00 ;  olive  brown  above,  striped  with  black. 

Subgenus  Porzana.     P.  Carolina  (Linn.).     78 
52.  Wing  under  3.50;  dusky,  usually  speckled  with  white. 

Subgenus  Creciscus  Cabanis.    P.  jamaicenBis  (Omel.).    80 
a'.  Secondaries  white.    Subgenus  CormKicopd  Bonaparte. 

P.  noveboracenais  (GmeL).    79 

Subgenus  Porzana. 

*78.    (214).    Porzana  Carolina  (Linn.). 

ek>ra. 

Adult. — With  the  face  and  central  line  of  the  throaty  black;  the  rest 
of  the  throat,  line  over  eye,  and  especially  the  breast,  more  or  less  in- 
tensely, slate-gray;  the  sides  of  the  breast  usually  with  some  obsolete 
whitish  barring  and  speckling.  Immature. — Without  the  black,  the 
throat  whitish,  the  breast  brown. 


.«-.  "■  -^^*.--■% 


Pora. 

Length,  7.85-9.75;  wing,  4.15-4.30;  bill,  .75-.90;  tarsus,  1.25-1.35. 

Range. — Northern  South  America  and  West  Indies,  north  to  Man- 
itoba, Hudson  Bay,  and  casually  to  Greenland.  Breeds  from  Louis- 
iana (Mcllhenny)  northward.  Winters  from  southern  Illinois  and« 
South  Carolina  southward. 

Nest,  of  grass  and  rushes,  on  ground  in  marshs.  EggSy  8-20;  brown- 
ish buff,  spotted  with  brown;  1.26  by  .90. 

Common  migrant  throughout  the  State;  summer  resident  in  the 
northern  part,  where  it  breeds  commonly. 
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They  appear  as  soon  in  the  northern  part  of  the  State  as  they  do  in 
the  southern.  They  usually  arrive  between  April  15  and  May  5,  but 
Mr.  Hadley  noted  them  at  Biehmond  April  11^  1897.  The  migration, 
however^  continues  past  the  middle  of  May.  I  have  taken  them  at 
Brookville  May  16, 1888.  They  are  not  paired  when  they  reach  their 
breeding  grounds,  and  their  numbers  and  habits  vary  to  meet  the  con- 
ditions found.  In  1890  the  season  was  favorable.  They  arrived  at 
English  Lake  in  some  numbers  by  May  4,  and  were  there  found  in  the 
open  meadows,  where  hunters  were  shooting  snipe.  They  were  never 
known  to  be  as  abundant  as  they  were  May  11.  The  majority  had  ap- 
parently just  arrived,  and  were  scattered  through  the  marshes.  They 
did  not  seem  to  be  paired.  In  1891  but  a  few  were  found  by  May  10. 
Owing  to  the  low  stage  of  the  water,  they  seemed  to  be  located  in  cer- 
tain parts  of  the  marsh,  and  not  so  generally  distributed  as  they  usually 
are  when  they  first  arrive.  In  May  they  frequent  the  meadows  back 
from  the  marshes,  where  they  probably  breed  (Deane). 

Dr.  P.  Stein  informs  me  they  are  not  rare  in  Gibson  and  Knox  coun- 
ties. Possibly  some  remain  and  breed  through  the  summer.  It  is 
said  14  to  20  eggs  axe  sometimes  found  in  one  nest,  arranged  at  least 
two  deep,  and  that  the  bird  begins  sitting  before  the  set  is  complete, 
so  the  yoimg  hatch  at  diflEerent  times.  As  the  summer  wears  away  they 
begin  to  wander  southward,  frequenting  not  only  marshes,  but  mead- 
ows, clover  fields,  and  wheat  stubble.  One  was  killed  with  a  whip  in 
a  meadow  near  Brookville,  July  15, 1886,  by  M.  A.  Eemy.  August  13, 
1897,  my  son,  Will,  brought  me  a  Sora  which  was  foimd  near  the  tele- 
phone line.  Perhaps  it  was  killed  by  flying  against  the  wires. 
Throughout  the  latter  part  of  August  and  most  of  September  they  are 
passing.  Meanwhile  the  great  numbers  of  old  and  young  are  collect- 
ing in  northern  Indiana  and  other  States  imtil  the  marshes  fairly 
swarm  with  them.  This  is  the  season  for  Bail  shooting.  They  are 
very  sensitive  to  cold.  A  sudden  heavy  frost  comes,  and  the  myriad 
voices  of  the  marsh  one  day  are  silenced  and  their  owners  flown  when 
the  sun  of  the  morrow  rises.  Generally  all  are  gone  before  the  end  of 
September.  I  have,  however,  taken  them  at  Brookville  October  2, 
1887,  and  October  14,  1890.  Mr.  J.  G.  Parker,  Jr.,  informs  me  that 
some  remain  through  October  in  the  vicinity  of  Chicago. 

Bail  shooting  on  the  tide-water  marshes  of  the  Atlantic  coast  is  a 
popular  sport,  and  many  there  are  who  avail  themselves  of  it.  This 
is  only  true  to  a  very  limited  extent  in  this  State.  Most  people  do  not 
look  upon  the  Bail  as  a  game  bird.  In  fact,  it  is  known  to  but  very 
few  of  our  people  at  all.  Its  short,  rounded  wings  and  inadequate 
powers  of  flight  would  lead  one  to  question  whether  it  could  cover  the 
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distance  between  its  breeding  grounds  and  winter  home.  They  are 
hard  to  flnsh^  and  after  a  short  flight  drop  among  the  reeds  or  grass 
and  are  not  seen  again.  Ftof.  W.  W.  Cooke  says  ''it  can  be  found 
throughout  the  year  in  southern  Illinois.^'  (Bird  Migration  in  Miss. 
VaUey,  p.  87.) 

Subffenus  Gotubnicops  Bonaparte. 

79.    (215).    Porzana  noveboracensis  (Gmbl.). 

Yellow  Bail. 
Synonym,  Little  Yellow  Rail.  , 

Above,  varied  with  blackish  and  ochrey-brown,  and  thickly  marked 
with  narrow  white  semicircles  and  transverse  bars;  below,  pale, 
ochrey-brown,  middle  belly  white,  deepest  on  the  breast,  where  many 
of  the  feathers  are  tipped  with  dark  brown;  flanks,  rufous,  with  many 
white  bars;  secondaries  and  lining  of  the  wing,  white;  a  brownish- 
yellow  streak  over  the  eye. 

Length,  6.00-7.75;  wing,  3.00-3.60;  bill,  .60-.60;  tarsus,  .95-1.00. 

Range. — North  America;  most  common  east  of  Rocky  Mountains. 
Breeds  from  Indiana  north  to  Nova  Scotia  and  Hudson  Bay.  Winters 
from  Illinois  south  to  Cuba  and  Bermuda. 

Nesty  of  grass,  on  ground  in  marsh.  Eggs^  6  or  more;  creamy  buff; 
densely  sprinkled  and  speckled  on  larger  end  with  rusty  brown;  1.12 
by  .83  (Ridgw.  Manud). 

Rare  migrant;  summer  resident,  very  local;  probably  breeds. 

The  small  size  of  this  Rail  renders  it  undesirable  from  the  point  of 
view  of  the  sportsman.  This,  coupled  with  its  retiring  ways  and  slow- 
ness to  take  wing,  render  it  so  inconspicuous  that  while  it  is  often  seen 
yet  but  few  who  see  it  recognize  it.  My  first  acquaintance  with  it  was 
near  Brookville  in  the  fall  of  1879.  A  farmer  was  plowing  in  a  field 
in  September  through  which  ran  a  slight  depression,  which  was  usu- 
ally damp,  and  there  grew  some  sedges  and  rank  grass.  One  round  a 
Yellow  Rail  ran  out  of  the  growth  ahead  of  the  horses.  He  stopped 
the  team  and  ran  after  it.  The  bird  did  not  attempt  to  fly,  and  was 
easily  caught.  He  also  caught  at  least  one  other  and  saw  still  more. 
He  brought  the  bird  to  me  and  I  visited  the  place  a  day  or  two  after, 
on  September  18.  All  the  ground  was  plowed  except  a  narrow  strip 
of  the  wet  land.  From  that,  after  some  effort,  I  succeeded  in  flushing 
two  of  the  birds,  which  I  secured. 

Those  who  have  met  with  the  Yellow  Rail  agree  that  it  is  the  dryer 
marshes  or  wet  prairies  or  meadows  that  it  prefers;  the  more  decidedly 
marshy  ground  is  frequented  by  the  larger  Rails. 
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Prof.  J.  A.  Balmer,  of •  PaiUman,  Wash.,  and  a  former  resident  of 
Vineennes,  writes:  "The  Little  Yellow  Bail  interests  me  very  much. 
While  in  Knox  County,  snipe  hunting,  each  spring,  especially  in  April, 
I  used  to  find  (on  particular  swamps  only)  an  abundance  of  this  tiny 
Rail.  My  old  Gordon  setter  would  point  by  a  tussock,  and  as  I  walked 
up  to  flush,  he  would  nose  into  the  grass  and  bring  out  a  Yellow  Rail, 
always  quite  unharmed.  I  have  seen  him  repeat  this  act  as  many  as  a 
half  dozen  times  in  a  single  day. 

"They  were  always  abundant  in  spring  in  this  particular  part  of 
Males  Prairie.  I  have  found  them  in  the  fall  while  quail  hunting,  but 
this  rarely.^'  He  thinks  that  it  breeds  there,  as  he  has  found  it  in  the 
breeding  season. 

Except  the  eggs  found  May  17  at  Winnebago,  111.,  by  J.  W.  Tol- 
man,  which  are  in  the  collection  of  the  Smithsonian  Institution,  I 
know  of  none  that  are  claimed  to  be  of  this  bird.  Dr.  Coues  savs  of 
this  set  of  six:  "They  are  the  only  ones  I  have  seen,  and  differ  from 
those  of  P.  Carolina  in  the  color  of  the  ground,  which  is  a  rich,  warm 
buffy-brown,  marked  at  the  greater  end  with  a  cluster  of  reddish-choc- 
olate dots  and  spots.  Size,  1.15  by  .^b  to  1.05  by  .80.^'  (Birds  of 
N.  W.,  p.  539.) 

Prof.  Evermann  met  with  it  near  Bloomington  in  August,  1885, 
where  one  specimen  was  taken  alive  in  a  marsh.  It  was  noted  at 
Worth,  111.,  September  22,  1891  (Parker).  Thus,  in  August  and 
through  September  they  are  migrating  to  their  winter  homes.  Some 
of  them  do  not  go  very  far;  others  reach  the  Gulf  of  Mexico.  As  it  is 
said  to  winter  in  central  Illinois  (Cooke),  it  may  remain  some  winters 
in  southern  Indiana.  It  generally  migrates  early  in  April,  reaching 
our  northern  swamps  some  years  as  early  as  April  2.  Sometimes, 
however,  it  is  found  migrating  in  May.  The  latest  spring  record  I  have 
is  three  specimens  taken  by  Mr.  G.  G.  Williamson,  at  Muncie.  May 
12, 1890.  It  has  been  reported  from  but  few  localities.  Mr.  Chas.  Dury 
informs  me  that  in  his  own  collection  and  that  of  the  Cuvier  Club, 
Cincinnati,  0.,  there  are  specimens  from  Vineennes,  Chalmers  and 
English  Lake.  It  has  been  taken  in  Clinton  County  (!N'ewlin),.and 
Mr.  Forest  West  reports  one  taken  at  Adams,  Decatur  County,  in  the 
spring  of  1889.  Mr.  C.  E.  Aiken  says  while  it  is  seldom  seen,  it  occurs 
in  considerable  numbers  in  Lake  County.  He  took  it  at  Water  Valley 
in  1889. 

Compared  with  the  larger  Rails,  it  is  apparently  a  rare  bird  in  In- 
diana. Mr.  Wm.  S.  Perry,  of  Worcester,  Mass.,  has  in  two  different 
years  found  them  in  some  part  of  the  Kankakee  Marsh.  The  exact 
locality  1  have  been  unable  t^  determine.    He  first  visited  the  place  on 
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April  18y  1876^  when  he  found  two^  and  to  Imow  more  of  this  species, 
he  \«7is  led  to  return  in  the  spring  of  1885.  He  gare  tn  account  of  his 
experience,  which  will  illustrate  their  comparatiTe  abundance,  to  Mr. 
Buthven  Deane,  who  Terr  kindly  supplied  me  with  it  Speaking  of 
the  Yellow  Kail,  he  sajs:  ^*I  consider  them  quite  rare.  I  hunted  every 
day  for  six  weeks,  espedallj  for  Bails,  and  probablj  started  1,500  Vir- 
ginia. 1^500  Sora,  200  King  and  5  Yellow.  I  think  that  is  about  the 
proportion  they  occur,  although  with  the  experience  I  had,  I  could 
probably  find  more  if  I  should  try  again.  I  found  the  Yellow  Bail  in 
a  ven*  small  part  of  the  marsh,  say  50  acres  in  extent,  rather  high 
ground  that  is  not  so  boggy  and  wet  as  where  the  other  species  of  Bail 
were  plenty.  They  come  very  late  in  April  and  possibly  late  in 
March.    The  five  I  have  I  got  between  April  2  and  13.** 

9 

8ubcena8  Cbkciscus  Cabanif . 

"^80.    (216).    Porzana  jamaicensis  (Gmel  ). 

Black  Bail. 
Synonym,  Littlk  Bi^uk  Rail. 

Upper  parts,  blackish-brown^  finely  speckled  and  barred  with  white; 
the  hind  neck,  dark  chestnut;  head  and  under  parts,  dark  slate  color, 
paler  or  whitening  on  the  throat  and  blackish  on  the  crown;  the  lower 
belly,  flanks  and  under  wing  and  tail  coverts,  blackish,  barred  with 
white:  some  of  quills  and  tail  feathers,  with  white  spots;  size,  very 
small. 

Length,  5.00-6.50;  wing,  2.50-3.20;  bill,  .50-.60;  depth  of  bill 
through  base,  .20-.25;  tarsus,  .85-1.00. 

Raxoe. — America,  from  Chili  and  West  Indies,  north  to  Massachu- 
setts, Ontario,  Michigan,  north  Illinois  and  Oregon.  Limits  of  breed- 
ing range  unkno^Ti;  probably  breeds  throughout  United  States  range. 
Winters  from  Gulf  coast  south. 

For  nest  and  eggs,  see  below. 

Rare  summer  resident  locally. 

This  is  one  of  the  rarer  American  birds,  by  far  the  rarest  of  its 
family.  It  is  only  known  from  two  localities  in  Indiana,  in  both  of 
which  it  undoubtedly  breeds.  April  22,  1888,  Mr.  Buthven  Deane 
identified  it  at  English  Lake,  and  that  remained  the  only  Indiana 
record  for  over  six  years.  July  27,  1894,  Jesse  Earlle  and  Alexander 
Black  identified  the  Black  Rail  among  the  "saw  grass"  about 
the  /'Mill  Pond"  near  Greencastle,  Ind.  The  bird  ran,  but  they 
could  not  compel  it  to  fly.  Finally  they  lost  it.  July  28  they  again 
saw  the  bird,  but  could  not  get  it  to  fly.  They  searched  for  it  after  this. 
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but  could  not  find  it  until  Jnly  31.  On  that  day  they  secured  a  dog^  by 
the  aid  of  which  it  was  flushed^  but  it  was  at  too  close  range  to  shoot. 
August  1  they  again  took  with  them  a  dog,  which  caught  in  its  mouth 
a  young  Black  Bail,  too  small  to  fly.  The  search  was  continued,  and 
finally  an  adult  male  of  the  same  species  was  found  and  secured. 

The  following  are  the  measurements  of  the  male  Black  Bail,  fresh 
killed*,  before  skinning: 

Length,  6.50;  wing,  3.00;  bill,  .60;  tarsus,  1.00;  tibia,  1.50;  tail, 
1.40;  extent,  10.00. 

Young,  4.40;  tarsus,  1.00;  bill,  .50;  tibia,  1.50.    No  tail  yet. 

The  birds  were  very  kindly  placed  in  my  collection.  Prof.  J.  A. 
Balmer  shot  one  while  quail  shooting  one  fall  on  Allison  Prairie,  Law- 
rence County,  Illinois,  across  the  Wabash  Eiver  from  Vincennes,  Lid. 

There  are  only  two  records  from  Ohio.  Mr.  Ghas.  Dury  mentions 
two  birds  seen  and  one  taken  near  Boss  Lake,  near  Carthage,  0.,  May 
17,  1890.  (Joum.  Cin.  Soc.  Nat.  Hist.,  Vol.  XIII,  No.  2,  1890,  pp. 
97,  98.) 

Between  May  16  and  30,  1891,  six  males  and  a  female  were  taken 
at  the  same  lake.  From  the  female,  which  wafi  obtained  May  30,  an 
egg  nearly  fully  developed  was  taken.  (Dury  and  Kellogg,  Ibid.,  Vol. 
XIV,  No.  1,  p.  44.) 

Considering  the  lateness  of  the  date  and  the  development  of  the  egg, 
it  is  very  probable  these  birds  would  have  bred  there.  Mr.  Dury  notes 
when  the  bird  was  flushed  it  would  fly  but  a  short  distance  and  alight, 
and  it  was  almost  impossible  to  flush  it  a  second  time. 

The  only  account  of  its  nest  and  eggs  is  that  given  by  Mr.  E.  W. 
Nelson.  In  Birds  of  Northeastern  Illinois,  pp.  134,  135,  he  notes  it 
breeding  near  Chicago.  The  nest  was  found  June  19,  1875,  and  con- 
tained ten  fresh  eggs.  "The  nest  was  placed  in  a  deep  cup-shaped 
depression  in  a  perfectly  open  situation  on  the  border  of  a  marshy  spot, 
and  its  only  concealment  was  such  as  a  few  straggling  carices  afforded. 
It  is  composed  of  soft  grass  blades,  loosely  interwoven  in  a  circidar 
manner.  The  nest,  in  shape  and  construction,  looks  much  like  that 
of  a  Meadow  Lark.  The  following  are  its  dimensions  in  inches:  Inside 
depth,  2.50;  inside  diameter,  3.25;  outside  depth,  3.50;  outside  diam- 
eter, 4.50.  The  eggs  are  a  creamy  white,  instead  of  clear  white,  as  I 
stated  in  a  recent  article  (Bull.  Nuttall  Om.  Club,  Vol.  I,  p.  43),  and 
average  1.00  by  .81  inches.  They  are  nearly  perfectly  oval  and  are 
thinly  sprinkled  with  flne  reddish-brown  dots,  which  become  larger 
and  more  numerous  at  one  end.  Minute  shell  markings  in  the  form 
of  dots  are  also  visible.  Owing  to  the  small  diameter  of  the  nest,  the 
eggs  were  in  two  layers.*' 
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Dr.  Coues  gives  the  size  of  some  eggs  in  the  Smithsonian  Institution 
as  1.05  by  .80.  The  eggs  are  much  larger  in  proportion  to  the*  size  of 
the  bird  than  are  those  of  the  Yellow  Rail,  and  they  differ  from  the 
eggs  of  that  species  and  of  the  Sora,  which  have,  respectively,  buffy- 
brown  and  drab  ground  color. 

Subfamily  QALLINULINjE.    Gallinules. 
39.'   Qknus  IONORNIS  Rkichkhbach. 

81.    (218).    lonomis  martinica  (Linn.). 

Purple  Gallinule. 

Head,  neck  and  imder  parts,  beautiful  purplish-blue,  blackening  on 
the  belly,  the  crissum  white;  above,  olivaceous  green,  the  cervix 
and  wing  coverts  tinted  with  blue;  frontal  shield,  blue;  bill,  red, 
tipped  with  yellow;  legs,  yellowish.  Immature. — ^With  the  head,  neck 
and  lower  back,  brownish;  the  imder  parts,  mostly  white,  mixed  with 
ochrey. 

Length,  12.50-14.00;  wing,  7.00-7.60;  bill  (including  frontal  shield), 
1.86-1.95;  tarsus,  2.26-2.50. 

Range. — America,  from  Brazil  north  to  South  Atlantic  and  Gulf 
States,  casually  to  Ontario,  Maine,  northern  Ohio,  northern  lUinois, 
Wisconsin  and  Missouri.  Breeds  northward  to  southern  Illinois  and 
South  Carolina.    Winters  from  Florida  south. 

Nesty  built  among  rushes  over  the  water;  the  taller  rushes  are  bent 
down  and  woven  together  as  a  support;  or  on  ground  in  marshes. 
Eggs,  8-9;  cream  color,  finely  dotted  with  chestnut-brown  and  umber; 
size,  1.55  by  1.13. 

Rare  visitor  in  spring  and  perhaps  summer  resident. 

This  bird  has  been  taken  in  southern  Indiana  but  a  few  times,  and 
has  never  been  reported  north  of  the  latitude  of  Indianapolis,  though 
both  in  Ohio  and  Illinois  it  reaches  their  northern  boundary.  So  far  as 
I  have  information,  the  occurrences  have  all  been  in  the  spring,  and 
are  either  wanderers  beyond  their  customary  breeding  range  or  rare 
summer  residents  in  suitable  situations.  They  could  hardly  be  mi- 
grants going  much  farther  north,  as  northern  Indiana  is  nearly,  if 
not  quite,  the  limit  of  their  breeding  range.  There  is  no  record 
of  its  occurrence  in  Michigan.  The  first  record  for  Indiana  was  taken 
near  Brookville  in  the  spring  of  1880.  Mr.  E.  L.  Guthrie  took  a 
specimen  in  Decatur  County  in  May,  1883.  Mr.  W.  C.  DeWitt  notes 
two  specimens  taken  in  Wayne  County.  Mr.  E.  W.  Nelson  tells  that 
Mr.  C.  N.  Holden,  Jr.,  took  a  male  near  Chicago  in  May,  1866,  and 
speaks,  upon  Dr.  Hoy^s  authority,  of  a  specimen  taken  near  .Boeine, 
Wis. 
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Dr.  Langdon  says:  ''Dr.  Hunt  informs  me  of  the  capture  of  this  spe- 
cies ifear  the  mouth  of  the  Big  Miami  Biver  on  March  31,  1877/^ 
(Cat.  Birdfi  Vic.  Cin.,  1877,  p.  16).  The  mouth  of  the  river  men- 
tioned is  in  Indiana,  but  I  do  not  know  the  location  of  the  site  where 
the  specimen  was  taken.  Three  other  specimens  are  noted  from  the 
vicinity  of  Cincinnati  that  same  spring.  It  was  taken  near  Circleville 
May  10,  1877.  (Wheaton,  Birds  of  Ohio,  p.  514.)  Prof.  E.  L. 
Moseley  informs  me  of  the  capture  of  a  Purple  Gallinule  near 
Sandusky,  0.,  April  28,  1896  (The  Auk,  Vol.  XIV,  No.  2.  April, 
1897,  p.  200).  Mr.  Thomas  Mcllwraith  notes  the  capture  of  a  speci- 
men at  Pickering,  Ontario,  in  April,  1892  (Birds  of  Ontario,  1894, 
p.  123).  The  nest  is  made  in  the  tall  grass  along  the  edges  of  water 
courses,  bending  the  grass  down  and  weaving  it  together.  In  South 
Carolina  the  nest  is  said  to  be  built  in  rushes  over  the  water.  Besides 
its  true  nest,  the  bird  makes  several  "shams/*  often  as  many  as  five 
or  six  (Davie).  The  bird  may  be  readily  recognized  by  its  bright 
purplish-blue  colors. 

40.    Gksus  OALLINULA  Bbisson. 

*82.    (210).    Oallinula  galeata  (Light  ). 

Florida  Gallinule. 

Head,*  neck  and  underparts,  grayish-black,  darkest  on  the  head^ 
paler  or  whitening  on  the  belly;  back,  brownish-olive;  wings  and  tail,, 
dusky;  crissum,  edge  of  wing  and  stripes  on  the  flank,  white;  bill,  fron- 
tal plate  and  ring  around  tibi«,  red,  the  former  tipped  with  yellow; 
tarsi  and  toes,  greenish.  Downy  Young. — Glossy  black,  throat  and 
cheeks,  with  silvery-white  hairs. 

Length,  12.00-14.50;  wing,  6.85-7.25;  bill  (to  end  of  frontal  shield), 
1.70-1.86;  tarsuB,  2.10-2.30. 

Range. — America,  from  Brazil  and  Chili  north  to  Maine,  Ontario 
and  Minnesota.  Breeds  from  that  limit  south.  Winters  from  Gulf 
States  south. 

Nesty  of  reeds  and  rushes  on  foundation  of  similar  growth,  near 
water  level  in  marshes,  sloughs  or  reedy  places  in  lakes.  Eggs,  8-13; 
brownish-buff,  thickly  spotted  with  reddish-brown;  1.74  by  1.19. 

Regular  migrant.  Summer  resident  among  the  more  extensive 
swamps  and  marshes.  Locally  common;  some  places  abundant. 
Breeds. 

It  is  resident  throughout  the  Southern  States,  and  our  summer  birds 
return  south  and  many  winter  in  the  same  region.  Th^  oome  noiib 
yn  spring,  through  April  and  early  May.  The  earliest  record  I  have  is^ 
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Greencastlej  April  6,  18M  (Earlle),  and  the  earliest  for  the  White- 
water Valley  is  from  Brookville,  April  28,  1883.  In  1885,  18^0,  1892 
find  1896  the  first  record  from  Indiana  was  on  the  same  date  each  vear, 
though  in  1892  Mr.  Parker  had  reported  it  from  Cook  County,  Illinois, 
May  2.  During  the  migration  they  are  often  caught  in  barnyards, 
chicken  yards,  fenced  town  lots  and  other  places  where  the  fences  are 
rather  tightly  built.  Whether  this  is  due  to  the  fact  that  they  are 
attracted  there  or  during  their  nocturnal  flight  they  are  generally  dis- 
tributed, and  the  others  pass  on,  leaving  those  only  which  cannot  get 
away,  it  is  impossible  to  tell. 

Judging  from  their  numbers  in  some  swamps,  I  should  think  them 
much  more  common  migrants  in  southern  Indiana  than  we  generally 
suppose.  During  the  breeding  season  their  numbers  yary  in  different 
localities.  Some  places  they  are  by  no  means  common  and  in  others 
they  breed  abundantly.  Mr.  Nelson  says  of  it  in  Cook  County, 
niinois:  "Abundant  summer  resident  everywhere  in  the  marshes  and 
the  larger  prairie  sloughs;  generally  has  a  full  set  of  eggs,  numbering 
from  seven  to  twelve,  the  first  week  of  June,*'  (Birds  of  Northwestern 
Illinois,  p.  136).  In  I>ake  County  both  Mr.  Toppan  and  Mr.  Parker 
note  it  as  common,  and  the  last-named  gentleman  says  of  it  about 
George  and  Wolf  lakes:  'The  boys  collect  hundreds  of  their  eggs 
ever}-  year."  It  is  found  in  the  rank  slough  grass  bordering  the  lakes, 
and  rarely  takes  to  wing  when  approached. 

Mr.  C.  E.  Aiken  informs  me  in  May,  1871,  in  Lake  County,  he 
found  it  breeding  very  abundantly,  but  it  appeared  rare  at  Whitewater 
in  1886,  1887  and  1889. 

Tn  Starke  County,  at  English  Lake,  it  breeds  in  limited  numbers 
(Deane.  Dury).  Also,  at  Davis  Station  (Coale).  In  one  locality  in 
that  county  Mr.  Joseph  E.  Gould  found  the  nests  of  the  Pied-billed 
Grebe,  Coot  and  Florida  Gallinule,  full  sets  of  which  were  taken  July 
1,  1891.  One  nest  of  the  Gallinule  contained  thirteen  eggs.  It  has 
also  been  observed  breeding  in  Dekalb  County  (Mrs.  Hine,  R.  W. 
McBride);  Vigo  County  (Evermann).  The  summer  of  1897  it  was  not 
found  at  English  Lake  in  the  numbers  usually  observed  (Deane).  I 
take  the  liberty  of  giving  Dr.  Langdon's  excellent  account  of  its  breed- 
ing habits  as  observed  the  week  ending  July  4,  1890,  in  Ottawa 
County.  Ohio,  where  it  breeds  abundantly:  "The  nests  are  situated 
amongst  the  'saw  grass'  and  constructed  of  dried  blades.  Their  height 
varies,  some  almost  resting  on  the  water,  while  others  are  placed  afloat 
or  more  above  it,  and  have  an  incline  eight  or  ten  inches  in  width,  made 
of  dried  grass,  extending  from  the  nest  to  the  water^s  edge,  which 
makes  them  a  conspicuous  object  when  the  surrounding  vegetation  is 
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not  too  dense.  The  dozen  or  so  sets  of  eggs  taken  were  in  various 
stages  of  incubation^  and  a  few  young  were  observed  following  their 
parents.  The  young  when  a  day  or  two  old  are  about  the  size  of  a 
newly  hatched  domestic  chicken,  and,  when  found  in  the  open  water, 
are  easily  captured.  They  present  a  curious  sight,  paddling  for  dear 
life,  with  their  bright,  red  and  orange  bills  standing  out  in  strong  con- 
trast with  their  sooty-black,  down-covered  bodies."  (Joum.  Cin.  Soc. 
Nat  Hist.,  Vol.  Ill,  No.  3,  October,  1880,  p.  228.) 

No  doubt,  the  same  story  prevails  everywhere — ^that  these  birds  are 
not  so  numerous  or  so  unsuspicious  as  they  once  were,  but,  on  the  con- 
trary, are  rapidly  diminishing  in  numbers  and  becoming  much 
more  shy. 

In  addition  to  the  places  mentioned,  it  has  been  noted  in  the  fol- 
lowing counties  during  the  spring  migrations:  Marion  (Noe),  Putnam 
(Clearwaters),  Steuben  (H.  W.  McBride),  Delaware  (Bain),  Rush 
(Voorhees),  Boone  (Beasley).  I  have  no  account  of  it  in  the  State  in 
the  fall  later  than  August  2,  189i5,  when  Mr.  Parker  reported  it  com- 
mon at  Hammond.  What  becomes  of  it  in  the  fall?  In  all  of  the 
many  records  I  have  examined  from  Indiana,  Michigan,  Ohio  and 
Illinois  and  in  the  reports  gathered  by  Prof.  Cooke  from  the  Missis- 
rippi  Valley,  I  fail  to  find  a  single  record  of  it  in  the  fall.  Mr.  Parker 
says  it  departs  early  in  September. 

Subfamily  FULICIN.K. 
41.    Gkkus  FULICA  Linn.+:u8. 

*83.    (221).    PuUca  americana  Gmel. 

American  Coot. 

AduU. — ^Dark  slate,  paler  or  greenish  below,  blackening  on  the  head 
and  neck,  tinged  with  olive  on  the  back;  crissum,  whole  edge  of  wing 
and  top  of  secondaries,  white;  bill,  white  or  flesh-colored,  marked  with 
reddish-black  near  the  end;  feet, dull  olivaceous.  Immature. — Similar, 
paler  and  duller;  frontal  shield  rudimentary.  Downy  Young, — Black- 
ish, white,  below;  head  and  neck,  with  orange  hairlike  feathers,  which 
are  also  found  less  numerously  and  paler  on  the  upper  parts:  bill, 
orange-red,  black  tipped. 

Length,  13.00-16.00;  wing,  7.26-7.60;  bill  (to  commencement  of 
frontal  shield),  1.26-1.60;  tarsus,  2.00-2.20. 

Bange. — America,  from  Central  America  and  West  Indies  north  to 
Alaska  and  casually  to  Greenland.  Breeds  throughout  its  range.  Win- 
ters in  Southern  States  and  southward. 
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Jfest,  of  marBh  vegetation,  attached  to  re«dB,  afioat  in  vater  like  a 
Grebe's  or  on  ground.  Eggs,  6-15;  dull  buff,  with  fine  dote  of  dark 
brown  or  black;  1.74  by  1.19. 

Common  migrant.  Iforthward  summer  resident.  Locally  very  com- 
mon.   It  may  sometimcB,  favorable  winteiB,  winter  southward. 

Usually  their  period  of  migration  begins  in  March,  but  gome  years 
they  do  not  reach  the  northern  part  of  the  State  until  after  the  first 
of  April.  The  following  dates  give  the  time  of  first  appearance  at 
Brookville  for  a  series  of  years:  1881,  April  2S;  1888,  April  18;  1883, 
April  3;  1884,  Uarch  1%;  1886,  April  3;  1887,  March  31;  1888,  March 


26;  1889,  March  28;  1896,  April  4.  The  latest  date  noted,  same  local- 
ity, was  May  16,  1884.  The  variation  in  northern  Indiana  is  as 
marked.  The  first  one  seen  at  Waterloo  in  1896  was  April  6;  in  .1897, 
March  20  (Feagler).  The  first  seen  at  Laporte  in  1893  was  April  1; 
in  1894,  March  16  (Barber).  Usually,  however,  the  early  birds  are 
a  very  few  of  the  advance  guards,  and  the  majority  cannot  be  de- 
pended upon  to  arrive  for  from  one  to  three  weeks  later.  It  was  com- 
mon at  Waterloo  April  6,  1896,  and  not  until  April  9,  1897.  It  was 
common  at  Laporte  in  1893  April  10,  and  April  1,  1894.  As  with 
some  other  species  of  retiring,  marsh-loving  birds,  it  is  often  reported 
from  its  favorite  localities  northward  before  it  has  been  seen  farther 
!^outh.  In  1891  a  single  bird  was  seen  at  English  Lake,  February  14 
and  15.  In  1892  a  pair  were  seen  there  March  6,  and  they  were 
numerous  March  SO.    In  1894  about  a  dozen  were  noted  March  7  and 
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quite  a  number  March  18  (Deane).  It  wa^  observed  in  Cook  County, 
Illinois,  March  20,  1885  (Parker).  Further  south  it  was  first  noted 
in  Carroll  County  April  8,  1885  (Evermann).  The  iirst  one  wa« 
noted  at  Greencastle  in  1892  April  8  (Earlle),  and  in  1894  at  Delphi 
March  8.  They  are  usually  not  common  until  April  1.  The  first 
arrivals  come  singly  or  a  few  together,  but  towards  April  1  to  10  they 
appear  in  flocks  of  twenty  or  thirty,  or  sometimes  more.  They  are 
ufiually  abundant  throughout  the  month  of  April  and  sometimes  to 
May  11.  At  times  they  are  seen  upon  the  smaller  lakes  by  thou- 
sands, but  are  rarely  found  on  Lake  Michigan  (Parker).  Some  years 
the  migrants  remain  in  numbers  after  the  summer  residents  begin  to 
breed.  The  latter  pair  through  April.  By  the  first  week  in  May  they 
are  mostly  paired,  and  May  11,  1890,  Mr.  Deane  found  a  nest  at  Eng- 
lish Lake,  made  of  broken  dried  cane,  with  a  very  small  depression, 
containing  eight  eggs.  Mr.  Joseph  E.  Gould  took  full  sets  of  fresh  eggs 
from  the  same  locality  July  1,  1891.  Those  that  remain  to  breed  are 
generally  a  very  small  pori;ion  of  the  Coots  found  with  us  in  April.  In 
1891  Mr.  Aiken  reported  it  still  an  abundant  summer  resident  in  Lake 
Coimty,  but  less  plentiful  than  twenty  years  ago.  They  are  said  to 
breed  in  the  following  counties  besides  those  noted:  Dekalb  (Feagler), 
Laporte  (Barber),  Boone  (Beasley),  Lake  (Meyer,  Aiken,  Parker). 

Coots  and  Gallinules  are  generally  known  as  "Mud  Hens."  The 
former  may,  however,  be  readily  distinguished  by  the  white  bill,  which 
is  conspicuous  for  quite  a  distance.  While  Coots  often  associate  with 
ducks,  and  swim,  and  sometimes  act,  something  like  them,  they  do  not 
rise  and  fly  away  as  ducks  do.  They  either  swim  to,  or  by  a  short 
flight  find,  concealment  among  the  reedy  or  grassy  edges  of  the  place 
they  frequent. 

In  fall  they  again  become  very  abundant  on  our  lakes,  and  remain  so 
until  freezing  weather.  With  October  1  they  commence  passing  south- 
ward, and  may  be  noticed  over  the  southern  part  of  our  State  from 
that  time  until  cold  weather.  Most  of  them,  however,  are  seen  there 
through  October,  and  we  see  very  little  of  the  great  number  that  re- 
main upon  the  northern  waters,  to  be  driven  south  in  a  body  by  the 
November  cold.  The  first  fall  migrant  noted  at  Brookville  was  Octo- 
ber 1, 1889,  and  the  latest  October  21, 1886.  Mr.  Parker  reports  them 
from  Cook  County,  Illinois,  November  14,  1892,  and  November  11, 
1893. 

The  latest  record  I  have  for  Indiana  is  from  Carroll  Count v,  where 
Prof.  Evermann  observed  it  November  21,  1884.  It  has  been  noted 
in  our  State  every  month  in  the  year  except  December  and  January. 


'  Birds  of  Indiana.  687 

G.    ORDER  LIMICOLiE.    Shore  Bibds. 

XVII.     Family  PHALAROPODIDJE.     Phalaropes. 

a^  Bill  broad,  somewhat  triangular  at  tip.  CRYMOPiirLrs.     42 

a^.  Bill  slender,  tapering  to  a  point.  Phalaropus.     43 

42.   Gmu8  CRYMOPUILUS  Vibu.lot. 

84.    (222).    CrymophiluB  fulicariuB  (Linn.). 

Bed  Flialaxox>6. 

AdtUt  in  Summer.-^Vndei  parts,  with  sides  of  neck  and  upper  tail 
coverts,  dark  purplish  or  wine-red,  with  glaucous  bloom;  top  of  head 
and  around  bill,  sooty;  sides  of  head,  white,  this  color  mieeting  on  the 
nape;  rump,  white;  back,  black,  all  the  feathers  edged  with  tawny  or 
rusty  brown;  quills,  brownish-black,  with  white  shafts,  and  much 
white  at  bases  of  webs,  the  coverts  dark  ash;  the  ends  and  interior  weba 
of  the  greater  row,  white;  some  of  the  secondaries  entirely  white;  bill^ 
yellowish,  with  dusky  tip;  feet,  yellowish.  Adult  in  Winter, — Head 
all  around  and  entire  under  parts,  white,  with  a  dusky  circumoculai 
area,  and  nuchal  crescent,  and  a  wash  of  ashy  along  sides  of  body; 
above,  nearly  uniform  ash;  wings,  ashy-blackish,  the  white  cross-bar 
very  conspicuous;  bill,  mostly  dark. 

Length,  7.50-8.75;  wing,  5.25-5.50;  culmen,  .80-.95;  tarsus,  .80-.85. 

Bange. — Northern  parts  of  Northern  Hemisphere,  breeding  in  the 
Arctic  regions  and  migrating  south  in  winter.  In  the  United  States 
south  to  the  Middle  States,  Ohio  Valley  and  Cape  St.  Lucas.  Chiefly 
maritime. 

Nest,  a  shallow  depression  in  ground,  rarely  lined.  Eggs,  3-4;  drab- 
olive,  olive-buff  or  pale  brown,  heavily  spotted  with  dark  brown;  1.24 
by  .86. 

Rare  straggler  during  migrations. 

Phalaropes  are  queer  little  birds.  They  look  like  Sandpipers,  but 
their  lobate  feet,  resembling  those  of  Coots  and  Gallinules,  at  once 
distinguish  them.  They  seem  to  be  Sandpipers  when  along  the  shor^ 
but  upon  the  water,  swim  as  well  as  Coots.  This  species  is  more 
often  found  along  the  sea  coast  than  in  the  interior,  where  it  is  indeed 
very  rare. 

Mr.  E.  E.  Moffitt  informs  me  he  killed  one  of  these  Phalaropes  in 
Jasper  County  April  10,  1885,  and  Prof.  B.  W.  Evermann  says  one 
was  procured  by  Dr.  J.  T.  Scoville,  near  Terre  Haute,  October  23, 
1889. 
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The  following  notes  are  taken  from  the  interesting  account  of  this 
bird  in  its  summer  home  along  the  Arctic  seas  by  Mr.  E.  W.  Nelson: 

"This  handsome  Phalarope  arrives  at  the  Yukon  mouth  and  adjacent 
parts  of  the  Bering  Sea  coast  during  the  last  few  days  of  May  or  first 
of  June^  according  to  the  season.  It  is  a  common  summer  resident  at 
Point  Barrow,  where  it  arrives  early  in  June  and  remains  till  the  sea 
closes,  in  October.  For  a  week  or  two  after  its  arrival  fifty  or  more 
flock  together.  In  the  morning,  after  the  birds  were  paired,  they 
could  be  found  scattered  here  and  there  by  twos  over  the  slightly 
flooded  grassy  flats.  At  times  these  pairs  would  rise  and  fly  a  short 
distance,  the  female  in  advance,  and  uttering  now  and  then  a  low  and 
musical  'clink,  clink,'  sounding  very  much  like  the  noise  made  by 
lightly  tapping  together  two  small  bars  of  steel.  A  little  later  in  the 
day,  their  hunger  being  satisfied,  they  begin  to  unite  into  parties, 
until  fifteen  or  twenty  birds  would  rise  and  pursue  an  erratic  course 
over  the  flat.  As  they  passed  swiftly  along,  others  would  join  them, 
until  the  number  would  be  increased  to  two  hundred  or  four  hundred, 
perhaps.  During  all  their  motions  the  entire  flock  moves  with  such 
unison  that  the  alternate  flashing  of  the  under  side  of  the  wings  and 
the  dark  color  of  the  back,  like  the  play  of  light  and  shade,  makes  a 
beautiful  spectacle.  Very  early  in  June  the  females  have  each  paid 
their  court  and  won  a  shy  and  gentle  mate  to  share  their  coming  cares. 
The  eggs  are  laid  in  a  slight  depression,  generally  on  the  damp  flats, 
where  the  birds  are  found.  There  is  rarely  any  lining  to  the  nest.  To- 
ward the  end  of  June  most  of  the  young  are  hatched,  and  by  the  mid- 
dle of  July  are  on  the  wing.  Soon  after  the  young  take  wing  these 
birds,  gathering  in  flocks,  frequent  the  sea.  They  breed  all  along  the 
Arctic  shores  of  Alaska  and  Siberia,  wherever  suitable  flats  occur,  and 
even  reach  those  isolated  islands  forever  encircled  by  ice,  which  lie 
beyond"  (Natural  History  Coll.  in  Alaska,  pp.  97,  98). 

•43.    <}«NUS  PHALAROPUS  Bbis30x. 

a^.  Membranes  of  toes  scalloped ;  wing  under  4.50.     Subgenus  PiiALAiioprs. 

P.  lobatus  (Linn.).    86 

a*.  Membranes  of  toes  not  scalloped;   wing  over  4.50.     Subgenus  Steganopi'S 

Vieillot.  P.  tricolor  (Vieill.).     86 


Foot  of  Northern  Phnlarope. 
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Subgenus  Phalaropub. 

85.    (223).    FhalaropuB  lobatus  (Linn.). 

Northern  Flialaxope. 

Adult  in  Summer, — Above,  sooty-gray,  with  lateral  stripes  of  ochra- 
ceous  or  tawny;  neck,  rich,  rust-red,  nearly  or  quite  all  around;  under 
parts  otherwise,  white,  the  sides  marked  with  the  color  of  back;  upper 
taU  coverts  like  back,  some  lateral  ones  white;  wings,  blackish,  the 
ends  of  the  greater  coverts  broadly  white,  forming  a  conspicuous  cross- 
bar, continued  on  some  of  the  inner  secondaries;  bill  and  feet,  black. 
Varies  much  in  plumage  with  age  and  season,  but  easily  recognized  by 
the  small  size  and  generic  characters.    Immature. — ^Lacks  chestnut. 

Length,  7.00-8.00;  wing,  4.00-4.45;  culmen,  .80-.90;  tarsus,  .75-.80. 

Eange. — Northern  portions  of  Northern  Hemisphere,  breeding  in 
Arctic  latitudes.    South  in  winter  to  Guatemala  and  Bermuda. 

Nest  and  Eggs,  similar  to  those  of  Red  Phalarope,  but  eggs  smaller; 
1.20  by  .82. 

Rare  migrant.  Mr.  C.  A.  Stockbridge  informs  me  he  has  observed 
it  at  Ft.  Wayne.  Two  were  taken  in  Boone  County  June  7,  1889. 
They  were  all  that  were  seen,  and  appeared  to  be  mated.  (J.  E.  Beas- 
ley.)  This  is  very  late  for  them  to  be  found  here.  These  two  birds  are 
now  in  the  State  Museum  at  Indianapolis. 

The  following  extracts  are  taken  from  Mr.  Nelson's  accoimt  of  this 
bird's  habits:  "As  summer  approaches,  on  the  Arctic  shores  and 
coast  of  Bering  Sea,  the  ducks  and  geese  fill  the  air  with  their  loud, 
resounding  cries,  and  the  rapid  wing  strokes  of  arriving  and  departing 
flocks  add  a  heavy  bass  to  the  chorus  which  greets  the  opening  of 
another  glad  season  in  the  wilds  of  the  cheerless  north. 

"Amid  this  loud-tongued  multitude  suddenly  appears  the  graceful, 
fairylike  form  of  the  Northern  Phalarope.  The  first  arrivals  reach 
Saint  Michaels,  in  full  plumage,  from  May  14  to  15,  and  their  num- 
ber is  steadily  augmented  until  the  last  few  days  of  May  and  first  of 
June,  when  they  are  on  hand  in  full  force  and  ready  to  set  about  the 
season's  cares.  Every  pool  now  has  from  one  to  several  pairs  of  these 
birds  gliding  in  restless  zigzag  motion  around  its  border.  They  may 
be  watched  with  pleasure  for  hours,  and  present  a  picture  of  ex- 
quisite gentleness,  which  renders  them  an  unfailing  source  of  interest. 
The  female  of  this  bird,  as  is  the  case  with  the  two  allied  species,  is 
much  more  richly  colored  than  the  male,  and  possesses  all  the  ^rights' 
demanded  by  the  most  radical  reformers. 

"As  the  season  comes  on  when  the  flames  of  love  mount  high,  the 
dull  colored  male  moves  about  the  pool,  apparently  heedless  of  the 
44 — Geol. 
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surrounding  fair  ones.  Such  stoical  indifference  appears  too  much 
for  the  feelings  of  some  of  the  fair  ones  to  bear.  A  female  coyly 
glides  close  to  him  and  bows  her  head  in  pretty  submissiveness,  but 
he  turns  away,  pecks  at  a  bit  of  food,  and  moves  off.  She  follows,  and 
he  quickens  his  speed,  but  in  vain;  he  is  her  choice,  and  she  proudly 
arches  her  neck,  and  in  mazy  circles,  passes  and  repasses  before  the 
harassed  bachelor.  He  turns  his  breast  first  to  one  side  and  then  to 
the  other,  as  though  to  escape,  but  there  is  his  gentle  wooer  ever 
pressing  her  suit  before  him.  Frequently  he  takes  flight  to  another 
part  of  the  pool,  all  to  no  purpose.  If  with  affected  indifference  he 
tries  to  feed,  she  swims  along  side  by  side,  almost  touching  him,  and 
at  intervals  rises  on  wing  above  him,  and,  poised  a  foot  or  two  over  his 
back,  makes  a  half  dozen  sharp  wing  strokes,  producing  a  series  of 
sharp,  whistling  noises,  in  rapid  succession. 

"In  the  course  of  time,  it  is  said,  that  water  will  wear  the  hardest 
rock,  and  it  is  certain  that  time  and  importunity  have  their  full  effect 
upon  the  male  of  this  Phalarope,  and  soon  all  are  comfortably  mar- 
ried, while  mater  familias  no  longer  needs  to  use  her  seductive  ways 
and  charming  blandishments  to  draw  his  notice.  About  the  first  of 
June  the  dry,  rounded  side  of  a  little  knoll,  near  some  small  pond,  has 
four  dark,  heavily  marked  eggs  laid  in  a  slight  hollow,  upon  whatever 
lining  the  spot  affords,  or  more  rarely  upon  a  few  dr>'  straws  and  grass 
blades  brought  and  loosely  laid  together  by  the  birds. 

"Here  the  captive  male  is  introduced  to  new  duties,  and  spends  half 
his  time  on  the  eggs,  while  the  female  keeps  about  the  pool  close  by. 
In  due  time  the  young  are  hatched,  and  come  forth  beautiful  little 
balls  of  buff  and  brown. 

"By  the  middle  to  the  20th  of  July  the  young  are  fledged  and  on  the 
wing.  Soon  after  the  old  and  young  begin  to  gather  in  parties  of 
from  five  to  a  hundred  or  more  and  seek  the  edges  of  large  ponds  and 
flats  of  the  muddy  parts  of  the  coast  and  borders  of  the  tide  creeks. 
They  are  last  seen  about  the  last  of  September  or  first  of  October^' 
(Nat.  Hist.  Coll.  in  Alaska,  pp.  99,  100). 

ScB'.Kirri  STEOANOPUS.    Vifillot. 

*86.    (224).    FhalaropuB  tricolor  (Vieill  ). 

Wilson's  Phalarope. 

Adult  Female  in  Summer, — Forehead,  crown  and  middle  back, 
pearl-gray,  the  former  with  blackish  line  on  each  side:  stripe  on  each 
side  of  head,  and  down  the  neck,  deep  black,  changing  to  rich  dark 
chestnut,  and  continuing  along  sides  of  back  and  on  scapulars;  neck 
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and  breast,  buffy-ciDoamon ;  other  lower  parte,  upper  tail  coverts, 
nape,  stripe  al)ove  eves,  cheeks,  chin  and  throat,  white.  A,di*ii  Male 
in  5 Hrtimer.— Smaller  nnd  much  darker  in  color.  Wiitttr  Plumage. — 
Upper  parti,  pale  gray;  lower  parts,  white;  chest  and  sides  of  breast, 
tinged  with  ashy.  Immature. — Brow,  back  and  scapulars,  btackish- 
dusky;  feathers  margined  with  huffy;  neck  tinged  with  bofiy.  The 
upper  tail  coverts,  superciliary  stripe,  and  most  of  lower  parts  being 
white  in  all  these  plumages  will  greatly  aid  in  idcntificati(Hi. 

Length,  female,  9.40-10.00;  wing,  5.20-5.30;  bill,  1.30-1.35;  taraus, 
1.30-1.35;  adult  male,  length,  8.26-9.00;  win?,  4.75-4.80;  bill,  1.25; 
tarsus,  1.30-1.25. 

Range. — America;  Patagonia  and  Brazil,  north  to  Oregon,  Sas- 
katchewan and  Nova  Scotia;  chiefly  inland.  Breeds  from  northwest- 
en  Indiana  and  Utah  north.     Winters  south  of  United  States. 


Nesl,  of  grass,  in  slight  depreseion,  in  ground,  in  marsh  or  damp 
meadows.  Eggs,  3-4;  grayish-buff,  varying  to  brownish-buff,  thickly 
«peckled  or  spotted  with  dark  brown  or  brownish-black. 

Rare  migrant.  Summer  resident  northward.  Common  in  extreme 
northwestern  part  of  the  State.    Breeds. 

They  migrate  in  spring  in  late  April  and  May.  The  earliest  record 
from  this  State  is  from  Kouts.  A  specimen  taken  there  April  30, 
1890,  by  Mr.  J.  W.  Gano  is  in  the  collection  of  the  Cuvier  Club, 
Cincinnati,  0.  (Dury.)  Mr.  Eliot  Blackwelder  found  a  pair  in  Cook 
County,  Illinois,  April  31,  1895.  Mr.  C.  E.  Newlin  informs  me  that 
one  was  killed  near  Frankfort  about  May  11,  1883,  and  another  one 
about  the  same  date  in  1877.  Five  or  six  were  seen  and  a  pair  taken 
near  Lebanon,  in  Boone  Coimty,  May  9,  1889.  They  were  received 
by  Mr.  J.  K.  Beapley,  who  prepared  them  for  the  State  Museum  at 
Indianapolis. 

Mr.  Ruthvcn  Deane  shot  one  from  a  small  flock  at  English  Lake 
May  10.  1890.  Mr.  C.  E.  Aiken  has  observed  it  at  different  points 
in  Lake  County,  notably  at  Water  Valley.  Mr.  G.  L.  Toppan  says  in 
that  county  it  occasionally  is  a  common  summer  resident,  and  breeds. 
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Mr.  J.  6.  Parker,  Jr.,  informs  me  of  its  breeding  in  Lake  County. 
He  says  they  are  common  about  July  4,  and  usually  leave  for  the 
south  very  early,  generally  by  the  last  of  July  or  first  of  August.  Oc- 
casionally they  may  be  found  well  into  September.  I  have  shot  these 
birds  in  Cook  County,  Illinois,  near  the  Indiana  line,  late  in  May. 

They  are  not  found  numerously  east  of  the  vicinity  of  the  lower  end 
of  Lake  Michigan.  Mr.  A.  L.  Kumlein  calls  our  attention  to  the  fact 
that  the  female  is  not  only  more  brilliant  in  plumage,  but  also  larger 
than  the  male.  The  female  pursues  the  male  during  the  pairing  sea- 
son. The  male  attends  to  the  duties  of  incubation  almost  entirely 
alone.    (Field  and  Forest,  July,  1876.) 

To  Mr.  E.  W.  Nelson,  who  is  authority  on  all  matters  relating  to 
these  graceful  yet  queer  Phalaropes,  we  are  indebted  for  our  knowl- 
edge of  its  habits.  He  studied  it  in  Cook  County,  Illinois, 
and  he  may  occasionally  have  crossed  into  Indiana.  At  any  rate,  since 
birds  do  not  know  political  boundaries,  we  shall  assume  that  they  be- 
have in  the  saxne  manner  in  Illinois  that  they  do  in  our  own  State,  and 
I  shall  give  a  portion  of  his  account  of  his  observations.  He  found 
their  nests  from  May  25  to  June  26.  (B.  N.  0.  C,  II,  1877,  pp. 
40-43.) 

In  northern  Illinois,  where  the  following  observations  were  made, 
Wilson's  Phalarope  is  the  most  common  summer  resident,  occurring 
about  grassy  marshes  and  low  prairies,  and  is  not  exceeded  in  num- 
bers by  even  the  ever-present  Spotted  Sandpiper.  As  is  the  case  with 
several  other  species  of  birds,  Lake  Michigan  appears  to  form  a  limit 
to  its  common  occurrence  in  the  eastern  portion  of  its  range. 

On  the  west  it  extends  to  the  Eocky  Mountains,  and  between  these 
limits  it  has  been  recorded  during  the  breeding  season  from  the 
Saskatchewan  to  Arkansas  (Coues),  and  to  the  City  of  Mexico  (Nut- 
tall.)  It  is  more  closely  confined  to  its  favorite  haunts  than  most 
water  birds,  and  this  may  in  a  measure  account  for  the  little  hitherto 
known  regarding  its  habits.  During  the  first  two  weeks  of  May,  the 
exact  date  varying  with  the  season,  this  beautiful  bird  first  makes  its 
appearance  in  northeastern  Illinois.  Its  arrival  is  heralded  by  a  few 
females,  which  arrive  first,  and  are  found  singly  about  the  marshes. 
At  this  time  the  females  have  a  peculiar  harsh  note,  which  I  have 
heard  but  a  few  times,  and  only  from  solitary  individuals,  before  the 
arrival  of  the  main  body. 

A  few  days  later  small  flocks,  embracing  both  sexes,  may  be  found 
along  the  borders  of  grassy  pools  or  lying  at  midday  on  the  sunny 
side  of  some  warm  knoll  in  the  marsh.  As  the  breeding  season  ap- 
proaches they  become  more  restless,  flying  from  place  to  place,  and 
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finally  separate  into  small  parties  of  two  or  three  pairs.  About  the 
middle  of  May  their  love-making  commences,  and  is  at  first  indicated 
by  the  increasing  solicitude  they  show  for  each  other's  welfare.  The 
appearance  of  a  person  in  their  vicinity  at  this  time  is  the  signal  for  all 
the  birds  near  to  come  circling  about,  though  not  within  easy  gun- 
shot. By  a  careful  approach  one  may  now  and  then  find  a  small  party 
swimming  about  in  some  secluded  pool. 

The  charming  grace  of  movement  exhibited  at  such  times,  com- 
bined with  their  tasteful  elegance  of  attire,  form  one  of  the  most 
pleasing  sights  one  could  witness  as  they  swim  buoyantly  from  side 
to  side  of  the  pool,  gracefully  nodding  their  heads,  now  pausing  an 
instant  to  arrange  a  feather  or  to  daintily  gather  some  fragment  of 
food,  and  now  fioating  idly  about,  wafted  by  the  slight  breeze,  which 
at  intervals  ripples  the  surface  of  the  water.  A  more  common,  but 
scarcely  less  pleasing  sight,  is  presented  when,  unconscious  of  obser- 
vation, they  walk  sedately  along  the  border  of  the  water,  never  de- 
parting from  their  usual  grace  of  movement.  Their  food  is  generally 
found  in  such  places,  where  the  receding  water  furnishes  a  bountiful 
supply.  The  only  demonstrations  I  have  observed  during  the  pairing 
time  consist  of  a  kind  of  solemn  bowing  of  the  head  and  body;  but 
sometimes,  with  the  head  lowered  and  thrust  forward,  they  will  run 
back  and  forth  in  front  of  the  object  of  their  regard,  or  again,  a  pair 
may  often  be  seen  to  salute  each  other  by  alternately  bowing  or  lower- 
ing their  heads;  but  their  courtship  is  characterized  by  a  lack  of  the 
rivalry  and  vehemence  exhibited  by  birds. 

The  nesting  is  usually  in  some  thin  tuft  of  grass  on  a  level  spot,  but 
often  in  an  open  place  concealed  only  by  a  few  straggling  blades  of 
small  carices.  The  male  scratches  a  shallow  depression  in  the  soft 
earth,  which  is  usually  lined  with  a  thin  layer  of  fragments  of  old 
grass  blades,  upon  which  the  eggs,  numbering  from  three  to  four,  are 
deposited  about  the  last  of  May  or  first  of  June.  Owing  to  the  low 
situations  in  which  the  nests  are  placed,  the  first  set  of  eggs  is  often 
destroyed  by  a  heavy  fall  of  rain,  causing  the  water  to  rise  so  as  to 
submerge  the  nest.  In  this  case,  the  second  set,  numbering  two  or 
three,  are  often  deposited  in  a  depression,  scratched  in  the  ground,  as 
at  first,  but  with  no  sign  of  any  lining.  Accidents  of  this  kind  cause 
the  second  set  of  eggs  to  be  deposited  sometimes  as  late  as  the  last  of 
June.  ^ 

The  young  usually  appear  about  the  third  week  of  June,  and  are 
able  to  fly  in  about  three  weeks.  Generally  a  number  of  pairs  nest 
upon  the  same  marsh.  In  some  instances  as  many  as  fifty  may  be 
counted  within  the  radius  of  a  mile;  but  notwithstanding  this,  thdr 
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nests  are  extremely  difficult  to  discover — the  material  and  the  color  of 
the  eggs  correspond  so  closely  to  the  appearance  of  the  surrounding 
surface.  If  they  are  disturbed  while  building,  the  nest  is  usually 
abandoned.  Incubation  is  attended  to  by  the  male  alone.  The  female, 
however,  keeps  near,  and  is  quick  to  give  the  alarm  upon  the  ap- 
proach of  danger.  The  females  are  frequently  found  at  this  time  in 
small  parties  of  six  to  eight,  and  should  their  breeding  ground  be 
approached,  exhibit  great  anxiety,  coming  from  every  part  of  the 
marsh  to  meet  the  intruder,  and,  hovering  over  his  head,  utter  a  weak, 
nasal  note,  which  can  be  heard  only  a  short  distance.  This  note, 
which  is  possessed  by  both  sexes,  is  nearly  always  made  while  the  birds 
are  in  the  air,  and  its  production  requires,  evidently,  considerable 
effort,  the  head  and  neck  being  inclined  downward,  and  then  sud- 
denly raised  as  the  note  is  uttered,  the  flight  being  at  the  same  time 
momentarily  checked.  The  movements  of  the  birds  usually  render 
it  an  easy  matter  to  decide  whether  or  not  they  have  ursts  in  the  im- 
mediate vicinity.  After  the  first  alarm,  those  having  nests  at  a  dis- 
tance disperse,  while  others  take  their  course  in  the  form  of  an  ellipse, 
sometimes  several  hundred  yards  in  length,  with  the  object  of  their 
suspicion  in  the  center,  and  with  long  strokes  of  theii  wings, much  like 
the  flight  of  a  Killdeer,  they  move  back  and  forth.  As  their  nests  are 
approached  the  length  of  their  flight  is  gradually  lessened,  until  at 
last  they  are  joined  by  the  males,  when  the  whole  party  hover  low 
over  the  intruder's  head,  uttering  their  peculiar  note  of  alarm.  At 
this  time  they  have  an  ingenious  mode  of  misleading  the  novice  by 
flying  off  to  a  short  distance  and  hovering  anxiously  over  a  particular 
spot  in  the  marsh,  as  though  there  were  concealed  the  object  of  their 
solicitation.  Should  they  be  followed,  however,  and  a  search  be  made 
there,  the  maneuver  is  repeated  in  another  place  and  still  farther  from 
the  real  location  of  the  nest.  But  should  this  ruse  prove  unavailing, 
they  return  and  seem  to  become  fairly  desperate,  flying  about  one's 
head,  almost  within  reach,  manifesting  great  distress.' 

If  possible,  still  greater  agitation  is  shown  when  they  have  un- 
fledged young,  they  even  betraying  their  charge  into  the  hands  of  the 
enemy  by  their  too  obvious  solicitude,  they  then  hovering  directly  over 
the  young  and  uttering  their  notes  of  distress.  The  young  have  a 
fine,  wiry  peep,  inaudible  beyond  a  few  feet.  They  are  very  pretty 
little  creatures,  covered  with  yellowish-buff  colored  down,  with  black 
spots  on  the  upper  surface  of  the  body.  Even  when  first  hatched,  they 
are  quite  lively  and  difficult  to  capture. 

About  the  middle  of  July  the  females  suddenly  disappear,  and  a 
little  later  the  males  and  young  also  leave,  with  the  exception  of  a  few 
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stragglers,  which  oceasionally  remain  until  the  last  of  August.  The 
main  portion  rarely  remain  as  late  as  the  10th,  and  are  usually  gone  by 
the  5th.  The  males  commence  their  fall  moult  before  thev  leave;  but 
I  have  never  taken  a  specimen  in  which  the  winter  plumage  was  very 
evident. 

XVUL     Family  RECURVIROSTRID.E.     Avocew  and  Stilts. 

o^  To«  4;  bill  curved  upward,  flattened.  RBcrRViRi»8TRA.     44 

a-.  Toes 3;  bill  nearly  straight,  not  flatten^.  HiMAXmns. 

44.    Gknxs  RSCURV  I  rostra  Lnncei'S. 

87.    (225).    RecurviroBtia   amaricana   Gmel. 

American  Avocet. 

Adult  in  Summer. — White;  primaries  and  scapulars,  black;  head, 
neck  and  breast,  mostly  light  cinnamon.  Adult  in  Winter  and  Im- 
mature,— Similar;  head,  neck  and  breast  more  or  less  tinged  with 
bluish-gray. 

Length,  15.50-18.75;  wing,  8.90-9.00;  bill,  3.40-3.65;  tarsus,  3.70- 
3.80. 

Range. — North  America;  Guatemala  and  West  Indies,  north  to 
Saskatchewan  and  Great  Slave  Lake.  Bare  on  Atlantic  coast.  Breeds 
locally  from  Illinois  north.    Winters  from  Gulf  coast  south. 

Nesfy  depression  in  ground  in  marsh.  Eggs,  3-4;  brownish-drab, 
spotted  with  chocolate;  1.93  by  1.35. 

Rare  migrant.  I  only  know  of  one  record  for  Indiana.  Mr.  Chas. 
Dury  informs  me  of  a  specimen  in  the  collection  of  the  Cuvier  Club, 
Cincinnati,  0.,  which  was  taken  at  "Calumet^'  Lake,  Indiana.  It  is 
equally  rare  in  Ohio  and  Michigan,  but  perhaps  is  more  often  found 
in  Illinois,  where  Nelson  gives  it  as  a  rare  migrant,  in  small  parties, 
the  last  of  April  and  first  of  May  and  during  September  and  the  first 
half  of  October. 

XIX.     Family  SCOLOPACIDiE.    Snipes,  Sandpipjers,  Etc. 

o^.  Tarsus  with  long  transverse  scales  in  front  only  ;  bill  very  long,  curved  down- 
ward. NrMENius.    58 
a-.  Tarsus  with  long,  transverse  scales  both  in  front  and  behind. 

h^.  Eyes  far  back,  directly  above. ears;  bill  long;  tip  of  upper  mandible  thick- 
ened ;  plumage  unchanging.     Subfamily  Scolopaciw^. 
e^.  Thigh  entirely  feathered;  three  outer  primaries  attenuate. 
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r^.  Thigh  naked  below ;  three  outer  primaries  not  very  narrow. 

Gallikacm).     46 
b^.  Eyes  not  far  hack,  considerably  before  the  ears;  ti])of  upper  mandible  thin  ; 
summer  and  winter  plumage  different.     Subfamily  Trixgin.e. 
rf' .  Toes  3.  Calidris.     51 

d-.  Toes  4. 
«^  Toes  not  webbed. 
/'.  Bill  not  shorter  than  middle  toe  with  claw;  inner  webs  of  quills  not 
mottled.  Trinoa.     49 

/^.  Bill  shorter  than  middle  toe  with  claw;  inner  webs  of  quills  mot- 
tled. Tryngites.     56 
e^.  Toes  more  or  less  webbed  at  base. 

</^.  Tail  more  than  half  the  length  of  the  wing.         Bartramia.     55 
(;^.  Tail  not  more  than  half  the  length  of  the  wing. 
A^  Tail  longer  than  bill  from  frontal  feathers. 
^^  Wing  less  than  4  inches  long.  Ereunete».     bO 

i^.  Wing  not  less  than  4  inches  long. 
j\  Bill  narrower  at  tip;  upper  surface  hard  and  smooth. 
k^.  Exposed  culmen  less  than  one-fifth  as  long  as  wing. 

Pavoncella. 
k^.  Exposed  culmen  more  than  one-fifth  as  long  as  wing. 
IK  Wing  less  than  4.50  inches  long.  Acnris.     57 

r^.  Wing  over  4.50  inches  long, 
m^  Bill  slender;  legs  dusky  or  yellow.      Totanus.     53 
m-.  Bill  stout;  legs  bluish.  Symphemia.     54 

^*^.  Bill    slightly    widened    ut    tip;     upper    surface    slightly 
wrinkled  or  pitted.  Micropalama.     48 

h^.  Tail  shorter  than  bill. 

n^.  Tip  of  l)Oth   mandibles  with  a  groove  in  middle 
and  also  pitted  and  wrinkled. 

Macrorhampiits.     47 
n^.  Tip  of  both  mandibles  not  grooved,  smootli. 

LiM<xsA.     52 

4o.    GiHUS  PHILOHELA  (iRay. 

88.    (228).    Fhilohela  minor  (Gmkl.). 

American  Woodcock. 

Occiput,  with  thin,  transverse  bands  of  black  alternating  with  thin, 
narrower  ones  of  yellowish;  rusty  above,  variegated  and  harmoniously 
blended  black,  brown,  gray  and  russet;  three  outer  primaries  very  nar- 
row and  stiff;  below,  pale  warm  brown  of  variable  shade. 

Length,  10.50-11.76;  wing,  4.80-5.70;  bill,  2.50  to  nearly  3.00;  tar- 
sus, 1.25. 

Range. — Eastern  provinces  of  North  America,  north  to  Labrador, 
Manitoba  and  York  Factory;  west  to  Nebraska  and  Dakota.  Breeds 
throughout  its  range.    Winters  from  Indiana  and  Virginia  southward. 

Nest,  on  ground  in  woods  or  thicket,  of  leaves.  Eggs,  4;  buflfy, 
■  spotted  with  rusty  brown  and  purplish-gray;  1.51  by  1.14. 
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Siuumer  reeidect.  Common  in  snitable  loc&litiee.  Some  jeam,  at 
least,  resident  in  the  southwestern  part  of  the  State,  eepeciall;  the 
WabsBh  Valley,  and  perhaps  about  moist  places  that  do  not  freeze 
throughout  the  State. 

It  has  been  reported  from  Grand  Rapids,  Mich.,  January  1,  1888. 
(Cook,  Birds  of  Michigan).  Prof.  E.  L.  Moseley  reports  one  that  had 
been  wounded,  shot  near  Sandusky,  0.,  in  midwinter.  The  winter  of 
1888-9  they  wintered  in  the  lower  Wabash  Valley.  Prof.  J.  A.  Bahner 
says  they  were  frequently  seen  that  winter  along  the  open  creeka  on 
the  prairies  near  Vincennee.  Mr.  E.  J.  Chansler  reports  them  win- 
tering in  the  same  region  the  winter  of  1896-7. 
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They  migrate  very  early  in  spring,  sometimes  in  February.     Mr. 
H.  W.  McBride  reported  them  from  Dekalb  County  February  14, 

1890.  Usually,  however,  the  greater  number  migrate  in  March  and 
eariy  April.  The  following  records  for  the  first  arrival  in  spring  for 
several  years  in  Indiana  and  Michigan  are  given:  Brookville,  1884, 
March  21;  Petersburg,  Mich.,  1887,  March  2;  1888,  March  15;  1889, 
March  23;  Petersburg,  Mich.,  1897,  March  20  (J.  Trombley);  Elkhart, 

1891,  March  29;  Greencastle,  1892,  March  10  (Black);  1893,  March 
10  (Earlle);  Laporte,  1894,  April  2;  Indianapolis,  1895,  March  8 
(Noe);  Edwards,  Vigo  County,  1896,  March  11.  It  will  be  observed 
that  the  earliest  dates  are  usually  from  northern  Indiana  and 
Michigan,  In  other  words,  they  were  noted  at  an  earlier  date  from 
those  localities  than  from  places  much  farther  south.  In  fact,  they 
were  found  in  the  northern  part  of  our  State  from  two  to  four  weeks 
before  they  were  supposed  to  appear  in  the  valleys  of  the  White  and 
Whitewater,  in  the  southern  half  of  the  State.  This  indicates  that 
they  proceed  at  once,  at  the  earliest  possible  date,  to  their  favorite 
breeding  grounds,  and  those  who  know  where  they  are,  or  who  acci- 
dentally happen  upon  them,  find  them. 
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Farther  souths  where  they  breed  in  very  limited  numbers,  and  where 
the  conditions  they  desire  are  not  often  found,  it  is  only  rarely  they 
are  seen,  and  then  during  the  later  migrations  or  the  mating  season. 
In  the  vicinity  of  Brookville  I  have  generally  found  them  between 
April  1  and  15.  Upon  their  arrival  they  are  found  in  thickets  along 
the  shores  of  lakes,  rivers  and  small  streams,  where  the  ground  is  wet 
amd  soft,  so  it  can  be  easily  probed  with  the  long,  sensitive  l^ills,  for 
their  favorite  food,  earthworms.  Sometimes,  however,  they  are  found 
far  from  such  situations  during  the  spring  migrations.  April  1,  1897, 
I  found  two  in  rather  open  woods,  on  the  top  of  a  dry  ridge,  over 
three  hundred  feet  above  the  river  valley,  near  Brookville.  They  are 
nocturnal  not  only  in  their  migrations,  but  generally  in  all  their 
movements.  The  early  migrants  begin  mating  soon  after  arrival;  the 
later  ones  frequently  come  paired.  One  of  the  notable  characteristics 
of  the  mating  time  is  the  series  of  aerial  evolutions  and  the  nocturnal 
song  of  the  male. 

Mr.  Jesse  Earlle  and  Mr.  Alexander  Black  observed  these  repeated 
several  times  on  two  successive  evenings,  at  Greencastle,  March  10  and 
11, 1892.  The  first  evening  they  could  not  determine  the  bird,  but  the 
next  night  they  secured  the  performer,  which  proved  to  be  a  male 
Woodcock.  Mr.  Eugene  P.  Bicknell,  in  the  Auk,  Vol.  II,  July,  1885, 
pp.  261,  262,  gives  an  excellent  account  of  this  feature  of  the  mating 
habits,  which  he  observed  April  19,  1884:  "The  birds  would  start  up 
from  amid  the  shrubber}',  with  a  tremulous,  whirring  sound  of  the 
wings,  rising  with  spiral  course  into  the  air.  The  spiral  varied  con- 
siderable in  pitch,  sometimes  expanding  to  sweep  far  out  over  the 
neighboring  fields,  where  a  single  evolution  would  carry  the  bird  up- 
ward almost  to  the  extremity  of  its  flight,  which  was  sometimes  di- 
rectly over  the  point  of  departure.  The  rapid  trilling  sound  with 
which  it  started  oif,  as  Woodcocks  do,  continued  without  interruption 
during  the  ascent,  but  gradually  became  more  rapid,  and  as  the  bird 
neared  its  greatest  height,  passed  into  pulsations  of  quavering  sound. 
Each  pulsation  was  shorter  and  faster  than  the  last,  and  took  the 
tremolo  to  a  higher  pitch,  sounding  like  a  throbbing  whirr  of  fine 
machinery  or  suggesting  in  movement  the  accelerating,  rhythmic 
soimd  of  a  railway  car  gradually  gaining  full  speed  after  a  stop.  At 
last,  when  it  seemed  as  if  greater  rapidity  of  utterance  was  not  possible, 
the  vertex  of  the  flight  would  be  reached,  and  descending  with  in- 
creasing swiftness,  the  bird  would  break  forth  into  an  irregular  chip- 
pering,  almost  a  warble,  the  notes  sounding  louder  and  more  liquid  as 
it  neared  the  earth.  Suddenly  there  would  be  silence,  and  a  small, 
dark  object  would  dart  past  through  the  dusk,  down  amid  the  shrub- 
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bery.  Then^  at  silent  intervala,  a  single  strange  and  rather  startling 
note,  a  loud,  sharp  and  somewhat  nasal  speat  or  spneat,  which  sounded 
as  if  delivered  with  a  spiteful  directness  at  some  offensive  object.'^ 

Audubon  says  they  ascend  in  these  spiral  girations  fifty  or  more 
yards  in  height,  and  he  thought. the  sounds  made  after  reaching  the 
ground  were  calls  to  the  female,  who,  hearing  them,  flies  to  the  male. 
After  pairing  comes  nesting.  The  nests  are  generally  but  depressions 
in  some  higher,  dry  spot  in  a  swamp  or  wet  woods  or  underbrush.  I 
have,  however,  found  thq  nest  among  the  bushes  on  a  sandy  knoU  over 
a  hundred  yards  from  water  or  swampy  ground.  There  is  much  that 
is  generally  known  regarding  its  habits  in  summer  and  fall,  but  few 
comparatively  are  they  who  have  seen  its  eggs  or  observed  its 
breeding  habits  or  heard  its  song.  I  have  found  its  nest  and  eggs 
March  24  (1884)  and  as  late  as  April  10  (1881).  Mr.  G.  G.  William- 
son found  them  at  Muncie  March  29,  1889,  and  I  have  records  from 
other  localities,  different  years,  as  early  as  March  28  and  23. 

Mr.  V.  H.  Bamett,  Spearsville,  observed  an  old  Woodcock,  "with 
four  young,  as  large  as  chickens,  just  hatched,  April  13,  1894,"  and 
Mr.  Oliver  Davie  records  youug  seen  near  Cleveland,  0.,  as  early  as 
April  9.  It  is  a  fact,  attested  by  careful  observers,  that  the  Wood- 
cock will  carry  its  young  away  from  danger  between  its  feet.  By  July  1 
the  young  are  quite  well  grown;  in  most  cases  are  as  strong  of  wing  as 
the  parents.  Then  shooting  begins.  They  still  frequent  the  same  choice 
cover  until  the  dry,  late  summer  hardens  the  ground  and  absorbs  the 
water  and  they  are  driven  by  necessity  from  much  of  their  feeding 
ground  to  seek  more  desirable  places.  The  summer  of  1894  was 
very  dry.  Through  August  of  that  year,  the  late  Mr.  C.  F.  Goodwin,  of 
Brooloille,  obsened  a  Woodcock  in  his  yard  night  after  night  for  at 
least  two  weeks.  His  home  was  on  the  principal  street  of  the  town;  the 
ground  was  heavily  sprinkled  and  was  soft  and  the  grass  green  and 
well  trimmed.  The  bird  came  close  to  his  window  and  was  quite  tame. 
The  yard  was  lighted  by  an  electric  street  light,  so  its  actions  could 
easily  be  noted  with  a  glass.  The  bird  would  busy  itself  by  the  hour 
prodding  the  ground  with  its  bill,  and  every  little  while  would  pull 
out  a  worm.  They  have  the  power  of  moving  the  tip  of  the  upper 
mandible,  so  they  can  use  the  bill  as  a  forceps  to  withdraw  their  food. 
In  the  American  Field,  Vol.  XLIV,  December  28,  1895,  my  friend, 
Mr.  L.  H.  Haymond  (a  son  of  the  pioneer  in  Indiana  ornithology), 
has  contributed  an  excellent  article  on  this  bird  from  the  standpoint 
of  a  sportsman.  Its  habits  are  so  changeable,  and  so  frequently  it  is 
the  unexpected  that  happens,  that  this  writer  says  he  is  almost  com- 
pelled to  deduce  the  maxim  "never  to  be  surprised  at  anything  a 
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Woodcock  does/*  He  shows  that  they  change  their  localities  through 
summer^  as  food  is  easy  or  hard  to  obtain;  that  to  one  who  has  studied 
their  favorite  grounds  they  are  to  be  found  there  through  all  the  late 
summer  and  fall;  that  they  feed  by  day  as  well  as  by  nighty  at  times^ 
at  least.  In  fall  they  are  sometimes  to  be  found  in  cornfields  and 
damp  meadows.  Conditions  make  demands  upon  them^  and  they 
seem  always  to  be  equal  to  the  emergency.  In  the  fall  they  may  pos- 
sibly occasionally  begin  their  migrations  in  October.  They  are  re- 
ported then,  but  whether  the  ones  observed  are  summer  residents  or 
migrants  is  not  known.  I  have  observed  them  at  Brookville  until 
November  10,  and  from  reports  obtained,  they  sometimes  stay  until 
the  end  of  that  month.  Their  leaving  depends  upon  the  weather.  A 
hard  freeze,  sufficiently  severe  to  prevent  them  boring,  will  cause  them 
to  go  south. 

Dr.  B.  H.  Warren,  State  Ornithologist  of  Pennsylvania,  recording 
the  residt  of  his  investigations  of  the  food  of  Woodcocks  as  ascer- 
tained by  dissection,  found  the  young  examined  contained  ^^small 
fragments  of  worms.'*  The  food  of  others  was  earthworms,  beetles, 
larvae,  and  one  had  eaten  a  spider.  One  specimen,  taken  November  8, 
had  fed  exclusively  on  small  seeds  (Birds  of  Pennsylvania,  p.  80). 

46.    Gknus  QALLINAGO  Lkaoh. 

*89.    (230).    Oallinago  deUcata  (Ord.). 

WilBon's  Snipe. 

Crown,  black,  with  a  pale  middle  stripe;  back,  varied  with  black, 
bright  bay  and  tawny,  the  latter  forming  two  lengthwise  stripes  on 
the  scapulars;  neck  and  breast,  speckled  with  brown  and 'dusky;  lining 
of  wings,  barred  with  black  and  white;  tail,  usually  of  sixteen  feathers, 
barred  with  black,  white  and  chestnut;  sides,  waved  with  dusky;  beUy, 
dull  white;  quills,  blackish,  the  outer  white-edged. 

Length,  about  10.50-11.50;  wing,  5.00-5.60;  tail,  2.60;  bill,  2.60- 
2.70. 

Banoe. — America;  Columbia  and  West  Indies,  north  to  Labrador, 
Hudson  Bay  and  Alaska.  Breeds  from  northern  Indiana  and  Con- 
necticut north.  Winters  in  Indiana,  Ohio,  Illinois  and  South  Caro- 
lina south. 

Nest,  a  depression  in  a  grassy  meadow.  Jiggs,  3-4;  pale  olive,  olive- 
grayish  or  pale  olive-brown,  heavily  spotted,  especially  on  larger  end, 
with  deep  brown  and  purplish-gray;  1.55  by  1.09. 

Abundant  migrant.  Summer  resident  northward;  some  winters  a 
few  remain  in  suitable  localities.    It  was  taken  by  Mr.  W.  0.  Wallace 
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in  Wabash  County  January  1^  1892^  and  within  a  week  before  that 
date  two  others  were  killed  in  that  county.  Mr.  E.  J.  Chansler  thinks 
some  may  winter  in  Ejiox  County.  Prof.  E.  L.  Moseley  reports  one 
killed  at  Grand  Bapids^  Mich.,  December  24,  1896,  and  several  others 
a  few  days  before.  The  same  authority  tells  me  they  have  been  taken 
a  number  of  times  in  midwinter  several  miles  west  of  Sandusky,  Ohio, 
where  there  are  springs  and  running  water  that  do  not  freeze  in  severe 
weather.  The  migrants  begin  to  move  early  in  March.  The  follow- 
ing dates  give  that  of  the  first  appearance  for  each  of  several  years,  at 
the  places  named:  Brookville,  1881,  March  29;  1882,  March  29;  1883, 


Wilson's  Snipe. 

April  7;  1886,  March  18;  1896,  March  7;  Cook  County,  111.,  1884, 
March  22;  1885,  March  29  (Parker).  English  Lake,  1887,  March  7 
(Deane).  Macsauber  Club,  Kankakee  River,  1890,  March  23  (Deane). 
Frankfort,  1893,  March  16;  1895,  March  8  (Ghere).  Greencastle, 
March  5  (Earlle).  Edwards,  Vigo  County,  1897,  March  11  (Kendrick). 
The  first  migrants  generally  appear  in  March,  but  it  is  usually  the 
last  of  the  month  or  early  in  April  before  they  become  common.  Usu- 
ally after  the  warm  rains  have  softened  the  earth  and  brought  into 
activity  the  insects,  beneath  the  surface,  they  appear.  March,  28, 
1896,  was  a  day  when  the  snow  melted  in  the  sun,  yet  was  to  be  seen 
upon  the  frozen  ground,  in  the  shade.  I  saw  a  snipe  by  the  side  of 
the  road  as  I  drove  along.  It  seemed  quite  tame,  and  fiew  ahead  of  me 
a  short  distance  and  alighted  again  and  again  in  the  ditch.  At  last 
it  arose  and  attempted  to  alight  on  a  frozen  snow-bank,  evidently 
thinking  it  was  water.  It  seemed  very  much  surprised  when  it  came 
down  upon  something  hard,  for  it  descended  with  some  force,  and  as 
soon  as  it  could  recover,  arose  and  flew  away.  Usually  in  the  White- 
water Valley,  they  are  gone  by  the  20th  to  25th  of  April;  but  in  1881, 
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they  remained  with  us  as  late  as  May  6.  Mr.  Buthven  Deane  sajB 
more  or  less  of  Wilson's  Snipe  breed  at  English  Lake,  every  year.  Mr. 
.0.  Frean  Moreom  has  a  set  of  eggs  taken  at  the  Macsauber  Club^  25 
miles  farther  up  the  Kankakee  Biver.  It  has  also  been  reported  as 
breeding  in  the  following  other  counties:  Lake  (Meyer  and  Parker); 
Miami  (Cunningham).  They  have  been  observed  in  midsummer  in 
Wabash  County  (Wallace).  They  vary  much  in  numbers  and  time  of 
appearance  in  spring.  The  same  thing  is  noticeable  in  fall.  They  are 
very  peculiar  in  their  movements  and  in  the  selection  of  a  feeding 
ground.  Some  days  they  lie  close^  and  others  rise  almost  out  of  range 
of  the  gun.  They  utter,  as  they  arise  and  fly  against  the  wind,  a  note 
commonly  called  "scape,"  from  its  resemblance  to  that  sound,  and 
move  away  rapidly  in  a  zigzag  flight,  that  is  very  perplexing  to  the  in- 
experienced sportsman. 

In  the  fall,  they  usually  begin  to  arrive  in  northern  Indiana  from 
the  north,  early  in  September,  but  are  not  common  until  later  in  the 
month.  They  remain  about  the  marshes  through  October  and  often 
till  late  in  November.  The  fall  of  1889  was  notable  for  the  unusually 
early  appearance  of  these  birds  in  numbers  on  their  favorite  grounds. 
This  was  noted  by  all  collectors  and  sportsmen. 

Mr.  Parker  observed  it  in  Lake  Coimty  and  Mr.  Kuthven  Deane 
wrote  me  as  follows  concerning  them:  "On  September  1st  they  were  so 
numerous  a  good  shot  could  have  killed  forty  or  fifty  birds  in  many 
localities  in  Indiana  and  Illinois.  Of  cour.^e  a  numljer  breed  every 
year  but  something  has  driven  them  by  thousands  from  the  north, 
some  claiming  it  is  due  to  very  dry  weather  north  of  us.''  The  earliest 
record  I  have  for  southeastern  Indiana  is  Sept.  23,  1884.  From  that 
time  they  are  passing  through  October  and  November.  The  latest 
record  at  Brookville  is  November  17,  1894,  but  elsewhere  it  has  been 
reported  later,  and  in  some  localities  as  stated,  winters.  "Morninsr  and 
evening  and  throughout  cloudy  days  in  the  early  part  of  the  breed- 
ing season  the  male  has  a  curious  habit  of  mounting  hisrh  overhead, 
then  descending  obliquely  for  some  distance,  and  as  it  turns  upward, 
strikes  rapidly  with  its  wings,  producing  a  loud  whistling  sound  with 
each  stroke.  This  maneuver  is  repeated  again  and  again,  and  appears 
to  be  performed  for  the  same  purpose  as  is  the  'booming'  of  the 
night-hawk.  Besides  this  sound  Wilsons  Snipe  has  a  peculiar  sharp 
cry  during  this  season,  which  is  uttered  when  the  bird  is  disturbed. 
I  first  became  acquainted  with  this  note  in  May,  1876,  when,  while 
walking  along  a  marshy  strip  of  land,  T  was  surprised  to  hear  a  loud 
ka-ka-ka-ka-ka,  uttered  with  great  force  and  in  a  rather  loud,  harsh 
tone.    Turning  quickly  I  was  still  more  astonished  to  find  the  author 
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to  be  one  of  these  birds.  It  was  flying  restlessly  from  poet  to  post 
along  a  fence  and  showed  the  greatest  uneasiness  at  my  presence,  the 
notes  being  repeated  at  short  intervals.  Although  the  nest  was  prob- 
ably near  I  could  not  discoyer  it^'  (Nelson's  Birds  of  N.  K  HI.).  Ac- 
cording to  Audubon,  ^^e  food  of  our  common  Snipe  consists  princi- 
pally of  ground-worms,  insects,  and  juicy,  slender  roots,  of  different 
vegetables,  all  of  which  tend  to  giye  its  flesh  that  richness  of  flavor  and 
jnicy  tenderness  for  which  it  is  so  deservedly  renowned,  it  being  equal 
to  that  of  the  woodcock.  Many  epicures  eat  up  both  snipe  and  wood- 
cock with  all  their  viscera,  worms,  insects  to  boot,  the  intestines,  in 
fact,  being  considered  the  most  savory  parts.  On  opening  some  newly 
killed  snipe,  I  have  more  than  once  found  fine,  large  and  well-fed 
ground-worms,  and  at  times  a  leech,  which  I  must  acknowledge,  I 
never  conceived  suitable  articles  of  food  for  man,  and  for  this  reason 
I  have  always  taken  good  care  to  have  both  snipe  and  wood-cocks  well 
cleaned,  as  all  game  ought  to  be." 

Dr.  B.  H.  Warren  examined  25  snipe  and  found  articles  of  food 
were  beetles,  water  beetles,  and  earthworms,  together  with  weed  seeds, 
grass  blades  and  the  roots  of  plants.    (Birds  of  Pa.,  1890,  p.  82.) 

47.    (iEsrs  MACRORHAMPHl'S  Leach. 

a^  Length  11. Oo,  or  less.  M.  griseus  (Guiel.).     90 

«*.  Length  over  11.00.  M.  scolopaceus  (Say).     91 

90.    ('281).    Macrorhamphus  griseus  (Gmel.). 

Dowitcher. 
Svnonynii!,  Gray  Sxipe,  Gkay  Back. 

Tail  and  its  coverts,  at  all  seasons,  conspicuously  barred  with  black 
and  white  (or  tawny);  lining  of  wings,  and  axillars,  the  same;  quills, 
dusky;  shaft  of  first  primary,  and  tips  of  the  secondaries,  except  long 
inner  ones,  white;  bill  and  feet,  greenish-black.  In  summer,  brown- 
iah-black  above,  variegated  with  bay;  below,  brownish-red,  variegated 
with  dusky;  a  tawny  superciliary  stripe  and  a  dark  one  from  bill  to  the 
eye.  In  winter,  plain  gray  above  and  on  the  breast,  with  few  or  no 
traces  of  black;  the  belly,  line  over  eye  and  under  eyelid,  white. 

Length,  about  10.00-11.00;  wing,  5.25-5.90  (average,  5.65);  bill, 
2.00-2.55  (2.30):  tarsus,  1.20-1.55  (1.35). 

Eange. — Aiiienca,  from  Brazil  and  West  Indies  north  to  Arctic 
Ocean.    Breeds  within  Arctic  Circle.    Winters  from  Gulf  coast  south. 

Nest,  a  hollow  in  ground,  lined  with  grass.  Eggs,  3-4,  resemble 
those  of  Wilson's  Snipe;  1.65  by  1.13. 
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Bare  migrant^  more  often  seen  in  July^  August  and  September  after 
breeding  season.  These  are  usually  young  birds,  they  are  generally 
found  in  flocks  of  three  to  ten.  They  accompany  the  Yellow-legs, 
Pectoral,  Least  and  Semipalmated  Sandpiper.  Mr.  F.  M.  Woodruff, 
of  Chicago,  informs  me  he  has  a  bird  of  this  species  in  his  collection 
that  was  taken  September  9,  1892.  He  has  notes  of  it  in  Cook 
County,  111.,  near  the  Indiana  line.  May  6,  1893;  September  23,  1893; 
and  Mr.  J.  G.  Parker,  Jr.,  has  taken  it  three  times  in  July;  July  4, 
1887;  July  19  and  21,  1893. 

I  do  not  know  the  relative  numbers  of  the  two  forms  of  this  bird 
found  within  the  State,  but  think  that  this  will  prove  to  be  much  the 
rarer. 

91.    (232).    Macrorhamphus  scolopaceus  (Say). 

Long-billed  Dowitcher. 

Svnonvms,  Grkatku  (4kay-back,  Rfd-ukllikd  Snipe. 

Adult  in  Summer, — Similar  to  M.  griseus  but  averaging  larger; 
abdomen,  pale  cinnamon,  like  rest  of  lower  parts.  Bill  larger.  Win- 
ter plumage  and  Immature  known  from  last  species  by  larger  size. 

Length,  11.00-12.50;  wing,  5.40-6.00  (average  5.74);  bill,  2.10-3.00 
(2.72);  tarsus,  1.35-1.75  (1.58). 

Kange. — South  America,  north  to  Alaska,  principally  migratory 
through  Mississippi  Valley  and  Western  States.  Not  common  on  At- 
lantic coast.    Breeds  in  Alaska.    Winters  from  Gulf  coast  south. 

Nest  and  Eggs,  indistinguishable  from  those  of  M.  griseus. 

Bare  migrant.  Of  all  the  references  to  Dowitcher  only  one  refers 
to  the  short-billed  form.  That  I  have  mentioned  under  the  last 
mentioned  species.  All  others  are  referrd  to  here,  but  as  most  of  them 
are  claimed  to  represent  this  form  it  is  probably  by  far  the  most  com- 
mon with  us.  In  the  spring  it  is  noted  in  March,  April  and  May,  and 
later  it  probably  appears  in  July,  and  remains  through  August  like 
the  last  mentioned  bird.  The  earliest  record  I  have  for  the  State  is 
March  11,  1889.  On  that  date  one  specimen  was  taken  and  another 
seen  at  English  Lake  (Deane).  Mr.  Jesse  Earlle  took  a  specimen  at 
Greencastle  May  14,  1890,  and  the  next  day  Mr.  Alex.  Black  took  an- 
other which  has  been  very  kindly  placed  in  my  collection.  On  May 
28  or  29,  1891,  another  one  was  taken  by  Mr.  Black.  Mr.  Dury  re- 
ports this  species  in  spring  and  fall,  from  English  Lake.  He  also 
notes  it  from  English  Lake,  and  one  from  Kouts,  Ind.,  April  30, 1890. 
These  localities  are  represented  by  specimens  in  the  Cuvier  Club  col- 
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lection,  Cincinnati,  Ohio.    Mr.  C.  E.  Aiken  informs  me  that  he  has 
observed  it  occasionally  in  Lake  County  in  flocks. 

Mr.  E.  W.  Nelson  found  this  one  of  the  most  common  waders  on 
the  shore  of  Norton's  Sonnd,  in  summer,  and  it  is  also  present  in 
smaller  numbers  all  along  the  Yukon,  where  there  are  suitable  locali- 
ties. He  found  it  at  the  Yukon  mouth,  May  12,  and  toward  the  end 
of  that  month  they  were  plentiful,  and  their  curious  habits  and  loud 
notes  make  them  among  the  most  conspicuous  denizens  of  the  marshes. 
There  they  mate  and  nest.  The  following  is  a  description  of  a  set  of 
four  eggs  taken  there  June  16:  "The  eggs,  four  in  number,  rested  in 
a  shallow  depression  formed  by  the  bird's  body  in  the  soft  moss  and 
without  a  trace  of  lining.  These  eggs  measures  respectively  1.80  by 
1.21;  1.70  by  1.20;  1.69  by  1.20;  1.72  by  1.23." 

48.    (lENLS  MICROPALAMA  Bated. 

92.    (233).    Micropalama  himantopus  (Bonap.). 

stilt  Sandpiper. 

Adult  in  Summer. — Above,  blackish,  each  feather  edged  and  tipped 
with  white  and  tawny  or  bay,  which  on  the  scapulars  becomes  scal- 
loped; auriculars,  chestnut;  a  dusky  line  from  bill  to  eye,  and  a  light 
reddish  superciliary  line;  upper  tail  coverts,  white,  with  dusky  bars; 
primaries,  dusky,  with  blackish  tips;  tail  feathers,  ashy-gray,  their 
edge  and  a  central  field,  white;  under  parts,  mixed,  reddish,  black  and 
whitish,  in  streaks  on  the  jugulum,  elsewhere  in  bars;  bill  and  feet, 
greenish-black. 

Immature  and  Adult,  in  Winter. — Ashy-gray  above,  with  or  with- 
out,traces  of  black  and  bay,  the  feathers  usually  with  white  edsring; 
line  over  the  eye,  and  under  parts,  white;  the  jugulum  and  sides, 
suffused  with  the  color  of  the  back,  and  streaked  with  dusky;  legs, 
usually,  pale. 

Length,  7.50-9.25;  wing,  5.00-5.30;  bill,  1.55-1.75;  tarsus,  1.55-1.70. 

Eange. — America,  from  Brazil,  Peru  and  West  Indies,  northeast 
of  Eocky  Mountains  to  Arctic  regions.  Breeds  within  tbe  Arctic 
Circle.    Winters  in  Louisiana  and  southward. 

Nest,  depression  in  ground,  lined  with  grass  and  leaves.  Eggs,  3-4, 
light-drab,  or  grayish- white,  with  bold  spots  and  marknigs  of  chest- 
nut-brown; 1.42  by  1.00. 

Eare  migrant.  Found  in  this  latitude  in  April,  July  and  August, 
September  and  October.  I  have  no  spring  records.  The  only  Indiana 
record  is  of  a  specimen  taken  by  L.  A.  and  C.  D.  Test,  at  Hed- 
ley's  Lake,  October  10,  1892.    This  is  in  my  collection,  for  which  the 

45 — Geol 
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collectors  have  my  thanks.  Mr.  E.  W.  Xelson  reports  two  occurrences 
near  Chicago,  one  August  8,  ISTS,  the  other,  September  10,  1873. 
(Birds  N.  E.  111.,  p.  126.)  Mr.  J.  G.  Pai-ker,  Jr.,  collected  a  bright 
female,  from  a  flock  of  four  at  Mud  Lake,  July  25,  1893,  and  a  young 
bird  Auijufit  7,  1893.  Mr.  F.  M.  Woodruff  reports  it  from  Cook 
County,  111.,  near  the  Indiana  line,  April,  1890;  July  25,  1893,  and 
September  23,  1893  (The  Auk,  April,  1896,  p.  180),  and  Mr.  J.  G. 
Parker,  Jr.,  adds  from  the  same  vicinity  the  record  of  a  young  bird 
August  7,  1893.  In  Ontario,  Mr.  Mclhvraith  has  noted  it  June  25, 
July  28,  and  September  23  and  26.  Since  it  breeds  far  to  the  north- 
ward, there  seem  to  be  individuals  wandering  about,  every  month  from 
June  to  October,  some  of  which,  perhaps,  do  not  go  to  the  breeding 
grounds. 

49.    (iKNUS  TRINiiA  LiNH.fcus. 

o^.  Wing  0.00,  or  more ;  middle  pair  of  tail  feathers  not  longer  than  the  rest.     Sub- 
genus Tringa.  T.  caautus  Linn.     93 
a^.  Wing  under  6.00;  middle  pair  of  tail  feathers  longer  and  more  ]>ointed  than 
the  rest. 
h^.  Tardus  about  equal  in  length  to  bin. 
e*.  Wing  more  than  4  00.     Subgenus  Actopbomah  Kaup. 

d^.  Wing  5.00,  or  more;  rump  and  middle  upper  tail  coverts  plain  bUck  or 
duskv.  T.  maculata  Vieill.    94 

d^.  Wing  less  than  o.OO;  middle  upper  tail  coverts  plain  dusky. 

T.  bairdii  (Coues).     95 
c^.  Wing  under  4.00;  size  very  small.  T.  minutilla  Vieill.    96 

b'.  Bill  very  Jong,  nearly  as  long  as  tarsus  an<l  middle  toe;  decidedly  curved 
downward  at  the  end.     Subgenus  Pelidna  Cuvier. 

P.  alpina  pacifica  (Coues).     97 

Subgenus  Tbinga.  % 

93.    (234).    Tringa  canutus  Linn. 

Knot. 

AdvU  in  Summer. — Above,  brown ish-blaek,  eaoh  fo^itlier  tipped 
with  asliy-white,  and  tinged  with  reddieli  on  seupulars;  below,  uni- 
form lirownish-red,  much  as  in  the  robin,  fading  into  whito  on  the 
flankii  and  (Tissmn:  upj>or  tail  covert <5,  white  with  dusky  bars,  tail 
feathers  and  secondaries,  frrayish-ash  with  white  edg(».s:  quills,  black- 
ish: prray  on  the  inner  webs  and  with  white  shafts?:  bill  and  feet, 
blackish. 

Immature. — Above,  clear  ash,  with  numerous  black  and  white  «emi- 
circles;  l^elow,  white,  more  or  less  tinged  witli  nvldish,  du^ky  speckled 
on  l»reast,  wavy  barred  on  sides. 

Length,  10.00-11.00;  wing,  6. .50;  tail,  2.50;  tail,  nearly  square. 
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Range. — Sea  coasts,  throii^yhoiit  the  Northern  Hemisphere;  south 
in  winter  to  Brazil,  Xew  Zealand,  Dainara  Land,  Africa  and  Aus^tralia. 
Breeds  in  the  Arctic  Circle.  Resident  on  Gulf  coast  (Mcllhenny). 
In  migrations,  visits  the  larger  inland  waters. 

Sest,  a  depression  in  the  sand.  Eijgs,  light  pea-green,  closely 
spotted  in  brown  with  small  specks  about  the  size  of  a  pin  head;  1.10 
by  1.00. 

Rare  migrant.  It  seems,  in  the  interior,  to  be  almost  exclusively 
found  along  the  great  lakes.  Mr.  McHwraith  notes  it  in  ^fay  and 
June,  in  Ontario;  Dr.  Wheaton  noted  it  in  Ohio,  and  Mr.  E.  W.  NoU 
son  in  Cook  County,  111.,  in  May,  September,  and  October. 

Mr.  P.  M.  Woodruff  shot  a  Knot — a  beautiful  specimen,  in  the  light 
gray  juvenile  plumage,  with  scale-like  markings  of  pure  white  on  the 
back, — on  the  shore  of  Lake  Michigan,  at  Miller's,  Ind.,  August  24, 
189<>.  It  was  in  company  with  a  miscellaneous  flock  of  Sandpipers, 
August  21,  1897,  Mr.  AVoodmff  took  three  young  of  the  year,  two 
males  and  one  female,  at  the  same  place. 

In  an  article  in  **The  Auk,"  for  Januar\%  1893,  p.  25,  Mr.  Geo.  H. 
Mackay,  in  speaking  of  the  Knot  on  the  Xew  England  coast,  says: 
**It  formerly  sojourned  there  in  great  abundance,  but  now  appears  in 
greatly  reduced  numbers."  He  explains  this  diminution  in  numbers 
'  is  owing  to  their  destruction  by  the  practice  of  '^firelighting/'  which 
formerly  prevailed,  but  which  is  now  prohibited  l)y  law. 

'*Tlie  modi*  of  })rociMlure  was  for  two  men  to  start  out  after  dark 
at  half-tide,  one  of  them  to  carry  a  lighted  lantern  the  other  to  reach 
and  seize  the  birds,  twist  their  necks,  and  put  them  in  a  bag  slung  over 
the  shoulder.  When  near  a  ilock,  they  would  approach  them  on  their 
hands  and  knees,  the  birds  being  almost  invariably  taken  on  the 
flats."  They  are  said  to  have  been  shipped  by  the  barrel  to  Boston, 
as  many  as  six  barrels  having  been  observed  in  one  shipment.  Mr. 
MacKav  savs:  **It  is  not  mv  intention  to  convev  the  impression  that 
the  Knots  are  nearlv  exterminated,  but  thev  are  much  rinluccd  in 
numbers,  and  are  in  great  danger  of  extinction,  and  comparatively  few 
can  be  seen  in  Massachusetts,  wIktc  fonnerlv  there  were  twentv  to 
twentA-flve  thousand  a  vear,  which  1  consider  a  reasonable  estimate 
of  its  former  abundance." 

The  extensive  range  of  the  Knot  is  a  matter  of  general  information, 
vet  as  is  often  the  case,  we  know  much  more  about  manv  birds  with 
comparatively  restricted  habitat.  During  our  winter  it  reaches  Aus- 
tralia, New  Zealand,  Damara  Land,  Africa,  but  in  America  it  has  not 
been  reporte*!  south  of  Brazil.  A'ery  little  is  known  of  its  breeding 
grounds.     It  has  been  rejjorted  building  from  such  far  nori;h  points 
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as  Melville  Peninsula,  shores  of  Smith  Sound,  north  Georgian  Islands, 
and  Grinnell  Land,  but  its  eggs  remained  absolutely  unknown,  until 
Lieut.  A.  W.  Greely  took  it  on  the  Lady  Franklin  Bay  expedition,  in 
the  vicinity  of  Fort  Conger,  latitude  81^  44'  N.  (The  Auk,  II,  p.  313). 

Subgenus  ACTODROMAS  Kaup. 

94.    (239).    Tringa  maculata  (Yieill.). 

Pectoral  Sandpiper. 

Middle  tail  feathers  pointed,  projecting  a  quarter  of  an  inch  beyond 
Che  rest,  wedge-shaped  at  the  end,  dusky,  edged  with  lighter;  outer  tail 
feathers,  pale  brownish-gray,  edged  with  white;  rump  and  upper  tail 
coverts,  black,  the  under  feathers  of  latter,  whitish,  marked  with 
dusky;  above,  feathers  black,  each  one  bordered  with  light  clay  color, 
brighter  on  crown,  ])ack,  scapulars  and  tcrtials,  throat  and  rest  of  un- 
der parts,  white;  below,  neck  and  breast,  light  grayish-buff,  streaked 
with  black.  This  species  resembles  T.  hairdii  but  is  larger,  has  black 
instead  of  dusky  upper  tail  coverts,  and  middle  tail  feathers  longer 
and  more  pointed. 

Length,  8.00-9.50;  wing,  about  5.00-5.50;  bill,  1.10-1.20;  tarsus, 
1.00-1.10. 

Range. — America,  from  Brazil  and  Chili  north  to  Arctic  Ocean. 

Breeds  in  north  Alaska  and  other  Arctic  regicms.  Winters  from 
West  Indies  to  South  America.    Accidental  in  Europe. 

Nest,  in  grass.  Eggs,  4,  pale  grayish-buff,  ranging  to  pale  olive- 
greenish,  boldly  and  heavily  blotched  with  rich  vandyke  brown;  1.44 
by  1.02. 

Common,  sometimes  abundant,  migrant,  generally  in  flocks.  A  few 
may  be  summer  residents. 

Usually  found  from  the  latter  part  of  March  to  May  1,  and  through 
September  and  October.  The  earliest  record  I  have  is  from  Vigo 
County,  March  17,  1807  (Kendrick).  I  have  also  the  following,  early 
spring  records:  Brookville,  March  29,  1881;  Greencastle,  March  28, 
1894;  March  22,  1895  (Earlle);  Greensburg,  March  27,  1894;  March 
26,  1896  (Shannon);  Liverpool,  March  29,  1885;  Cook  County,  111., 
March  20,  1886  (Parker).  Some  years  the  first  reported  appearance  is 
much  later,  as  is  shown  by  the  following:  Brookville,  April  9,  1887; 
Greencastle,  April  8,  1890  (Earlle).  The  following  are  dates  when 
last  observed  in  spring  migrations:  Brookville,  May  6,  1881;  Knox 
County,  April  24,  1894  (Chansler);  English  T^ke,  May  10,  1891; 
May  6,  1888  (Deane);  Laporte,  May  6,  1896  (Barber).  Sometimes 
they  are  seen  singly  or  in  small  flocks  of  five  to  twelve,  but  often  in 


Birds  of  Indiana.  709 

• 

large  droves  of  forty  or  fifty  to  several  hundred.     They  frequent 

swampy  ground,  but  throughout  the  southern  part  of  the  State  I  have 

usually  found  them  most  abundant  upour  the  poorly  drained  and  wet 

meadows,  through  the  month  of  April. 

In  the  Whitewater  Valley  they  were  the  most  abundant  I  ever  saw 
them  the  spring  of  1881.  Their  unusual  abundance  throughout  the 
Wabash  Valley  was  noted  in  the  spring  of  1894. 

They  go  into  the  Arctic  regions  to  breed.  Mr.  Nelson  found  them 
breeding  in  Alaska  at  the  mouth  of  the  Yukon  River,  and  Mr.  Mur- 
dock  at  Point  Barrow.  The  former  gives  a  bit  of  his  experience  with 
these  birds  on  an  island  in  the  Yukon  delta  the  last  of  May,  1879. 
On  the  night  of  May  24th  as  he  lay  wrapped  in  his  blanket  witli  the 
tent  flap  raised,  he  says:  "As  my  eyelids  began  to  droop  and  the  scene 
to  become  indistinct,  suddenly  a  low,  hollow,  booming  note  struck 
my  ear,  and  sent  my  thoughts  back  to  a  spring  morning  in  northern 
Illinois,  and  to  the  loud  vibrating  tones  of  the  prairie  chickens. 
Again  the  sound  came  nearer  and  more  distinct,  and  with  an  effort  I 
brought  myself  back  to  the  reality  of  my  position,  and  resting  upon 
one  elbow  listened;  a  few  seconds  passed  and  again  arose  the  note;  a 
moment  later,  and,  gun  in  hand,  I  stood  outside  the  tent.  The  open 
flat  extended  away  on  all  sides,  with  apparently  not  a  living  creature 
near.  Once  again  the  note  was  repeated  close  by,  and  a  glance  re- 
vealed its  author.  Standing  on  one  leg  in  the  thin  grasses  ten  or  fif- 
teen yards  from  me,  with  its  throat  inflated  until  it  was  as  large  as 
the  rest  of  the  bird,  was  a  male  ^4.  maculata.  The  note  is  deep,  hollow, 
and  resonant,  but  at  the  same  time  liquid  and  musical,  and  may  be 
represented  by  a  repetition  of  the  syllables  too-u,  too-u,  too-u,  too-u, 
too-u,  too-u,  too-u,  too-u.  Before  the  bird  utt-ers  these  notes  it  fills 
its  oesophagus  with  air  to  such  an  extent  that  the  breast  and  throat 
are  inflated  to  twice  or  more  its  natural  size,  and  the  great  air  sack 
thus  formed  gives  the  peculiar  resonant  quality  to  the  note.  At  times 
the  male  rises  to  twenty  or  thirty  yards  in  the  air  and  inflating  its 
throat  glides  down  to  the  ground  with  its  sack  hanging  below.  Again 
he  crones  back  and  forth  in  front  of  the  female,  puffing  his  breast  out 
and  bowing  from  side  to  side,  running  here  and  there  as  if  intoxicated 
with  passion.  Whenever  he  pursues  his  love-making,  his  rather  low 
but  per\ading  note  swells  and  dies  in  musical  cadences,  which  form 
a  striking  part  in  the  great  bird  chorus  heard  at  this  season  of  the 
year,  in  the  north.  The  Eskimo  name  indicates  that  its  notes  are 
like  those  of  the  Walrus,  hence  the  term  "Walrus-talker.*'  (N.  H. 
Coll.  in  Alaska,  pp.  108,  109). 
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As  soou  a8  tlie  breeding  season  is  over  they  begin  to  return  to  ua. 
About  the  lower  end  of  Lake  Michigan  they  are  seen  some  yeai*s  the 
latter  part  of  July.  In  Cook  County,  111.,  Mt.  Piirker  found  thein 
very  abundant  July  IT,  1893,  and  Mr.  J.  0.  Dunn  found  them  con- 
tinuing abundant  through  the  remainder  of  Jtily  and  well  into  Au- 
gust. That,  however,  is  an  unusual  oconn-ence,  the  lik«  of  whicli  has 
not  been  noted  in  twenty  years-  observations-.  In  1889  they  were 
notied  Aaigust  10th  (Pftrker); 

They  become  common  in  8eptem])er,  and  remain  so  into  October. 
Lafayette,  September  14  to  October  5;  1895  (Test).  Mr.  E.  W.  ^sel- 
son  says  it  sometimes  remains  in  nortlieastern*  Illinois  until  X<n'ember 
1.  Messrs.  Ulrey  and  Wallace  note  that  in  September  they  arc  found 
in  great  abundance  along  the  Wabasli  River  ('Proc.  U  A.  J^.,  1895^ 
p.  loO). 

9ft.    (^1).    Srmga.  bainUi  Couk». 

Baird'8  Sandpiper. 

A^i^t  in  Summer. — Middle  tail  feathers  not  projecting  to  any  de- 
gree beyond  the  rest  and  not  noticeably  pointed;  middle  upper  tail 
covert*?,  dusky,  bordered  with  dull  clay-color,  the  la^Jeral  ones,  \\  hite; 
middle  tail  feathei-s,  nearly  black,  others  light  brownisln-gray,  all  nar- 
rowly edged  with  whitish.  Below,  chest,  pale  InifF,  streake<l  and 
spotted  with  dusky  grayish^l>rown;  tliroat,  sides  and  belly,  white. 
Crown,  pale  grayish-buff,  broadly  streaked  with  browni>h-black :  scap- 
ulars and  interscapulars^  irregularly  spotted  with  brownish-black  and 
pale  grayish-buff,  the  former  largely  predominat-ing. 

AdvU  m  Winter. — Above,  nearly  uniform  gi*ayisli-brown  tinged 
with  clay  color;  jugulum  and  sides  deeply  s^iffused  with  clay- 
color  or  dirt^'  buff,  the  former  verv  indistinctlv  st.reak<»d.  Iniftuir- 
t^re. — Above,  ligJit  bufTy-brown,  streaked  with  dusky,,  the  feath- 
ers- of  the  back  and  the  sfmpulars,  ))laekish,  conspicuou?>ly  bordered 
terminally  with  dull  white;  wing  eovert^,^  dark  grayish,  also  bordered 
terminally  with  white  or  light  buff.  Jniguium  suffused  with  buff  and 
indistinetlv  streaJced. 

Length.  r.OO-T.fiO-,  wing,.  4..60-4.J45:  bill,  .90-^1.00;  t4ir>His,  l.(»o. 

IiAX«K. — America,  from  Patagonia  and  CliiJi^  northward  chiefly 
through  interior  of  North  America  t<i*  Arctic  n^gions;  rare  on  Atlantic 
coast.  Xot  report-ed  from  Pacific  coa*»t  of  North  America.  Hreeds  in 
Alaska  and  tbc  BaiTcn  Grounds,  and  winters  ?*outh  to  limit  of  il^- 
range. 
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Nesi,  a  slight  depreesion  in  the  grouHd,  lined  with  grass.  Eggs, 
3-4,  light  creamy  buff,  gometimeB  tiuged  with  maty,  thickly  speckled, 
or  spotted  with  deep  reddish-brown  or  ehestsoit;  1.30  by  .93. 

Eare  migrant.  I'p  to  thie  time  it  has  l>een  tak^n  in  Indiana  but 
twice,  both  timee  in  August.  In  fact  the  single  instance  giren  by  Dr. 
Wheaton  (Birds  of  Ohio,  p.  1 7S)  in  March,  is,  -except  the  general  ref- 
erence given  by  Nelson  (Birds  of  X.  E.  111.,  p.  127)  the  only  one  of 
its  occurrence  in  the  Ohio  Valley,  or  the  upper  lake  baain  at  that 
aeason,  that  has  come  to  my  notice. 

It  seems  to  be  common  in  Kansas  and  Nebraska  in  spring  (Cooke 
Bird  IMig.  in  Miss.  Valley,  p.  93)  and  may  pa^  north  through  this 
western  route. 

Mr.  W.  O.  Wallace  took  a  single  epecinaen  August  SO,  1893,  at  Wa- 
bash, and  Mr.  J.  G.  Parker,  Jr.,  has  a  male  taken  at  Miller's,  Ind.,  Au- 
gust 24,  1896.  He  was  in  company  with  ^Ir.  F.  M.  Woodruff,  who  in- 
forms me  that  they  saw  several,  probably  five,  of  these  birds.  Mr. 
Parker  also  has  a  female  taken  at  Mud  Lake,  Cook  County,  111.,  Au- 
gust 22,  1893.  It  has  been  taken  in  Michigan,  August  15,  1893  (Co- 
vert), August  20,  1895  (Milliken). 

In  Ohio  it  has  been  reported  bj'  Dr.  Wheaton  in  September  and 
October.  The  latest  date  being  one  noted  by  Dur}'  and  Freeman, 
October  27,  3878,  at  Cincinnati.  * 

This,  bird  is  much  more  numerous  farther  west,  where,  in  some 
paits.  Dr.  Couee  save  it  is  the  most  abundant  small  sandpiper  during 
migrations. 


96.    (242).    Tringa  nunutilla  Vijsill. 

T']>]n'r  parts  in  summer,  with  each  feather  blackish  centrally,  edged 
with  li;L'ht  ])ay  and  tipped  with  ashy  or  white;  in  winter,  and  in  the 
inuiiatun.%  simply  ashy:  tail  feathers,  gray,  with  whitish  edges,  the 
-central,  blackish,  usually  with  reddish  edges:  crown  not  conspicuously 
differt-iit  from  hind  neck:  chestnut  edgings  of  scapula r*i  usually  scal- 
loperl:  l>t'low,  white,  the  juguhim  with  dusky  streaks  and  an  ashy  or 
browuirli  suihision:  bill,  black;  legs,  dusky  jg:reenish.  Smallest  of  the 
Sandj>ij)ors. 

Lenirth,  5.00-G.75:  wing,  3.50-3.75;  bill,  .75-.92;  tarsus,  .75. 

liANOK. — Tho  whole  of  America,  breeding  almost  if  -not  entirely 
north  of  I'nited  States:  winters  from  Gulf  coast  south.    Accidental  in 
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Nest,  a  depression  in  ground,  lined  with  gnujs.  Eggs,  3-1;  pale 
gra}dsh-buffy,  varying  to  pale  brownish,  thickly  spotted,  speckled  or 
sprinkled  with  deep  chestnut  and  dull  purplish-gray;  1.15  by  .83. 

Migrant;  in  spring  not  common.  They  pass  northward  through 
May,  when  they  are  found  in  small  flocks  and  return,  some  years, 
about  July  20;  leave  the  last  of  August  or  early  in  September.  In  the 
fall  they  are  much  more  numerous,  and  in  the  vicinity  of  Lake  Michi- 
gan, are  often  common,  being  frequently  found  in  company  with  Semi- 
palmated  Sandpipers.  Mr.  Nelson  found  it  nesting  in  Cook  County, 
HI.  (Birds  N.  E.  111.,  p.  127). 

The  earliest  date  at  which  it  has  been  noted  in  this  State  is  'May  2, 
1890,  at  Waterloo  (Snyder).  It  was  noted  at  Greencastle  in  1891,  May 
4  (Hughes);  in  1892,  May  14,  and  last  seen  May  26;  in  1895,  May  11 
(Earlle).  Mr.  H.  K.  Coale  tells  me  one  was  shot  on  the  shore  of  Lake 
Michigan,  in  Lake  Coimty,  Ind^,  by  Mr.  Geo.  F.  Clingman,  June  1, 
1879.  Mud  Lake,  Cook  County,  111.,  is  a  favorite  feeding  ground  of 
these  birds,  as  in  fact  of  all  the  Sandpipers  and  other  small  shore  birds. 
It  may  be  used  as  a  calendar  for  recording  their  arrival  and  departure. 
Mr.  J.  0.  Dunn  obtained  three,  there,  from  a  flock  of  about  twenty, 
July  3,  1893,  and  he  found  them  afterwards  through  July  and  August 
at  the  same  place.  ^ 

There  Mr.  Parker  found  the  Ijeast  Sandpiper  July  19,  1893,  and 
from  that  time  until  August  8th,  they  were  noted.  He  found  them 
conmion  August  15, 1887,  and  observed  two  at  Chelt^'nham,  September 
6,  1889.  It  was  found  at  Wolf  Lake  May  23  and  30,  1896  (Tallman). 
Mes.srs.  L.  A.  and  C.  D.  Test  obtained  it  at  Hedley's  I^ke,  near  La- 
fayette, September  6,  1894.  One  specimen  was  taken  from  a  flock  of 
Solitary  Sandpipers  in  Wabash  County  August  29,  1893  (Ulrey  and 
Wallace  P.  I.  A.  S.,  1895,  p.  150).  I  found  one  at  Brookville  August 
28,  1897. 

These  little  Sandpipers  and  their  companions  are  commonly  called 
in  many  localities,  "Peeps."  Nuttall  says  that  "for  the  discovery  of 
their  food  their  flexible  and  sensitive  awl-like  bills,  are  probed  into 
the  mire,  marshy  soil  or  wet  sand,  in  the  manner  of  the  snipe  and 
woodcock,  and  in  this  way  they  discover  and  rout  from  their  hidden  re- 
treats, the  lan^a?  and  the  soft  worms,  which  form  a  principal  part  of 
their  fare.  At  other  times  they  also  give  chase  to  insects  and  pursue 
their  calling  with  amusing  alacrity." 

"Fogs  hang  low  and  heavy  over  rock-girdled  Labrador.  Angry 
waves  pallid  with  rage  exhaust  themselves  to  encroach  upon  the  stern 
shores,  and  baffled,  sink  back  howling  into  the  depths.  Winds  shriek 
as  they  course  from  crag  to  crag  in  mad  career,  till  the  humble  mosses 
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that  clothe  the  rocks  crouch  lower  still  in  fear.  Overhead  the  Sea  Gulls 
scream  as  they  winnow,  and  the  Murres,  all  silent,  ply  eager  oars  to 
escape  the  blast.  What  is  here  to  entice  the  steps  of  the  delicate 
birds?  Yet  they  have  come,  urged  by  resistless  impulse,  and  have 
made  a  nest  on  the  ground  in  some  half -sheltered  nook.  The  material 
was  ready  at  hand,  in  the  mossy  covering  of  the  earth,  and  little  care 
or  thought  was  needed  to  fashion  a  little  bunch  into  a  little  home. 
Four  eggs  laid  (they  are  buflfy-yellow,  thickly  spotted  over  with  brown 
and  drab),  with  the  points  together,  that  they  may  take  up  less  room 
and  be  more  .warmly  covered;  there  is  need  of  this,  such  large  eggs 
belonging  to  so  small  a  bird.  As  we  draw  near,  the  mother  sees  us 
and  nestles  closer  still  over  her  treasures,  quite  hiding  them  in  the 
covering  of  her  breast,  and  watches  us  with  timid  eyes,  all  anxiety  for 
the  safety  of  what  is  dearer  to  her  than  her  own  life.  Her  mate  stands 
motionless,  but  not  unmoved,  hard  by,  not  venturing  even  to  chirp  the 
note  of  encouragement  and  sympathy  she  loves  to  hear. 

*'Alafi!  hope  fades  and  dies  out,  leaving  only  fear;  there  is  no  further 
concealment — \^e  are  almost  upon  the  nest — almost  trodden  upon,  she 
springs  up  with  a  piteous  cry  and  flies  a  little  distance,  realighting,  al- 
most beside  herself  with  grief,  for  she  knows  only  too  well  what  is  to 
be  feared  at  such  a  time.  If  there  were  hope  for  her  that  her  nest 
were  undiscovered,  she  might  dissimulate  and  try  to  entice  us  away  by 
those  touching  deceits  that  maternal  love  inspires.  But  we  are  actually 
bending  over  her  treasures,  and  deceptions  would  be  in  vain;  her  grief 
is  too  great  to  be  witnessed  unmoved,  still  less  portrayed;  nor  can  we, 
deaf  to  her  beseeching,  change  it  into  despair.  We  have  seen  and  ad- 
mired the  home — there  is  no  excuse  for  making  it  desolate;  we  have 
not  so  much  as  touched  one  of  the  precious  eggs,  and  will  leave  them 
to  her  renewed  and  patient  care.^'  (Coues,  Birds  of  N.  W.,  p.  483). 

SubffenuB  Pklidsa  Cuvier. 

97.    (243a).    Tringa  alpina  pacifica   (Coues). 

Red-backed  Sandpiper. 

Svnonvms,  American  Dinlin,  Bla<  k  Brfast. 

Adull  in  Summer. — Above,  chestnut,  each  feather  with  a  central 
black  field,  and  most  of  them  whitish-tipped;  rump  and  upper  tail 
covert?,  blackish;  tail  feathers  and  wing  coverts,  ashy-gray;  quills, 
dusky  with  pale  shafts;  secondaries,  mostly  white,  and  inner  primaries, 
edged  with  the  same;  under  parts,  white;  belly,  with  a  broad,  jet  black 
area;  breast  and  jugulum,  thickly  streaked  with  dusky;  bill  and  feet. 
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black.  Adult  in  Wiftfer,  atid  Immature. — Above,  plain  a:*hy-grayy 
with  (lark  s'liaft-linfj',  with  or  without  rod  or  black  trace:^;  below^ 
white;  little  or  no  trace  of  }>lack  on  the  belly;  jugulnm,  with  a  few 
dunky  Ktreak.s  and  an  ashy  suffusion. 

Length,  r.r)0-8.;5;  wing,  4.60-4.D5;  bill,  1.40-1.75;  tarsus,  1.00-1.15. 

liAN<JK. — North  America  in  general;  breeds  in  Alaska  and  Arctic 
regions  and  eastern  Asia.  Winters  from  Gulf  coast  south;  except 
about  Great  Lakes,  rare  in  the  interior. 

Sest,  a  depression  in  ground  lined  with  grass  or  leaves.  Eggs,  3-4; 
brownish -grayish  or  olive  bulf,  blotched,  spotted  and.  stained  with 
ch(»st nut-brown;  1.48  by  1.01. 

Migrant  the  latter  part  of  May,  early  in  June  and  Ocio\yev.  Some- 
times abundant  about  the  lower  end  of  Ljike  ^lichigan  and  the  small 
lakes  near  there,  in  full  breeding  plumage,  in  May;  else^vhere  rare. 

^Ir.  GiM).  F.  Clingman  obtained  a  specimen  of  this  bird  from  the 
shore  of  Lake  Michigan,  in  l^ake  County,  June  1,  1871)  (Coalc).  Mr. 
C.  A.  Tallman  informs  me,  he  has  taken  it  at  Wolf  I^ake,  in  Inrliana. 

The  earliest  record  I  have  is  from  Mr.  E.  Blackwelder,  who  took  it 
in  Cook  County  May  18,  ]8J>6.  Mr.  Tallman  took  it  in  the  same 
county  May  23  and  30,  1896.  May  25,  1887,  in  company  with  Mr.  H. 
K,  Coale,  I  found  it  very  abundant,  in  full  plumage,  ^>etwecn  (rrand 
Crossing,  111.,  and  the  Indiana  line,  and  took  several  specimens. 

Mr.  F.  Ji.  Washburn  obtained  it  at  Ann  Arbor,  Mich.,  Mav  14,  1888. 
Mr.  Nelson  notes  it*  occurrence  as  late  as  June  5,  and  in  the  fall  says 
it  returns  in  winter  dri»ss  during  SeptemtnT,  and  remains  well  into 
October  (Birds  of  Northeastern  Illinois,  pp.  127,  128).  It  doe<  not 
seem  to  be  as  plentiful  in  fall.  Mr.  Tallman  informs  me  of  takinjr  two 
specimens  at  Calumet  liake  in  October  and  one  at  Mud  Lake  Octr)ber 
12,  18911 

In  Alaska  it  breeds  abundantly  at  the  mouth  of  the  Yukon,  on  the 
shores  of  Norton's  Sound  and  at  Point  Barrow,  where  they 'arrive  from 
the  10th  to  the  end  of  Mav.  Thev  nest  from  the  first  of  Jiiiu'  t<>  the 
lirst  of  July.  The  young  are  mostly  (m  the  win^^'  towanl  tlu*  <'nd  of 
the  latter  month,  and  the  binls  begin  to  ijather  into  flocks  along  the 
muddy  edges  of  the  brackish  pools  and  banks  of  tide  creeks.  They 
leave  in  Octo])er  (Xelson,  N.  H.  Coll.  in  Alaska,  pp.  110,  111). 


Birds  of  Indiana.  715 

bd.   Qruvs  BRBUNBTBS  Illiokb. 

06.    (246).   Creuncrfees  pusfflm  (Li>n.). 

Sozmpalmated  Bandpip^r. 

Adult  in  Summer. — Above,  varietjated  with  black,  bay  and  ashy 
or  white,  each  featlier  with  a  lUack  field,  reddish  edge  and  whitish  tip; 
rump  and  up{)er  tail  covert?!,  except  the  lateral  oues,  blacki«h;  tail 
featherji,  a^hy-gray,  the  central  darker;  primaries,  dusky,  the  shaft  of 
the  fir^it.  white;  a  dusky  hue  from  the  bill  to  the  eye,  and  a  white 
superciliary  line;  below,  jnire  white,  usually  nifescent  on  the  breast, 
And  with  more  or  less  dusky  speckling  on  the  throat,  breast  and  sides; 
in  young  birds,  usually  wanting:  in  winter  the  upper  parts  mostly 
plain  ashy-gray;  but  in  any  phimage  or  under  any  variation  the  spe- 
<;ies  is  known  by  its  small  size  and  semipalmated  feet. 

Length,  5.25-6.75;  wing,  3.G5-3.90  (in  male);  wing,  3.85-4.00  (in 
female):  bill.  .68-.75  (.72)  in  male:  bill,  .80-.92  (.84)  in  female. 

Kange. — America,  from  Brazil,  north  to  Arctic  coaat.  Breeds  irom 
Labrador  and  Hudson  Bav  northward.  Winters  from  Gulf  coaat 
southward. 

Nest,  slight  hollow  in  ground,  lined  with  grass.  £ggs,  3-4;  pale, 
•dull,  grayish-bulf,  speckled  or  spotted  with  dark  brown  and  purpliah- 
gniy:  l.'^l  by  .85. 

Migrant:  generally  uncommon,  but  often  common  and  perhaps  sum- 
mer re>iflent  in  vicinity  ot  Lake  Michigan,  and  more  numerous  in 
spriuiT  timu  the  Leiist  -Sandpiper,  with  which  it  is  often  found.  In 
spriu'j  tju-y  have  been  noted  from  the  latter  part  of  April  into  the 
beginning  of  June.  It  is  most  numerous  in  May.  Prof.  Evermann 
•noted  it  in  Carroll  County,  April  J.M,  1884,  and  April  ^1,  1885.  Mr. 
J.  ().  Dunn  found  it  common  in  Cook  Count v,  Illinois,  June  iK  1894, 
anrl  nbtaint-d  six  specimens.  Mr.  Nelson  notes  that  "many  remain 
through  <unimer.  From  repeated  dissections.  .1  am  confident  that 
tjiest'  an*  barren  birds,  and  prolwbly,  ik*  Mr.  Maynard  suggests,  young 
of  tlM-  unheeding  year''  (Birds  of  Northeastern  Illinois,  pp.  Vii],  127). 
Mr.  Ihuui  has  also  taken  it  there  July  27,  1893,  still  in  summer  plum- 
age.    And  ^Ir.  Park*.*r  reports  it  July  17  and  July  36,  1893. 

This  is  another  instance  of  the  unusually  early  migration  of -such 
speoit'>  that  year.  Usually  they  do  not  appear  until  after  the  middle 
of  August  and  remain  into  September,  occasionally  to  October.  Mr. 
Parker  noted  it  August  19,  1896,  in  Cook  County,  Illinois,  and  August 
24.  Isjm;.  at  Miller's,  Tnd. 

Mr.  y.  H.  Bamett  took  a  specimen  in  Vermillion  County,  Indiana, 
Auiru>t  '-M)  and  31,  1897.    Messrs.  L.  A.  and  C.  D.  Test  found  it  near 
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Lafayette,  at  Hedley  s  Lake,  September  6,  1894,  and  Mr.  J.  0.  Dunn 
shot  one  from  a  flock  of  five  small  Sandpipers  at  Peru  October  2, 
1893.  It  liad  lost  one  foot  and  the  wound  had  heak^d.  It  has  also 
been  reported  from  Lake  County  (Woodruff,  Aiken);  Chalmers  and 
English  Lake  (Dury);  Steuben  County  (II.  W.  McBride);  Putnam 
County  (Clearwaters).  I  have  never  seen  it  in  the  Whitewater  Valley. 
The  extremely  early  apearance  of  a  number  of  the  Limicolre,  including 
the  Pectoral  and  Least  Sandpipers  and  this  species  on  the  shore  of 
Lake  Michigan  about  the  middle  of  July,  will  be  noted. 

51.    Gkhub  CALIDRIS  Ctjvikb. 

99.    (248).    Calidris  arenaria  (Linn.). 

Sanderling. 

Adult  in  Summer. — Above,  feathers  with  black  centers  edged  with 
rufous  or  grayish  and  often  tipped  with  whitish;  head,  neck,  throat 
and  jugulum,  pale  cinnamon-rufous,  speckled  below  and  streaked 
above  with  blackish;  lower  parts,  white;  greater  wing  coverts,  broadly 
tipped  with  white,  and  outer  webs  of  inner  primaries  white  at  their 
base.  Aduli  in  Winter, — Above,  pale  gray,  spotted  with  black  and 
whitish,  the  latter  at  tips  of  feathers;  jugulum,  white,  unspotted, 
faintly  tinged  with  dull  buff. 

Length,  7.00-8.75;  wing,  4.70-5.00;  bill,  .95-1.00;  tiirsus,  .90-1.05. 

Eange. — Nearly  cosmopolitan,  but  breeding  only  in  Arctic  and 
subarctic  districts;  abundant  in  America,  from  Hudson  Kay  north  to 
Arctic  coast,  migrating  south  to  Patagonia  and  Chili.  Chiefly  littoral, 
but  frequenting  also  the  larger  inland  waters. 

Nest,  a  hollow  in  ground,  lined  with  grass  and  leaves.  Eggs,  3-4; 
light  olive  brown,  finely  spotted  with  darker,  the  markings  larger  and 
more  blended  on  larger  end;  1.41  by  .91. 

Migrant;  most  places  rare,  but  very  common  in  late  summer  and 
fall  on  the  shore  of  Lake  Michigan  and  perhaps  along  the  Ohio  River. 

Mr.  Nelson  notes  it  from  about  the  20th  of  May  to  the  10th  of  June, 
but  in  all  the  observations  that  have  come  to  mv  notice  I  have  never 
found  it  reported  at  that  season.  They  appear  usually  in  flocks  of 
five  to  fifty  birds  by  themselves,  but  are  occasionally  associated  with 
other  Sandpipers,  particularly  the  Semipilmated  and  Pectoral, 
through  August.  Of  those  first  arriving  about  one-third  are  adults, 
with  the  reddish,  si)ottod  throat  of  the  l)reeding  plumage.  Tliey  were 
common  at  Miller's,  Ind.,  August  1,  1897.  There  was  found  a  large 
flock  of  Sandpipers,  many  of  which  were  Sanderlings.     Two  weeks 
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later,  on  August  14,  at  the  same  place,,  this  species  was  scarce  (Wood- 
ruff). 

Mr.  Parker  reports  them  from  same  section  August  24,  1896,  when 
he  found  them  common,  and  collected  both  adults,  in  rich  breeding 
plumage,  and  young.  In  1886  he  noted  it  in  Cook  County,  Illinois, 
August  28.  He  thinks  they  are  not  so  common  in  late  years.  Mr. 
H.  K.  Coale  found  them  common  on  September  11,  1881.  He  saw 
them  on  the  shore  of  Lake  Michigan,  in  Lake  County,  Indiana.  He 
saw  them  there  again  September  2,  1883,  and  had  seen  them  Septem- 
ber 25, 1875.  He  informed  me  they  were  very  abundant,  and  that  the 
feathers  were  "full  of  parasite?."  This  is  the  latest  record  I  have,  but 
Mr.  Nelson  has  them  retoriled  f rr  ni  (V)ok  County,  Illinois;  as  late  as 
October  20.  Mr.  Georijt?  !..  ro|:})aii  ha.s  also  observed  it  in  Lake  Coun- 
ty, Indiana.  Mr.  Diirv  .liiiik>^  he  had  a  specimen  from  English  Lake, 
but  has  not  been  able  t:»  fiiul  it.  In  Ohio  it  is  common  on  Lake  Erie 
near  Cleveland.  Dr.  LanjL^don  notes  it  on  the  Ohio  River  near  Cincin- 
nati, where  it  was  also  taken  hy  Dur}-  and  Freeman  September  15, 
1878.  Dr.Wheaton  took  it  near  Columbus  in  October,  1874(Wheaton, 
Birds  of  Ohio,  p.  479). 

52.    (iKsus  L[M0SA  Brissox. 

a*.  Tail  distinctly  barred  ;  win;:  <jvfr  8.50.  L.  fedoa     (Linn.).     100 

o^.  Tail  blacky  white  at  liase  and  lip;  wing  under  8.50. 

L.  hsemastica  (Linn.).     101 

100.    (249)     Limosa  fedoa  (Linn.). 

Marbled  Godwit. 

Tail,  barred  throughout  with  black  and  rufous;  rump  and  upper 
tail  coverts  like  the  back;  no  pure  white  anywhere;  general  plumage, 
rufous  or  cinnamon-brown;  below,  breast,  sides  and  flanks,  barred  with 
dusky;  above,  variegated  with  black  and  brown  or  gray;  quills,  rufous 
and  black;  bill,  flesh-color,  largely  tipped  with  black;  feet,  dark;  large. 
Jmmature. — Breast,  sides  and  flanks,  immaculate. 

Leiicrth,  16.50-20.50;  wing,  8.95-9.00;  bill,  3.50-5.06;  tarsus,  2.75- 
3.00. 

Eange. — North  America,  from  Central  America  and  Cuba  north- 
ward to  Manitoba  and  Saskatchewan.  Breeding  chiefly  in  the  inte- 
rior from  Towa  and  Nebraska  northward.  Winters  from  Gulf  coast 
southward. 

l^est,  on  prairie,  usually  near  water.  Eggs,  3-4;  olive-drab  to  huffy, 
irregularly  blotched  and  spotted  with  dark  brown  and  purplish  gray; 
2.27  by  1.60. 
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Kare  migrant.  In  former  years  it  wa^^  common,  and  ])os8il>ly  bred. 
Jt  i.s  reported  ju<  breeding  in  Obio,  Wisconsin  and  Iowa  (Davie).  Mr. 
Cbas.  Durv  tells  me  it  was  abundant  at  Cbalmers,  Ind.,  in  years  past. 
In  Carroll  County  l^rof.  Kvermann  found  it  in  April,  18H3.  Tbis  is 
tbe  only  recent  re<onl  I  okn  find.  Though  in  1876  Mr.  Nelson  con- 
sidered it  a  rather  common  migraut,  April  15  to  May  15,  and  Septem- 
ber 10  to  October  20. 

Tbis  bird  is  much  more  alnindant  west  of  the  Mississippi  River, 
where  it  was  found  bret^ling  abundantly  in  Traverse  Lake  region,  in 
western  Minnesota,  by  Messrs.  Roberts  and  Benner  (B.  N.  O.  C,  Vol. 
V,  1880,  pp.  13,  18).    It  also  breeds  in  Manitoba. 

101.    (251).    Limosa  hsemastica  (Linn.). 

Hudsonian  GKxlwit. 

Adulf. — Smaller  than  last  species;  above,  blackish-brown,  irregu- 
larly spotted  and  barred  with  pale  ochraceous;  rump,  blackish;  upper 
tail  coverts,  white;  tail,  black,  wbite  at  base  and  (narrowly)  at  tip; 
primaries,  brownish-black,  their  sbaft>  white;  below,  chcf^tnut-rufous, 
barred  with  black  and  sometimes  tipped  with  wbitish:  lining  of  wings 
and  axillars,  black.  Adult  in  Winter  and  Immature. — Above,  plain 
brownish-gray;  below,  white;  breast,  shaded  with  brownish-gray  or 
buflFv. 

length,  14.00-16.75;  wing,  8.10-8.(50;  culmen,  2.85-3.45;  tarsus, 
2.25-2.50. 

Range. — Eastern  North  America  and  the  wbole  of  middle  and 
South  :\merica.  Breeds  only  in  the  high  north,  notably  on  tlie  Barren 
Grounds  of  the  Arctic  Ocean.  Winters  south  beyond  the  United 
States. 

Nest,  a  depression  in  ground,  lined  with  grass.  IJfffjft,  4;  dt^ej)  r)live 
witb  light  and  dark  i)rown  spots;  2.20  by  1.42. 

Rare  migrant.  1  know  of  no  r(»cent  instance  of  its  caj)tnre.  In 
1871)  Dr.  Brayton  said  it  was  not  very  rare  about  J-.ake  Michigan. 
This  was  substantially  a.s  Mr.  Nelson  found  it  in  1876,  when  he  noted 
it  as  occurring  from  April  15  to  May  10,  and  Sept(»mber  to  tbe  first 
of  October  (Birds  of  Northeastern  Illinois,  p.  128).  Now  I  consider  it 
of  very  rare  occurrence.  I  failed  t-o  get  any  records  from  my  corre- 
spondents either  in  Illinois  or  Indiana  w^ithin  the  last  iiftt^n  years. 
Mr.  Ridgway  gives  it  as  an  abundant  migrant. 

It  has  been  swn  by  Mr.  Mcllwraith  at  St.  Clair  Flats,  and  Dr. 
Wheaton  notes  it  from  Ohio.  It  prefers  to  migrate  along  tbe  Atlantic 
cotist. 
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53.    (t»i'>  TOTANl'S  BiCHHltw. 


.  Hktdle  to*  DOt  more  than  h&If  as  long  m  tiniu;  \ef;t  yellow. 

^ubgcnai  ()i>JTril  Kuch. 
b'.  WiD{  over  T.OO.  T.  melanoleiicus  ((imel.). 

b'.  Wing  under  7.00.  T.  fl»vipo>  (Gmel). 

'.  Middle   toe  ne»r1j  or  qnile  m  long  m  ttinius;   legs  not  yellow. 

Bnbgenaa  flEi.oi.iwMAB  Kaiip.  T.  •olitarin*  (Wilt.). 

flubtcnai  OunnB  K«h. 

102.    (254).    Totanus  melauoleuciu  (Gmel.).   . 

Qr«at«r  Tellow-leg*. 


BiJI,  jiniijtht  or  slightly  Iwiit  iipwardM,  wrv  .-^IcikKt,  jirin)vt.'d  half 
its  length  or  losa,  blairk;  legs,  long  and  slender,  yellow;  in  euinmer, 
iishy-lirowii;  nliove,  vnried  with  hlaek  and  spwkU-d  with  whitii-h:  Ite- 
low.  white:  jngiilum.  streaked:  breast,  oides  tiiul  eriK-mni,  upeckled  or 
barred  with  hlucklsh,  Ihene  latter  niarkis  fewer  or  wanting;  in  winter 
anil  in  young:  upper  tail  coverts,  white,  with  dark  bars;  tail  feathers, 
marbled  <ir  barrwl  with  ashy  or  white:  quills,  blackish;  large. 

Leitjrth.  about  14.00:  wing.  ■:.',0-7M>:  bill.  L'.i()--J.:)lt;  tarsus'.  i.hO- 

Raxoe. — .\inerica  in  general,  bn'edinjr  from  Iowh  and  p<wsibly 
niirthem  lIlinoi<  northward,  i^nuth  Ui  I'limgonia.  Winters  from  Gulf 
•  ■•>n>\  southward. 

^Fxt.  a  depression  in  ground,  lined  with  gra»i.  Egi/s,  3-4;  brown- 
ish-buirv.  irr<'gularly  spotted  with  rich  vnndyke  or  marbled  brown; 
1.43  by  1.50. 

Migniiii.  tolci-ably  eomnion  in  suitable  plocex.  northward,  but  rare 
in  the  south.-rn  half  of  the  State.    They  arriye  abont  March  20  to 
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April  15;  are  most  numerous  in  April;  some  are  seen  in  May  and  oc- 
ea^ionally  in  June.  Perhaps  a  rare  summer  resident  in  the  northern 
part  of  the  State.  It  was  first  observed  in  Vigo  County,  where  it 
has  been  taken  earliest  in  spring — March  19, 1887  (Evermann);  March 
27,  1888  (Blatchley),  and  March  20,  1896  (Kendrick).  At  Brookville 
its  earliest  spring  record  is  March  26,  1887,  while  in  1883  it  was  not 
noted  until  April  7.  Mr.  J.  G.  Parker  has  observed  it  at  Liverpool, 
Ind.,  March  30,  1895,  though  he  reports  it  as  early  as  March  20  from 
Cook  County,  Illinois.  In  1883  it  was  last  noted  at  Brookville  May  6, 
but  in  1884  it  was  seen  May  16.  In  1896  it  was  last  seen  at  Laporte 
May  6  (Barber),  and  in  1888  they  were  reported  from  English  Lake 
June  3  (Deane). 

In  the  southern  half  of  the  State  it  is  more  often  reported  in  si)ring, 
when  it  frequents  the  edges  of  ponds  and  water  courses,  marshes  and 
wet  meadows,  but  in  the  northern  portion,  among  the  lakes  and 
marshes,  it  is  more  common  in  late  summer  and  early  fall.  Mr.  Parker 
has  observed  it  to  be  most  common  northward  during  August.  It  was 
observ^ed  by  Mr.  C.  L.  Cass  at  Clear  Lake,  Steuben  County,  August 
23,  1894.  Generally,  however,  they  appear  in  September,  passing 
southward  late  in  that  month  and  in  November. 

Mr.  W.  0.  Wallace  observed  a  number,  and  shot  two,  in  Wabash 
County,  along  the  Wabash  River,  September  24,  1893.  Messrs.  L.  A. 
and  C.  D.  Test  noted  it  at  Lafayette  last,  October  21,  1895.  In  Illi- 
nois, in  June,  1875,  Mr.  E.  W.  Xelson  found  several  of  those  birds 
about  the  Calumet  marshes,  where,  from  their  actions,  he  was  certain 
they  w^ere  breeding,  but  did  not  find  their  nests.  The  10th  of  June, 
1876,  Mt.  Rice  observed  a  pair  about  a  prairie  slough  near  Evanston: 
a  few  days  later  a  set  of  eggs  was  brouglit  to  him,  which  from  the 
description  of  the  bird,  which  was  driven  from  the  nest,  both  he  and 
Mr.  Xelson  decided  must  belong  to  this  bird.  "The  nest  was  situated 
in  a  slight  depression  at  the  base  of  a  small  hillock  at  the  border  of  a 
prairie  slough,  and  was  composed  of  grass  and  blades.  The  eggs 
measure,  respectively  1.70  by  1.30,  1.72  by  L31,  1.74  by  1.32,  1.80  by 
1.38  inches. .  The  ground  color  is  a  deep  grayish-white,  marked  on 
three  eggs  with  spots  of  dark  brown  and  on  the  other  egg  with  spots 
and  well-defined  blotches  of  a  considerably  lighter  shade  of  the  same. 
In  addition  there  are  shell  markings  and  obscure  spots  of  lilac.  The 
markings  are  disposed  (juite  aLuiidjuitly  over  the  surface  of  the  egg, 
but  are  more  numerous  about  the  larger  end''  (lairds  of  Northeastern 
Illinois,  pp.  128,  129).  Both  Mr.  Meyer  nnd  Mr.  Tall  man  have  been 
unable  to  determine  its  nesting  at  the  present  time,  either  in  Cook 
County,  Illinois,  or  Lake  County,  Indiana. 
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*103.    (255).    Totanus  flavipes  (Gmel.). 

Yellow-legs. 

A  miniature  of  the  last;  colors,  precisely  the  same;  legs.,  compara- 
tively longer;  bill,  grooved  rather  farther.  ^lay  always  be  distin- 
guished by  its  smaller  size. 

Length,  10.50-11.00;  wing,  5.50-6.50;  bill,  1.30-1.55;  tarsus,  2.00. 

Eange. — America,  from  Patagonia  to  the  Arctic  Ocean.  Breeds 
principally  in  the  interior  from  northern  Illinois  and  Minnesota 
northward.    Winters  from  Gulf  coast  southward. 

Nest,  a  hollow  in  ground,  lined  with  grass.  Eggs,  S-i;  color,  varia- 
ble, usually  buffy,  spotted  or  blotched  with  dark  madder  or  vandyke 
brown  and  purplish-gray;  1.69  by  1.15. 

Common  migrant;  much  more  numerous  in  the  northern  part  of  the 
State,  where  some  are  summer  residents  and  breed.  More  common  in 
the  fall,  when  they  are  often  found  associated  with  other  kinds  of 
Sandpipers  on  mud  flats  and  shores.  In  the  spring  they  sometimes 
begin  to  arrive  by  April  1,  and  the  latter  part  of  the  month,  they  have 
left  the  greater  part  of  the  State,  though  in  the  northern  part  they 
sometimes  are  found  well  towards  the  middle  of  ^lay. 

The  earliest  arrivals  in  spring  w^ere  in  1895.  That  year  Mr.  Parker 
took  one  at  Liverpool,  Ind.,  March  30,  and  Mr.  Earlle,  one,  April  1,  at 
Greencastle.  The  last  report  from  southern  Indiana  that  spring  was 
from  Bloomington,  where  it  was  not^d  April  26(Juday).  In  the  White- 
Mater  Valley  its  earliest  arrival  at  Brookville  is  April  T  (1883)  and  the 
latest  first  amval  April  17  (1884  and  1896).  In  1896  it  was  last  seen 
at  Laporte  May  8  (Barber).  In  1890  flocks  were  seen  at  English  Lake 
May  4  and  11,  and  in  1891,  on  May  10,  several  large  flocks  were 
noted.  There  was  quite  a  flight  all  day  (Deane).  Mr.  L.  T.  Meyer 
tells  me  he  found  its  nest  and  obtained  a  set  of  lour  eggs  in  the  Calu- 
met marsh,  Lake  County,  in  1885. 

In  1893  they  appeared  there  on  the  return  migration,  the  earliest  I 
have  ever  known  them.  That  year  was  very  dry,  and  the  continued 
drouth  had  almost  exhausted  the  water  in  Mud  Lake,  111.,  and  left  its 
soft  bottom  an  exposed  mud  flat.  This,  which  had  been  a  favorite 
feeding  ground  in  fall,  was  unusually  attractive  to  them  that  year. 
Perhaps  the  diy  weather  extended  far  enough  north  to  influence  the 
shore  birds  in  their  earlv  movement.  ^Ir.  J.  0.  Dunn  found  them 
July  3,  1893,  at  Mud  Lake  in  a  flock,  and  shot  two.  One  that  he  shot 
from  a  flock  of  Least  Sandpipers  had  one  foot  oft'.  He  notes  that  a 
good  portion  of  the  Sandpipers  shot  had  legs  and  toes  missing.  On 
Aii<:ust  2,  while  wading  on  the  flat,  a  Yellow-legs  alighted  and  began 
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to  feed  within  twenty  feet  of  liim.  It  yms  shot  and  found  to  be  in 
very  poor  condition  and  in  winter  pliuniige.  Mr.  Parker  also  found 
them  very  abundant  at  Mud  Lake  July  2o,  18i)3. 

These  birds  and  the  last  species  usually  are  quite  watchful.  They 
associate  with  other  smaller  waders,  and  when  their  sharp  eyes  discern 
danger,  their  loud  cries  warn  the  company,  which  seek  safety  in 
flight.  For  this  ha])it  they  have  been  called  by  shooters,  "Tattlers" 
and  ''Telltales,"  by  which  names  they  are  generally  known.  In  1894 
Mr.  Dunn  found  them  common  at  Bass  Lake,  St^irke  County,  Indiana, 
from  July  28  to  August  6,  and  in  1890  Mr.  C.  A.  Tallman  saw  two  in 
Cook  County,  Illinois,  July  24. 

Mr.  C.  Grave  found  them  on  the  Kankakee  River  xlugust  8,  1892. 
August  1  to  15,  1889,  they  w'ere  very  common  in  all  the  marshes  about 
Chicago  (Parker). 

Throughout  August  they  continue  arriving  at  these  attractive 
grounds  in  northern  Indiana.  September  1,  1889,  they  were  very 
abundant  at  Water  Valley.  Very  large  flocks  were  seen  all  day 
(Deane).  In  September  they  are  observcnl  farther  >(nith.  By  the  10th 
of  that  month  most  of  them  have  left  the  northern  part  of  the  State, 
while  some  linger  on  their  journey  southward  wtII  towards  the  end 
of  the  month.  Hillsdale,  Mich., -September  29,  1894  (Cass);  Brook- 
ville,  Ind.,  September  21,  1885. 


SnViiraniM  Hrt.odroma»  iKaup^. 

*104.    (25«).    Totanus  solitarius  (W^ils  ). 

Solitary  Sandpiper. 

Bill,  perfectly  straight,  very  slender,  grooved  little  beyond  its  mid- 
dle; dark  lustrous  olive-brown  tinged  with  greenish,  streaked  on  the 
head  and  neck;  elsewhere  finely  speckled  with  whitish;  jugulum, 
and  sides  of  neck,  with  brownish  suffusion  and  du-ky  streaks;  rump 
and  u])]ier  tail  coverts,  like  the  ])ack;  tail,  axillars  and  lining  of  wings, 
beautifully  barred  with  black  and  white;  quills,  entirely  blackish;  bill 
and  feet,  very  dark  olive-green. 

Length,  7.50-8.fiO;  wing,  5.00^5.40;  bill,  1.15-1.30;  tarsus.  1.25-1.90. 

Kaxop:. — America,  from  Brazil  north  to  Alaska.  Breeds  from  In- 
diana, Ohio  and  Yennont  northward.  Winters  -outh  of  United 
States. 

Nfsf,  see  notes  on  nest  and  eggs  below. 

Commrm  migrant;  summer  resident  in  some  numbers  northward. 
Breeds.    ITiis  bird  is  solitary  in  its  habits.    It  is  usuallv  found  alone. 
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by  some  crt^k  or  ditt-li  or  Jist^'hid^Hl  ri^er  l>tr,  or  on  the  edge  of  a 
pond,  or  woodland  ]kk>1.    At  times  Uiey.  nUiu  are  found  in  ts^niail  iiocks. 

This  is  one  of  the  nntst  uiu>ati»iaictorv  liirds  u\i(m  \vhii4i  to  w<»rk. 
Both  as  regaHs  its  niignitkHis  aud  itts  hreiHling,  much  mforination  is 
desired.  At  Bnwkville  I  Jiave  never  fouml  it  tjarlier  tii«n  April  21,  yet 
I  have  reports  of  its  oc-<*iirrem*e  as  early  as  MaR*h  17  and  of  its  being 
oomnion  hv  March  *^H.     i*robahlv  the«*e  are  iuei»rreet  iiWntiiieatiood. 

Jn  the  vicinity  of  f-nke  Michigan  they  have  lieen  fu^t  noted  April 
22  (liS»())  to  May  JH  <18y-J).  They  pass  liorthward  through  May. 
Last  set^n:  At  Hnnikville,  ISJH),  May  IT;  188J),  May  8;  188(s  Alay  6; 
English  Lake,  1890,  May  11;  1891,  May  14);  very  abundant  every- 
where, mostly  in  pairs  (Deane). 

Throughout  the  northern  ]wri  of  the  Slate  tHMne  are  suniuier  resi- 
dents, and  breed.  Poesil>ly  a  few  do  southward,  ako.  Inforniation 
regarding  the  breeding  of  this  bird  is  greatly  desired,  and  among  the 
special  desiderata  are  ittf  eggs.  Many  times  eggs  purporting  to  belong 
to  this  species  have  been  founds  but  satisfactory  evidence  of  their 
identity  has  been  lacking. 

The  late  Dr.  J.  M.  Wheaton  describes  an  egg  taken  by  Mr.  Oliver 
Davie  in  an  open  field  bordering  the  Scioto  Kiver  nejur  Coluinbu8,«0. 
The  nest  was  on  the  ground  in  an  exposeil  locality^  and  contained 
two  eg^  well  advan(*ed  in  incubation,  only  one  of  which  was  pre- 
served, and  it  was  deposited  with  the  Smithsonian  Institution.  He 
says  that  this  ogg,  ''though  without  any  positive  claims,  possesses 
characUTP  which  entitle  it  to  consideration  as  p«issibly  that  of  this 
species.  It  is  of  a  [Knnted,  oval  shape,  and  not  nearly  so  pyriform  as 
are  the  eggs  of  most  of  this  family,  and  meai^iires  1.25  by  ,HS^  so  that 
it  is  smaller  than  the  eggs  of  the  Spotted  Sandpiper.  The  ground 
color  is  clay-i-olor  with  a  reddish  tinge*,  thickly  marked  with  reddish 
and  bla<!kish  brown"  (Uirds  of  Ohio,  p.  486).  Dr.  Brewer  (in  Bull. 
Nuttall  Oni.  Club,  Vol  III,  1878,  p.  197)  gave  an  account  of  an  egg 
taken  bv  Mr.  «Ienness  Richardson  at  I^ke  Bomaseen,  Vt,,  Mav  '^8, 
187S,  whidi  was  taken  with  the  bird,  which  was  on  her  nest,  a  small 
depression  in  the  ground,  when  found.  This  eg4f  was  a  light  drab, 
with  n>undtMl.  brown  markings,  some  quite  small  and  dark,  nowhere 
contlurnt:  at  larirer  end  a  few  faint  jmrplish  shell  mjirks;  1.37  by  .95. 

Mr.  Kidgway,  in  Binls  (»f  Illinois,  II,  p.  (>3,  says  **its  eggs  have  never 
yet,  so  far  as  i>  known  to  the  writer,  been  taken."  It  is  not  improb* 
able  that  this  speeies.  like  its  Euroj)ean  relative,  the  (Jreen  SAnd])iper 
(T.  mhro/fus).  dej)osits  its  egi^s  in  deserted  nt»sts  of  other  birds,  such 
as  the  \Vo<kI  Tlirusji  and  other  sjKvies  which  nest  in  moist  wood- 
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lands.  It  seems  probable,  from  the  fact  that  adults  have  been  found 
accompanied  by  two  young,  that  the  number  of  eggs  is  two. 

]Mrs.  Jane  L.  Hine,  Sedan,  Dekalb  County,  informs  me  it  breeds 
in  that  county,  and  she  has  seen  young  birds  July  15.  Mr.  W.  0.  Wal- 
lace writes  me  he  caught  two  young  which  were  unable  to  fly,  on  the 
border  of  a  small  i)ond  in  Wabash  County,  in  the  summer  of  1892. 
Mr.  H.  W.  McBride  says  it  nests  in  Elkhart,  and  Mr.  A.  H.  Kendrick, 
in  Vigo  County.  They  begin  to  move  southward  in  August,  and  pass 
slowly  through  that  month  and  all  of  September.  I  noted  them  at 
Brookville  August  13,  1881.  Mr.  Parker  obsened  it  at  Mud  Lake, 
Illinois,  September  19,  1894.  Mr.  V.  H.  Bamett  found  it  in  Brown 
Coimty  October  5,  1897;  Brookville,  September  25,  1884.  These  are 
^the  latest  records  I  have  for  Indiana.  The  following  interesting  notes 
by  Dr.  Elliot  Coues  are  from  Birds  of  Northwest,  p.  500: 

"These  Tattlers  indulge  on  all  occasions  a  propensity  for  nodding, 
like  Lord  Burleigh  or  the  Chinese  mandarins  in  front  of  tea  shops; 
and  when  they  see  something  they  cannot  quite  make  out,  seem  to 
reason  with  themselves,  and  finally  come  to  a  conclusion  in  this  way — 
impressing  themselves  heavily  with  a  sense  of  their  own  logic.  They 
go*  through  the  bowing  exercise  with  a  gravity  that  may  quite  upset 
that  of  a  disinterested  spectator,  and  yet  through  the  performance, 
80  ludicrous  in  itself,  contrive  to  preserve  something  of  the  passive 
sedateness  that  marks  all  their  movements. 

''This  bobbing  of  the  head  and  fore  parts  is  the  correspondent  and 
counterpart  of  the  still  more  curious  actions  of  the  Spotted  Tattlers, 
or  *Tip-ups,'  as  they  are  aptly  called  from  this  circumstance;  a  queer 
balancing  of  the  body  upon  the  legs  constituting  an  amusement  of 
which  these  last-named  birds  are  extremely  fond.  As  often  as  the 
^Tip-up'  or  *Teeter-tail/  as  it  is  also  called,  stops  in  its  pursuit  of  in- 
sects, the  fore  part  of  the  body  is  lowered  a  little,  the  head  drawn  in, 
the  legs  slightly  bent,  whilst  the  hinder  parts  and  the  tail  are  alter- 
nately hoisted  with  a  peculiar  jerk,  and  drawn  down  again,  with  the 
regularity  of  clock-work.  The  movement  is  more  conspicuous  in  the 
upward  than  in  the  downward  part  of  the  performance;  as  if  the  tail 
were  spring-hinged,  in  constant  danger  of  flying  up,  and  needing  con- 
stant presence  of  mind  to  keep  it  down.  It  is  amusing  to  see  an  old 
male  in  the  breeding  season  busy  with  this  operation.  Upon  some 
rock  jutting  out  of  the  water  he  stands,  swelling  with  amorous  pride 
and  self-sufficiency,  puffing  out  his  plumage  until  he  looks  twice  as 
big  as  natural,  facing  about  on  his  narrow  pedestal,  and  bowing  with 
his  hinder  parts  to  all  points  of  the  compass.  A  sensitive  and  fastid- 
ious   person    might    see    something    derisive,    if    not    actually    in- 
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suiting,  in  this,  and  feel  as  Crusoe  may  be  presumed  to  have  felt  when 
the  savages  who  attacked  his  ship  in  canoes  showed  the  signs  of  con- 
tumaceous  scorn  that  De  Foe  records.  But  it  would  not  be  worth 
while  to  feel  offended,  since  this  is  only  the  entirely  original  and  pe- 
culiar way  the  Tip-up  has  of  conducting  his  courtships.  Ornitholo- 
gists are  not  agreed  upon  the  useful  purpose  subserved  in  this  way, 
and  have  yet  failed  to  account  for  the  extraordinary  performance.  The 
Solitary  Tattlers,  that  we  have  lost  sight  of  for  a  moment,  are  fond  of 
standing  motionless  in  the  water,  when  they  have  satisfied  their  hun- 
ger, or  of  wading  about,  up  to  their  bellies,  with  slow,  measured  steps. 
If  startled  at  such  times,  they  rise  easily  arid  lightly  on  wing,  fly 
rather  slowly  a  little  distance,  with  dangling  legs  and  outstretched 
neck,  to  soon  realight  and  look  about  with  a  dazed  expression.  Just 
as  their  feet  touch  the  ground,  the  long,  pointed  wings  are  lifted  till 
their  tips  nearly  meet  above,  and  are  then  deliberately  folded.^^ 

The  Eskimo  Curlews  and  some  other  birds  have  the  same  habit. 

The  Tattlers  are  unusually  silent  birds,  but  when  suddenly  alarmed 
they  utter  a  low  and  rather  pleasing  whistle  as  they  fly  off,  or  even 
without  moving. 

54.    Urkus  SYMPHEMIA  Rafinbbquk. 

a'.  Wing  8.00.  S.  semipalmata  (Gmel.).     105 

a-.  Wing  8.50.  S.  semipalxnata  inomata  Brewst.     106 

105.    (258).    Symphemia  semipalmata  (6mbl.). 

WiUeU. 
Synonym,  Skmipalmatkd  Tattlkk. 

Adult  in  Summer. — Bill,  straight,  comparatively  stout,  groved  little, 
if  any,  more  than  half  its  length;  brownish-olive  above,  with  numerous 
black  marks;  white,  below;  the  jugulum,  stre#.ked;  the  breast,  sides 
and  crissum,  barred  or  with  arrow-shaped  marks  of  dusky;  middle  tail 
feathers,  ashy,  barred  with  blackish,  side  ones,  whitish,  variegated 
with  grayish.  Winter. — Above,  plain  ashy-gray;  beneath,  dull  white, 
unspotted;  foreneck  shaded  with  grajrish;  tail  not  barred;  upper  tail 
coverts,  most  of  the  secondaries  and  basal  half  of  primaries,  white; 
spread  wing,  with  conspicuous  white  patch;  ends  of  primaries,  their 
coverts,  lining  of  win<rs  and  axillars,  black;  bill,  bluish  or  dark;  toes, 
with  two  conspicuous  basal  webs.  Immature. — Above,  brownish-gray, 
feathers  margined  and  sides  tinged  with  ochraceous. 

Lon^h,  15.00;  wing,  8.00;  tarsus,  2.30;  bill,  2.20. 
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Range. — America,  frtan  Jirazil  nartlbward  to  Canada  and  Maine. 
Breeds  from  LouiBiana  (where  it  Ib  jeaideiil )  jiorthwiird.  Winter*  on 
Gulf  coast  and  southward. 

Nefif,  slight  hollow  in  «jround,  of  j^^ms.  iE(j(^,  ii-rt;  variable,  clay- 
oolor  io  olive-biown,  with  epotc?  of  dark  brown  and  ])urple;  2.13 
by  1.53. 

Rare  migrant;  pofisibly  rare  -summer  resident.  I  hove  been  unable 
to  determine  the  «tandrng  of  this  form  in  the  State. 

Til  at  the  eastern  form  ie  i'onnd,  seenw?  probable  .and  einee  the  rec- 
ords of  the  pefit  have  reported  ±hm  form,  there  is  no  way  of -separating 
them.  It  is  of  irregular  and  rare  oecurrenoe  -in  April,  May,  August 
and  "September.  It  has  been  reported  from  the  following  counties: 
Franklin;  Decatur  (Guthrie);  Allen  (Stookbridge);  Dekalb  (Mrs. 
iHine);  Putnam  (Clearwaiers);  I..ake,  (Aiken).  Their  call  is  well 
known  to  tliose  who  viait  places  it  frequents,  and  may  be  represented 
by  the  wordt*  piUnnlMAi-pil-irilM,  The  following  measurements  .were 
given  by  Mr.  Brewster  in  "The  Auk,"  1^7,  p.  146.  Average,  wing, 
?J',36:  tail,  2.91;  tarsus,  2.29;  culmen,  from  feathers,  2.19.  Extremes, 
wing,  :.or)-7.?r);  tail,  2.71-3.30;  tarsu.s  2.08-2.42;  culmen,  from 
feathers,  2.02-2.31. 

106.    (.258u).    £{siqphfimia  semipalmata  inomata  JBrkwst. 

Western  Willet. 

Similar  to  last,  but  slightly  larger,  the  iq)|)er  parts  are  paler,  gray- 
ish-drab, and  not  -so  conspicuously  marked  with  black;  breast,  more 
bulfv,  less  streaked  and  no  blackish  bars  on  middle  tail  feathers.     In 

ft' 

winter  only  to  be  distinguished  by  the  differenee  in  size,  which  is  not 
alwavs  satisfactory. 

Wing, -8.50;  tarsus,  2.<)0;  bill,  2.45. 

Range. — Western  North  America,  oast  to  iMississippi  N'alley  and 
•dulf  States;  in  Minter^ -south  to  Mexico,  and,  during  migrations,  spar- 
ingly along  coast  of  southern  Atlantic  -Btjites.  J^reeds  from  coast  of 
Texas  to  Manitoba. 

Nest,  a  depression  on  ^ound  or  on  tuesock  of  grass,  of  4?niss  and 
weeds.    Eggs,  3-4;  not  appreciably  different  from  tliose  of  last. 

Bare  migrant;  possibly  rare  summer  resident.  Owing  to  lack  of 
material  it  is  impossible  to  -say  to  what  extent  it  is  found  in  Indiana. 
Mr.  F.  M.  Woodruff  obtained  five  from  a  flock  of  thirteen  at  Miller's, 
Ind.,  August  14,  1897.  I  have  a  specimen  in  my  collection  that  was 
fihot  by  Mr.  Geo.  M.  fihirk  from  the  top  of  a  bam  in  Franklin  County 
the  fall  of  187S.  This  would  indicate  that  it  is  to  be  found  throughout 
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the  State.  The  following  meaj^nrement^  are  given  by  Mr.  Brewster 
from  '^The  Aiik/"  1887,  p.  14«.  Average:  wing,  8.11;  t«il,  3.29;  tarsna, 
2.6(5;  culnien,  from  feathers,  2.40.  Extremes:  wing,  7.88-8.26;  tail, 
3.10-3.50;  tarsus,  2.4r5-2'.95;  cnlmen,  from  feather?,  2.28-2.70. 


55.    ainii'8  BARTRAMIA  Lbbotii. 

"^107.    (261).    Bartramia  longicauda  (Bkcust.). 


SynonyiuBr  Babtbam's  Taitleb,  Pbairik  Pi^)Ver,  Field  Plovkk,  Upland 

Pl<»vf.r,  Pbaikik  Snipe. 

Above,  blackidh,  with  a  slight  greenish  reflection,  variegated  with 
tawny  and  whitish;  below,  pale  tawny  of  varying  shade,  bleaching 
on  throat  and  belly;  jngiilum,.  with  streaks:  breast  and  sides,  Avith 
arrow-heads  and  bars  of  blackish;  axillars  and  lining  of  wings,  pure 
white,  black  barred;  quills,  blackish;  inner  webb  of  outer  primary 
barred  with  white;  tail,  varied  with  tawny,  black  and  white,  chiefly 
in  bars;  bill  and  legs,  pale,  former  black-tipped. 

Length,  11.0(K12.7r):  wing,  6.50-7.00;  bill,  1.10-1.15;  tarsus,  1.90- 
2.0.5. 
•  Kan"(tE. — America,  from  Brazil  and  Peni  northward  to  Alaska  and 
Nova  St:otia.  F^reeds  from  southern  Indiana  and  Kansiis  northward. 
Winters  in  ^Eexico  and  West  Indies  southward.  Accidental  in  Europe 
ami  Australia. 

Xf'sL  on  ground,  in  depression.  -^\^/7S  -^.^  crcaiuy  buff  or  white, 
marked  all  over  with  small  spots  of  umber  or  reddish  brown,  most 
luimeiniis  at  larger  end;  1.79  by  1.30. 

Miirrant  and  summer  resident.  Over  the  greater  pari  of  southern 
Indiana  it  is  only  known  as  a  very  rare  migrant.  However,  throughout 
the  l(>wer  Wabash  \'allev,  in  some  locations,  at  least,  and  to  the  north- 
ward  of  that  river,  when  it  turns  toward  the  east,  it  is  a  summer  resi- 
dent in  some  numbers,  and  toward  I^ke  Michigan  it  is  common. 
It  apparently  breeds  over  the  original  prairie  region  of  the  State.  Mr. 
Ridgway  reported  it  breeding  in  Knox  and  Gibson  counties,  and  in  the 
former  county  "Mr.  CTiansler  informs  me  he  has  found  both  eggs 
and  yonng  in  com  fields,  after  the  com  was  planted.  Mr.  Dury  re- 
ports it  breeding  in  several  places  in  northern  Indiana,  and  Mr.  Aiken 
say«i  it  breeds  commonly  in  Lake  County,  where  also  Mr.  H.  K.  Coale 
found  youn^j:  able  to  mn  July  4,  1881.  Mr.  L.  T.  Meyer  took  a  set 
of  four  eggs  in  the  Calumet  marsh,  in  Lake  County  in  May. 
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In  southeastern  Indiana  it  is  exceedingly  rare.  The  only  record  of 
its  occurrence  is  that  given  by  Dr.  Raymond  (Rep.  Ind.  Geol.  Surv'., 
1809,  p.  231). 

Generally  they  arrive  about  the  middle  of  April,  but  Mr.  A.  H. 
Kendrick  reports  a  flock  of  twenty,  from  Vigo  County,  March  19, 
189(3.  I'sually  they  become  common  at  once.  During  the  migrations 
they  are  very  shy.  After  a  time  they  become  more  approachable  and 
during  the  breeding  season  seem  to  have  no  fear,  exposing  themselves 
freely  to  lead  the  intruder  from  the  vicinity  of  their  nesting  grounds. 
The  nests  arc  often  made  in  meadows  and  fields  bordering  a  marsh. 
When  in  close  proximity  to  the  nest  the  bird  has  many  tricks  witli 
which  to  attract  the  attention  of  the  unwelcome  guest.  She  is  crip- 
pled so  badly  that  she  cannot  walk;  she  cannot  fly;  she  flops  along  the 
ground,  and  sometimes  rolls  over.  One  can  easily  catch  her.  If  it  is 
his  first  experience,  he  will  try.  Each  time,  as  he  attempts  to  seize  her, 
she  seems  to  have  a  sudden  gift  of  strength  by  reason  of  which  she 
eludes  his  grasp.  After  a  few  ineffectual  efforiis,  one  is  surprised  how 
recovered  the  bird  is,  how  her  strength  is  restored,  and  with  it  sound- 
ness of  limb,  for  she  leaves  the  wondering  pursuer  and  flies  away.  He 
is  now  quite  a  distance  from  where  the  bird  was  first  seen.  That  is 
what  was  wanted.  She  has  accomplished  her  purpose.  She  has  led 
him  away  from  her  nest. 

In  the  fall,  the  prairie  farmer,  as  he  goes  to  breaking  for  wheat,  and 
the  chicken  shooter  is  familiar  with  these  birds  along  the  dead 
furrows  and  smaller  drains,  but  they  always  arise  beyond  gun  range. 

They  leave  late  in  August  or  early  in  September.  August  27  to 
September  15. 

56.    WiNUS  TRYNiJITES  Cahanis. 

108.    (•2<)2).    Tryngites  subruficollis  (Vieill.). 

Buff-breasted  Sandpiper. 

Quills,  largely  white  on  the  inner  web,  and  with  beautiful  black 
marbling  or  mottling,  best  seen  from  below;  tail,  unbarred,  gray,  the 
central  feathers  darker,  all  with  subtemiinal  black  edging  and'  white 
tips;  crown  and  upper  parts  blackish,  the  feathers;  with  whitish  or 
tawny  edging,  especially  on  the  wings;  sides  of  the  head,  neck  all 
around,  and  under  parts,  pale  rufous  or  fawn  color,  speckled  on  the 
neck  and  breast  with  dusky:  bill,  black;  feet,  grc^enish-yellow.  (Mc- 
Ilwraith). 

Lt'Ugth,  7.00-8.90;  wing,  5.10-5.50;  bill,  .75-.80;  tarsus,  1.15-1.30. 
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Eange. — America,  from  Uruguay  north  to  Arctic  coast.  Breeds 
from  southern  Ontario  noriihward  in  the  interior  to  Yukon  and  An- 
derson Eiver.    Winters  south  of  the  United  States. 

Ne^t,  on  ground,  lined  with  moss  and  grass.  Eggs,  3-4;  buffy  gray- 
isli-white,  varying  to  pale  olive  buff,  boldly  spotted,  longitud- 
inally (and  somewhat  spirally)  dark  vandyke  or  madder-brown  and 
purplish-gray. 

Eare  migrant.  Thus  far  has  only  been  reported  from  this  region  in 
August  and  September.  Usually  appears  singly  or  in  small  flocks, 
but  sometimes  in  large  flocks.  Dr.  A.  K.  Fisher  shot  numbers  of  them 
in  August,  1874,  from  a  dry  prairie  at  Maywood,  Cook  County,  111., 
only  ten  miles  from  Chicago,  where  there  were  hundreds  of  them. 
(Cooke  Eept.  Bird  Mig.  Miss.  Valley,  p.  97). 

The  only  time  it  has  been  taken  in  this  State  was  September  10, 
1892,  when  L.  x\.  and  C.  D.  '^I'est  took  one  from  a  shallow  pond  about 
four  miles  northwest  of  Lafayette.  Mr.  J.  6.  Parker,  Jr.,  collected 
two  specimens  on  the  shore  of  Calumet  Lake,  Cook  County,  111.,  in 
September,  1887.  There  are  two  records  for  Michigan  in  September 
and  one  for  Ohio  (Cleveland),  in  August. 

Mr.  Mcllwraith  records  its  breeding  in  Ontario  a  few  miles  from 
Lake  Erie  (Birds  of  Ont.,  1894,  pp.  156,  157),  and  Dr.  Hatch  men- 
tions it  as  a  summer  resident  of  northern  Minnesota.  (Birds  of  Minn., 
p.  143). 

57.    Gkhus  ACTITIS  Illigkb. 

n09.    (263).    Actitis  macularia  (Linn.). 

Spotted  Sandpiper. 
Synonyms,  Peet-weet,  Sandpiper. 

Above,  olive,  with  a  greenish  lustre,  finely  varied  with  black;  line 
over  eye,  and  entire  under  parts,  pure  white,  with  numerous  sharp  cir- 
cular black  spots;  entirely  wanting  in  young  birds;  secondaries,  broadly 
white-tipped,  and  inner  primaries  with  a  white  spot,  most  of  the  tail 
feathers  like  the  back,  with  subtemiinal  black  bar  and  a  white  tip; 
bill,  pale  yellow,  tipped  with  black;  feet,  flesh-color.  Immature, — 
Similar;  above,  more  buffy;  under  parts,  white,  unspotted;  slight  gray- 
ish tinge  on  breast. 

Length,  about  7.00-8.00;  wing,  4.05-4.60;  bill,  .90-1.05;  tarsus,  .90- 
1.05. 

Range. — America,  from  Brazil  northward  to  Hudson  Bay  and  Yu- 
kon. Breeds  nearly  throughout  North  American  range.  Winters  on 
coast  of  Gulf  States. 
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Nestj  a  depression  in  ground  liued  iR-ith  grass,  Jeavee  and  weeds. 
£ggs,  4;  light  huff  or  wliLte,  sjwttod  with  blackish-brown;  1.34  by  .92. 

Common  summer  r-esident;  a  vell-known  frequenter  of  the  bankfi  of 
streams,  ponds  and  lakes,  and  of  ♦?andl>ars  everywhere  throughout  the 
Stat-e.  This  and  tlie  Solitary  Sandpiper  liave  the  habit  of  bowing  the 
heads  and  tilting  the  rear  parts  as  though  they  were  continually  try- 
ing to  balance  themselves.  They  are  known  under  many  common 
names,  such  as  "Sajadsnii^e,"  **Tip-ut>,"  ^'Sandpiper/'  l)ut  the  best 
name  I  have  heard  that  is  appLicaJ)le  to  both  is  .an  old  fanner's  appella- 
tion "Teeter-snipe." 


Head  of  SpotUd  Sandpijter.    Natural  siee. 

This  species  is  much  more  noi«y  than  the  Solitary'  Sandpiper,  and 
from  its  note  is  often  called  by  wliat  it  seems  to  sav:  "Peet-weet."  On 
the  whole  these  birds  are  more  nuiuerous  ai>d  more  confi])iciou8  than 
the  Solitary.  They  usually  arrive  about  the  middle  of  April.  Some 
years  it  is,  however,  reported  in  March,  although  I  have  never  found 
it  that  early  in  the  WhitewatiT  Valley. 

It  has  been  reported  as  first  seen  in  the  years  named  a£  follows:  De- 
kalb County,  180r,  March  IS  (Feaglcr);  Vigo  County,  1897,  March 
20;  1896,  March  21  (Kendrick);  Decatur,  189G,  March  28  (Shannon); 
Dekalb  County,  1895,  April  4  (Mrs.  Hine).  The  following  dates  give 
the  records  of  its  ap|>earanne  at  Brookville,  bid.,  for  a  number  of 
years  past:  Api'il  19,  1881;  April  14,  18^3.;  April  21,  1885:  April  22, 
1886:  April  15,  188T;  April  13,  1888;  April  21,  1889;  April  25,  1892; 
April  20, 1893:  April  22. 3896;  April  22, 1697. 

I  have  observed  them  mating  a<?  Roon  as  Ihcy  arrive,  souie  years  by 
April  15. ,  JIave  found  thean  building  their  nests  April  27,  and  the 
complememt  of  eggB  Way  12-  I  aIso  have  found  young,  but  recently, 
out  of  the  nest  a^  late  as  Julv  8.  The  nests  are  usuallv  made 
away  from  the  water,  on  hltfh  ground  and  among  the  grass.  A  rail- 
road or  other  embankment  is  a  favorite  place.  The  eggs,  like  those 
of  all  ihc  waderK,  lie  with  their  pointed  ends  t^ether. 

They  generally  leave  ihe  first  half  of  September,  occasionally  re^ 
main  into  October.     The  last  reporter!:  Warren  County,  September 
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26,  189T  (V.  H.  Bflomett);  1-8^,  Liverpool,  September  3  (Pferker); 
1894,  Greensbui^,  September  9  (Shannon);  1896,  Cook  County,  HI'., 
September  7  (Blackwelder);  Ha&yette,  Ind.,  October  5  (L.  A.  and  C. 
D.  Test). 

58.    Gehus  NUMBNrrs  BBrnsoir. 
aK  Bill  over  3.901 

6^  BUI  uxideir450i.  K.  ku«te«iiica»  LaUii     ill 

h\  BUI  o^oer  4..'i0.  V^  longirostmA  Wile.     lll> 

a^  BUI  nnder  3.00..  IT  borealis  (Forst ).      1X2 

na    (264).    SomttiiM  longixQstiis  (Wils). 


Synonym',  Sicin.B  BIli.. 


Lonic-iulled  Curlew.. 

Bill,  of  extreme  length  and  eiiTva4:ure,  measuring  from  5.00-8.00 
or  9.00  inches;  total  length,  abon-t  t  feet;  wing,  10.00-12.00  inches; 
tail,  'f.OO;  tarsus,.  2.:J>-3v50  {in«he9)v  Flumttge,  very  similaT  to  that  of 
Grodwit,  prevailing  tone  nifoira,.  of  varying  intensity  in  different  paartg 
of  the  same  bird,  usually  more  intense,  under  the  wing  than  elsewhert; 
below,  the  jugulnm,  stmsaked^  and  the  breast  and  sHav-  with  arrow- 
head«^  and  bars  of  dusky;  above,  variegated  wiUh  blacky  especially  on 
the  crown,  back  and  wings-;  tail',  barred  throughout  with  black  and 
rufou&;  no  pure  white  anywhere;  secondsprres,  rtpfou»;  prrinaries^  black- 
ish and  rufous;  bill,  black,  the  under  mandible,  flesh  colored  for  some 
distance;  legs,  dark. 

Bange. — Guatemala  aad  West  Tndie?*  northward  to  l*ew  England 
and  Mianitoba.  Breedf^  from  Gulf  coa«*t,  where  it  m  resident,  norths 
ward.    Winters  from  the  Carolinas  southward. 

Nesf,  a  holTow  in  gro^ind,  lined  with  a  HttFe  grai»s-.  E'gr^^,  3-4;  clay 
color;  olive  amd  buffy,  spotted  or  blbtehed  with  sepia,  umber  or  choco- 
late; 2.60  bv  1.85. 

Eftre  migrant.  Formerly  more  numerous  and  perhaps-  oeea-siomilly 
breeding  in  the  northern  part  of  the  State.  • 
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It  winters  in  the  Southern  States  and  is  occasionally  found  in  win- 
ter in  southern  Illinois  (Cooke,  Bird  Mig.  Miss.  Valley,  pp.  97,  98). 

The  spring  migration  occurs  in  April  and  May,  while  that  in  the 
fall  begins  in  August  and  continues  as  late  as  October  13. 

I  saw  a  specimen  in  the  possession  of  Mr.  F.  M.  Noe,  Indianapolis, 
which  he  said  was  killed  by  Herman  Eckert,  x\pril  2, 1896,  in  a  swamp 
near  Jasper,  Dubois  County.  Mr.  F.  M.  Woodruff  records  a  specimen 
in  his  collection  from  Liverpool,  Ind.,  (Tlie  Auk,  April,  1896,  p.  181). 
Mr.  C.  E.  Newlin  informs  me  there  is  a  specimen  in  the  Frankfort 
High  School  that  was  taken  in  Clinton  County.  It  has  been  reported 
from  the  following  counties,  also:  Franklin  (Dr.  Haymond,  Ind.,  Geol. 
1869,  p.  231);  Knox  and  White,  specimens  in  collection,  Cuvier  Club, 
Cincinnati,  Ohio  (Dury);  Decatur,  May,  1883  (Guthrie);  Allen  (Stock- 
bridge). 

This  Curiew  is  very  rare  in  Michigan  (Cook,  Birds  of  Mich.,  p.  63). 
There  are  but  a  few  records  of  its  occurrence  in  Ohio,  (Wheaton 
Birds  of  Ohio,  p.  492),  and  in  Illinois  it  is  now  rare,  though  it  was 
formerly  abundant  and  Nelson  reported  it  nesting  in  the  Calumet 
marshes  in  the  spring  of  1873  (Ridg^vay  Birds  of  Illinois,  II,  p.  71). 

111.    (265).    Numenius  hudsonicus  Lath. 

Hudsonian  Curlew. 

Bill,  medium,  3.00  or  4.00  inches  long;  length,  16.00-18.00;  wing, 
8.00-10.00;  tarsus,  2.25-2.30.  Plumage,  as  in  the  last  species  in  pat- 
tern, but  general  tone  much  paler;  quills,  barred;  axillars,  buff,  dis- 
tinctly barred  with  dusky;  crown,  uniform  dusky,  divided  ])y  a  buff 
stripe  through  the  middle. 

Range. — America,  from  Patagonia  to  Alaska  and  Arctic  America. 
Breeds  in  Alaska,  Anderson  Kiver  and  Barren  Lands  of  the  Arctic  re- 
gion.    Winters  on  Gulf  coast  and  southward. 

Nest,  like  that  of  last  species.  Eggs,  4;  pale  olive,  spotted  with  dull 
brown;  2.27  by  1.57. 

Rare  migrant.  Occurs  with  the  preceding  (Dr.  Brayton).  Much 
rarer  than  the  Long-billed  Curlew.  Although  this  species  is  given  as 
a  common  migrant  in  most  parts  of  the  Mississippi  Valley  by  Prof. 
Cooke  (Bird  Mig.  in  Miss.  Valley,  p.  98),  I  have  been  unable  to  as- 
certain where  it  has  been  found  commonly  during  migrations. 

Dr.  Coues  (Birds  N.  W.,  p.  510)  considers  it  much  less  abundant 
ever}'where  in  the  I'^nited  States  than  either  of  the  other  species.  Mr. 
Mcllwraith  says  of  it  in  Ontario,  it  is  most  frequently  observed  of  the 
three  at  Hamilton,  Ont.    One  May  he  was  on  the  beach  when  there 
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appeared  to  be  a  migratory  movement  of  the  Hudsonian  Curlews 
toward  the  north.  *'They  flew  high  in  regular  order,  like  geese,  and 
showed  no  inclination  to  alight  till  a  boy,  with  a  long  shot,  brought 
down  one,  wing  broken,  from  a  passing  flock.  Knowing  their  habits 
he  quickly  tied  it  to  a  stake  in  a  moist  meadow,  and  concealing  him- 
self close  by,  had  good  shooting  during  the  afternoon,  for  the  loud 
outcry  made  by  his  prisoner,  brought  down  every  passing  flock.'' 
(Birds  of  Ont.,  1894,  p.  159). 

They  migrate  chiefly  along  the  eastern  coast  and  go  very  far  north 
to  breed.  But  few  remain  in  Alaska  in  summer.  In  the  interior  they 
have  been  found  plentifully  but  they  nest  in  the  Barren  Grounds  of 
the  Arctic  regions. 

112.    (266).    Numenius  borealis  (Forst.). 

Eskimo  Curlew. 

Synonyms,  Doighbird,  Doebikd. 

Bill,  small,  under  3  inches  long;  length,  12.00-15.00  inches;  wing, 
8.00-8.50;  tarsus,  l.TO-1.80;  tail,  3.00.  Plumage,  in  tone  and  pattern 
almost  exactly  as  in  last  species,  but  averaging  more  rufous,  especially 
under  the  wings,  and  primaries,  not  barred;  breast,  with  transverse 
V-shaped  marking. 

Kaxge. — America,  from  Patagonia  to  the  Arctic  Ocean,  chiefly  in 
the  interior  of  the  United  States,  not  on  Pacific  coast.  Breeds  within 
the  Arctic  Circle.    Winters  from  coast  of  Gulf  States  southward. 

NesL  similar  to  that  of  the  la^t  two.  Eggs,  3-4;  pale  olive,  green- 
ish, olive,  or  olive-brownish,  distinctly  spotted,  chiefly  at  the  larger 
end,  with  deep  or  dark  brown;  2.04  by  1.43. 

Bare  migrant.  There  are  specimens  in  the  collection  of  Cuvier 
Club,  Cincinnati,  Ohio,  that  were  taken  at  Vincenues  and  Chalmerg 
(Dury). 

This  is  the  smallest  of  the  Curlews  and  is  commonly  known  as 
^^Doughbird,'^  or  '"Doebird."'  It  is  rare  on  the  Atlantic  coast,  un- 
known on  the  Pacific  and  migrates  chiefly  through  the  Mississippi 
Valley,  where  it  is  the  most  abundant  species  from  the  neighborhood 
of  that  river  to  the  Rocky  Mountains.  In  Illinois  it  is  a  rather  com- 
mon migrant  (Ridgway).  In  Ohio  and  Michigan  it  is  not  common. 
They  pass  north  in  spring  through  April  and  early  May,  and  return 
in  the  fall  in  September  and  October.  It  has  been  taken  at  Kalama- 
zoo, Mich.,  as  late  as  October  28  (Cook,  Birds  of  Mich.,  p.  63).  Dr. 
Coues  found  them  very  abundant  in  Labrador  in  August.  They  are 
often  found  in  company  with  Golden  Plover. 
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**The  Cnrlew8  associate  in  flocks  of  every  size,  I'roin  three  to  as 
mftiiY  thoiisandy  but  they  generally  fly  in  so  loose  and  straggling  a 
m«B9er^  that  it  is  rare  to  kill  more  than  a  half  a  dozen  at  a  s^hot. 
When  they  wheel,  however,  in  any  of  their  many  beautiful  evolutions, 
they  close  together  in  a  more  compact  body,  and  offer  a  more  favorable 
opportunity  to  the  gunner. 

"Their  flight  is  firm,  direct,  very  swift,  when  nece:?9ary,  much  pro- 
tracted, and  is  performed  with  regular,  nipid  beats.  They  never  sail 
except  when  about  to  alight,  when  their  wings  are  much  incui-ved 
downward,  in  the  manner  of  most  waders.  As  their  feet  touch  the 
ground,  their  long,  jwinted  wings  are  raised  over  the  back,  until  the 
tips  almost  touch, and  then  are  deliberately  folded,  much  in  the  manner 
of  the  Solitary  Sandpiper.  (Rhyacophilvs  soUtarius).  Their  note  is 
an  often  repeate<l  soft,  mellow,  though  clear,  whistle,  which  may  be 
easilv  imitated.  Bv  this  means  thcv  tan  rcadilv  be  dccovcd  within 
shot,  if  the  imitation  is  good  and  the  giinjicr  is  carei'ul  to  keep  con- 
cealed. The  smaller  the  flock  the  more  easily  are  thev  allured,  and  a 
single  individual  rarely  fails  to  turn  his  course  toward  the  spot  whence 
the  sound  proceeds.  When  in  very  ext*'nsi\e  flocks,  they  have  a  note 
which,  when  utten'd  by  the  whole  number,  I  can  comyKire  to  nothing 
but  the  chattering  of  a  flock  of  Blackbirds.  When  wounded  and  taken 
in  hand,  thev  emit  a  very  loud,  harsh  scream,  like  that  of  a  common 
hen,  under  similar  circumstances,  which  cry  they  also  utter  when  pur- 
sued." 

"Ilieir  food  consists  almost  entirely  of  the  crowbenT  { Knipetntm 
nigrxnn),  which  grows  on  all  the  hillsides  in  astcmishing  profusion. 
It  is  also  called  the  'bear  berr\''  and  'cnrlew  berry.'  It  is  a  small  ])erry, 
of  a  deep  purple  color,  almost  black,  growing  upon  a  procumbent, 
running  kind  of  heath,  the  foilage  of  which  has  a  ])ecnliar  moss-like 
appearance.  This  is  the  principal  and  favorite  food,  and  the  whole  in- 
testine, the  v(^nt,  the  legs,  the  bill,  throat,  and  cycn  the  ])lumage,  are 
more  or  less  stained  with  the  deep  purple  juice.  Thev  are  also  very 
fond  of  a  small  species  of  snail  that  adheres  to  the  rock  in  immense 
quantities,  to  procure  which  they  frequent  the  land-wastes  at  low  tide. 
Food  being  so  abundant  and  so  ea^^ilv  obtained,  thev  become  exces- 
sively  fat.  In  this  condition  they  are  most  delicious  eating,  being  ten- 
der, juicy  and  finely  flavored:  but  as  might  be  expected,  they  prove 
a  very  difl^cult  job  for  the  taxidermist.  This  species  ])ree<ls  in  great 
numbers  in  the  Anderson  River  region,  usually  making  up  its  nest 
complement  by  the  third  week  in  Jiine.'^  (Cones.  Birds  \.  W.,  pp. 
511,  51V>). 
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XX.     Familt  CHARADRIID^.     Plottoib. 

'.  Plumage  above  qveckUd,  below  blade  in  bneeding aMeoDL      Ckabadui;s.     5S 
'.  Plumage  of  iip[>er  parU  not  speckled;  neck,  widi  dnrk  rings;   IctcB,  alvajs 
tbree.  .VA^fAiAia.     60 

59.    Ot>i[aniARADRir8LTKX.BDB. 
'.  Hind  toe  well  developed,  without  claw. 

Subgenns  Stir^TAhoLA  Cuvier.    C.  aqvatarOlft  (Unn.)-    118 
'.  HindiMaliseiiL    €ubg«nn*  Chakaskt-h.  C.  damiaiciu  Mull.    114 

BaksNUH  Bev&'uaai.i  Cavier. 

118.    (2'0).    CharadriuB  sqnataroht  (Lrait.). 

Black-bollied  Plover. 
S^Donvma,  Ox-eye,  B 


BlMk-lwlliad  Pli 


Adult  in  Breeding  i'ea^o H.—Earely  seen  in  the  United  States;  face 
and  entire  under  parts,  black;  upper  parts,  variegated  witli  black  and 
white,  or  ashy;  tail,  l)anied  with  black  aod  white;  quills,  dmky.  with 
large  white  j)flt<'hes.  Adults  at  other  times  and  Immature. — Below, 
white,  niort'  or  Ics*  sjimlcd  with  frniy;  the  throat  and  breast,  more  or 
less  speckled  wiih  dusky;  above,  blackish,  speckled  with  white  or  yel^ 
lowisli;  the  rump,  white,  with  dark  bars;  legs,  dull  bluish.  Old  birds 
changing  show  every  grade,  from  a  few  isolated  feathers  on  the  undei 
parts  to  numerous  large  black  patches.  They  may  be  recognized  in 
any  plumose  by  the  small  hind  toe. 

Length,  10,.>0-r;.0(.>;  winp,  7.50;  cnlmeii.  1.10;  tarsus,  1.95. 

Easge. — Nearly  cnsniopolitau.  BreedB  in  the  Arctic  regions,  and 
winters  from  Louisiana  and  Florida  southward.  It  has  been  recently 
shown  that  the  Black-bellied  Plover  and  a  number  of  other  birds,  in- 
cluding the  Kn'>t,  Hudsonian  Curlew,  and  Turnstone,  which  have 
been  credited  with  spendine;  the  breeding  season  in  the  Arctic  regions, 
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are  abundant  residents  of  the  Louisiana  coast,  but  do  not  breed.  It 
is  probable  that  only  those  who  are  prepared  for  the  reproduction  of 
their  race  make  the  whole  migration.  (See  article  by  Mr.  E.  A.  Mc- 
Ilhenny.    The  x\uk,  XIV,  1897,  pp.  285-289.) 

Nest,  a  depression  in  the  ground,  lined  with  grass.  Eggs,  3-4;  olive- 
buff,  or  brownish-drab,  tliickly  and  heavily  marked  with  brownish- 
black  or  deep  black;  2.04  by  1.43. 

Bare  migrant,  more  numerous  in  the  northwestern  part  of  the  State. 
In  spring  it  visits  us,  going  north  from  April  1st  to  June  1st,  and  re- 
turns early  in  August,  remaining  through  October.  The  spring  mi- 
gration is  prolonged  throughout  the  State,  but  in  the  fall  they  seem 
to  remain  about  Lake  Michigan  well  into  September  before  proceeding 
southward.  Those  seen  with  us  are  generally  solitar}'  birds.  Late  in 
May  they  are  seen  in  pairs.  The  birds  are  generally  in  full  breeding 
plumage.  Mr.  Nelson  says,  in  northern  Illinois,  "a  few  remain  during 
the  summer,  and  undoubtedly  breed.''  (Hull.  Essex  Inst.,  Vol.  VIIT, 
1876,  p.  122.) 

The  earliest  arrival  in  spring  was  in  Knox  County,  March  30,  1888 
(Balmer).  The  latest  record  is  near  Indianapolis,  where  one  was  killed 
May  30,  1891,  by  Mr.  C.  W.  I^ambart  (Noe).  In  the  fall  it  has  first 
been  noted  on  the  shore  of  Lake  Michigan,  at  Miller's,  August  8, 
1897,  where  Mr.  F.  M.  Woodruff  took  a  fine  adult  male,  and  the  latest 
record  for  that  vicinity,  is  November,  1891,  when  Mr.  J.  G.  Parker, 
Jr.,  observed  three  at  Hyde  Lake,  111.  Prof.  A.  J.  Cook  reports  it  from 
Michigan  as  late  as  October  20.  The  following  are  additional  spring 
records:  Lake  County,  one  killed  in  1871  (Aiken),  Lebanon;  one, 
May  3;  another.  May  5,  1894  (Beasley).  A  pair  was  taken  at  Davies' 
Station,  Starke  County,  May  15,  1884  (Coale).  August  24,  1896,  Mr. 
F.  M.  Woodruff  took  one  on  the  beach  at  Miller's.  Dur>'  and  Freeman 
obtained  a  male  near  Cincinnati,  September  21,  1879  (Jour.  Cin.  Soc. 
Nat.  Hist.,  July,  1880,  p.  104). 

The  Black-bellied  Plover  prefers  to  migrate  by  way  of  the  sea  coast. 
It  lias  usually  been  supposed  it  only  bred  far  north  in  Arctic  lands. 
In  America  it  has  been  found  breeding  on  the  Arctic  coast,  east  of 
the  Anderson  Eiver.  Dr.  P.  L.  Hatch  has  given  the  first  account  of 
its  breeding  in  the  United  States.  He  says:  "In  the  summer  of  1875 
a  clutch  of  four  eggs  were  sent  me,  \^ith  the  female,  which  proved  to 
be  a  Black-bellied  Plover.  It  was  obtained  in  the  vicinity  of  upper 
Lake  Minnetonka,  in  my  own  county.  Since  then  several  nests  have 
been  reported  by  persons  competent  to  determine  them,  and  I  accept 
the  conclusion  that  this  species  breeds  to  a  limited  extent  in  some 
portions  of  the  State."    (Birds  of  Minn.,  p.  149.) 


BiRi>s  01^  Indiaha. 


114.    (272).    Charadiius  dominicuB  Mull. 

Qolden  Plorer. 


Anariean  lloldpn  Plurer,  WinUr  Plumkfo. 


AduU  in  Summer. — Black  above,  speckled  with  bright  yellow;  fore- 
head and  a  broad  line  over  the  eye,  white;  tail  feathers,  grayish-brown, 
wiUi  imperfect  white  or  ashy  bars;  below,  black;  acllara,  gray  or  adiy. 
Winter. — Above,  blackish,  speckled  with  whitish  and  yellow;  under 
parts,  as  in  last  species.  The  absence  of  the  small  hind  toe,  in  a  bird 
of  this  size,  will  determine  any  doubtful  specimen. 

Length,  about  10.50;  wing,  6.80-7.20;  culmen,  .85-.90;  tarsus,  1.50- 
1.65. 

Ranqb. — America,  from  Patagonia  to  Arctic  Ocean.  Breeds  on  the 
coast  and  islands  of  Arctic  America,  except  the  coast  of  Bering  Sea. 
Winters  from  Florida  and  Louisiana  southward. 

Nest,  a  hollow  in  ground,  slightly  lined  with  grass.  Eggs,  4;  varies 
from  pale  buffy-brown  to  dark  grayish-buff,  spotted  and  blotched  with 
brownish-black,  chiefly  at  the  larger  end;  1.90  by  1.30. 

Migrant.  Formerly  very  abundant  over  the  original  prairie  region, 
but  are  now  seen  in  greatly  reduced  numbers,  though  still  common, 
and  to  the  east  and  south  of  that  quite  rare.  They  usually  migrate  in 
flocks  of  from  15  to  100.  Sometimes  there  are  hundreds  and  even 
thousands  seen  in  a  flock  in  spring.  They  are  found  upon  the  mead- 
ows, pastures  and  prairies  in  spring,  and  in  fall,  also,  upon  stubble  and 
plowed  fields.  With  the  occupation  of  the  level  land,  the  extension  of 
commercial  enterprises,  and  the  continued  warfare  upon  the  game 
birds  by  the  rapidly  increasing  population  of  our  counties  in  north- 
47— Okol. 
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weblerii  JiidiHiia  and  ul'  (he  (cities  across  the  Ixu'der,  lliest;  birdb  arc 
being  fast  destroyed.  Mr.  J.  (.i.  J'arker,  Jr.,  say^,  iu  188G,  he  could 
go  within  eight  miles  of  (Chicago,  in  April,  and  see  thousands  of  them. 
In  1890  he  noted  they  are  now  seen  chiefly  only  in  small  flocks.  Mr. 
Parker  saw  ten  enormous  flocks  at  Liverpool,  Ind.,  April  30,  1895. 

Mr.  Blackwelder  also  notes  their  decrease.  In  1897  Iu;  says  it  is  still 
plentiful,  though  the  nuniher  is  liust  decreasing.  In  1887  Mr.  C.  E. 
Aiken  found  them  plentiful  near  Crown  Point.  In  1888  Prof.  Ever- 
mann  reported  them  common  in  Vigo  County,  March  24,  having  first 
been  seen  the  day  previous.  In  addition  they  are  reporteil  as  common 
in  Clinton  County  ((iliere),  and  on  the  j)rairies  of  Carroll  County, 
southwest  of  Delphi  (D.  C.  Kidgley).  On  the  contrary,  Prof.  Ever- 
mann  does  not  give  it  in  his  report  of  the  birds  of  Carroll  County.  It 
has  not  been  reported  from  the  following  counties,  where  more  or  less 
good  ornithological  work  ha«  been  done:  Monroe,  Brown,  Ripley, 
Johnson,  Marion,  Howard,  Tippecanoe,  indicating  it  is  at  least  not 
common  there  and  it  is  rare  throughout  the  Whitewater  Valley,  and 
in  the  following  counties:  Boone  (Beasley),  Putnam  (Earlle),  Deca- 
tur (Shannon),  Delaware  (Williamson).  In  addition  to  the  date  of 
first  appearance  given  by  Prof.  Evermann  from  Vigo  County  in  1888, 
it  was  first  seen  at  Mimcie,  March  30,  1888  (Williamson);  in  Putnam 
County,  1894,  March  28  (Earlle);  and  in  1897  in  Vigo  County,  March 
23  (Kendrick).  The  earliest  record  from  the  vicinity  of  Lake  Michi- 
gan is  in  Cook  County,  III.,  March  22,  1884  (Parker).  In  1896  it  was 
first  noted  at  Greensburg,  April  11  (Shannon),  and  in  the  vicinity  of 
Chicago  April  18,  and  last  seen  that  spring  May  9  (Blackwelder).  The 
latest  spring  record  in  Boone  County  is  May  10,  1894  (Beasley).  It 
is  also  recorded  from  Cook  County,  III.,  May  10,  1884  (Parker),  and 
Starke  County,  Ind.,  May  6,  1888  (De^ne). 

In  general  it  may  be  said  a  few  early  birds  begin  to  arrive  shortly 
after  the  middle  of  April;  the  greater  number,  however,  not  until 
near  the  middle  of  that  month.  After  a  short  stay  they  pass  northward, 
a  few  lingering  into  the  early  part  of  May.  They  are  just  putting 
on  their  breeding  plumage  when  they  are  with  us,  and  are  very  beau- 
tiful in  their  mottled  dress.  Their  appearance  is  very  irregular. 
Sometimes  they  are  found  in  great  numbers,  and  other  years  few 
or  none  are  seen.  In  the  Whitewater  \'allev  T  have  onlv  found  a 
few  in  April. 

They  go  far  north  to  breed,  and  there  only  are  found  in  full  breed- 
ing plumage.  Beyond  the  Arctic  Circle,  (m  the  Barren  Grounds  of 
British  xYmerica  and  the  coasts  and  islands  of  the  Arctic  Ocean,  they 
rear  their  young.    Nelson  says  it  is  one  of  the  commonest  breeding 
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\vialcl•^,  over  tlie  giacs  and  inoss-growji  country,  extending  jilon;;  the 
bliore  of  Bering  Sea.  They  occasionally  lay  by  June  1.  Dall  found 
it  common  along  the  Yukon.  Nelson  says  its  clear,  plaintive  call-note 
may  be  represented  by  the  syllables  ioO'lu-e,  and  also  gives  an  inter- 
pretation of  its  song.    (N.  H.  Coll.,  in  Alaska,  p.  124.) 

Mr.  J.  G.  Parker,  Jr.,  says  the  young  return  in  August  ahead  of  the 
older  birds.  He  has  observed  them  in  Cook  County  about  August  10, 
1889.  According  to  migration  reports  of  1885,  they  were  noted  that 
year  at  Femwood,  111.,  July  16;  next  seen,  August  3;  common,  August 
20;  disappeared,  October  12.  They  vary  in  abundance  through  Au- 
gust, September  and  early  October.  Some  few,  however,  remain  some 
years  well  into  November.  They  were  last  noted  as  follows  in  the. 
years  indicated:  Cook  County,  HI.,  1883,  October  6;  1893,  September 
19  (Parker);  1895,  October  26  (Blackwelder);  Boone  County,  Ind., 
1894,  September  29  (Beasley);  Starke  County,  English  Lake,  1891,  a 
few,  November  9;  1892,  one,  November  15  (Deane).  Ordinarily  they 
do  not  frequent  the  reedy  marshes  and  swamps,  but  the  long-con- 
tinued drouth  transformed  the  marshes  at  English  Lake,  those  years, 
into  ^^muddy  flats,'*  and  a  few  Golden  Plover  were  found  on  them. 

60.    (}KNU8  J':G1ALITIS  Boir. 

a'.  Tail  half  the  length  uf  wing  or  more;  rump  pale  brownish;  two  black  bands 

on  breast.     Subgenus  Oxyechu^  Reiohenbach.      A.  vocifera  (Ltmm.).     116 

a'-.  Tail  less  than  half  as  long  as  wing;  rump  same  color  as  back;  breast  with  one 

band  or  none.     Subgenus  ^KfJiALirrs. 

ft'.  All  toes  distinctly  webbed  at  base.  A.  semipalmata  Bonap.     116 

6*.  No  web  between  the  base  of  inner  and  middle  toe. 

c^  Black  band  across  breast  wholly  or  partially  interrupted  in  middle. 

A.  meloda  (Ord).     117 
c^.  Black  band  continuous  across  breast. 

A.  meloda  circumcincta  Ridgw.     118 

Sabffenus  Oxyrchus  Keichenbach. 


^' 


115.    (273).    iEgialitis  vocifera  (Linn.). 

Killdeer. 
Svnonvin,  Killi>ekr  Pix)ver. 

Adult. — Quaker-brown,  with  a  greenish  tinge,  sometimes  most  of 
the  feathers  tipped  and  edged  with  orange-brown;  rump  and  upper 
tail  coverts,  ochraceous;  breast,  crossed  !)y  two  black  bands;  forehead 
and  entire  under  parts,  except  as  stated,  white;  bill,  black;  feet,  pale; 
eyelids,  scarlet.  Jmmalvre. — Similar  to  adult,  but  feathers  of  upper 
parts  more  or  loss  distinctly  margine<l  with  pale  rusty  or  ochraceous. 
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Length,  10.00-11.25;  wing,  6.20-6.75;  tail,  3.60-4.10;  uiilmcn, 
.70-.90;  tarsus,  1.40-1.55. 

Rakoe. — America,  from  Columbia  and  West  Indies  north  to  Mani- 
toba and  Newfoundland.  Breeds  throughout  its  North  American 
range.  Winters  in  southern  Illinoie  and  southern  Indiana  and  Vir- 
ginia southward. 

Nest,  on  ground.  Eggs,  4;  buffy-white,  with  chocolate  markings, 
principally  at  the  larger  end;  1.47  by  1.04. 

('ommon  summer  resident.  Besident  in  greater  or  less  numbers, 
Bome  winters,  in  the  southern  part  of  the  State.  Often,  over  a  good 
part  of  the  State,  they  are  not  absent  more  than  two  months.    The 


bulk  of  them  spend  their  winters  along  the  Gulf  of  Mexico.  Enery- 
where  it  is  the  earliest  and  best  known  of  its  family  to  arrive.  In  the 
Whitewater  Valley,  some  winters,  it  remains;  others,  it  leaves  for 
a  few  weeks  in  December.  The  following  give  the  date  it  was  Srst 
seen  each  year  at  Brookville:  1881,  February  16;  1884,  March  13; 
1886,  March  14;  1887,  March  6;  1889,  Pebroarj  16;  1890,  February 
15;  1893,  March  3;  1895,  March  22.  In  Knoi  County  Mr.  E.  J. 
Chansler  says  it  is  resident,  some  seasons  common,  others  rare.  Some 
years  it  is  found  as  early  as  February  over  almost  the  entire  State. 
The  following  dates  of  first  appearance  north  of  the  latitude  of  In- 
dianapolis are  taken  from  years  of  early  spring  migrations:  Lafayette, 
February  26,  1889  (Test);  1894  and  1896  were  early  years.  The  for- 
mer they  were  noted  as  follows:  Laporte,  March  8  (Barber);  Sedan, 
Dekalb  County,  March  2  (Mrs.  Hine);  Plymouth,  Mich.,  March  4 
(Alexander);  Sandusky,  O.,  March  4  (Moseley);  Chicago,  HI.,  Haroli 
10  (Dunn).  The  latter  year  at  the  following  places:  Camden,  Feb- 
ruary 28  (Sterling):  North  Manchester  (Bell),  Waterloo  (Mrs.  Hine). 
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and  Chicago,  March  26  (Blackwdder).  The  earliest  record  given  fri>in 
Chicago  is  that  by  Mr.  Dxinn,  March  10,  and  the  latest  of  first  arrival 
is  April  2,  1885  (Parker).  The  following  are  other  dates  of  first  ar- 
rival there:  March  26, 1884  (Parker);  March  27,  1897  (Tallman).  It 
is  to  be  observed  that  the  first  arrival^  in  early  years  are  from  about 
one  to  four  weeks  later  reaching  the  vicinity  of  Chicago  than  they  are 
in  reaching  the  same  latitude  in  eastern  Indiana,  Michigan  or  the 
shore  of  Lake  Erie,  and  the  difference  in  the  date  of  becoming  com- 
mon 'is  almost  as  notable.  Years  when  the  migration  is  later  they 
reach  these  points  at  approximately  the  same  dates.  Doubtless,  some 
years,  the  early  opening  of  the  rivers  running  southward  into  the  Ohio 
afford  an  opportunity  for  early  migrations,  while  the  conditions 
around  the  lower  end  of  Lake  Michigan  are  uncongenial.  Therefore, 
by  way  of  the  valleys  of  the  Wabash,  Whitewater  and  Miami  Rivers, 
they  find  their  way  to  the  upper  Lake  Basin,  near  Lake  Erie.  Usually 
they  are  commonly  found  throughout  the  district  mentioned  by  the 
latter  part  of  March.  Their  call,  ^^KUldeer/'  from  which  they  take 
their  name,  is  well  known  to  the  people  of  the  State.  Beside  this,  it 
has  a  lower  call,  often  uttered  as  the  birds  run  rapidly  ahead  of  one, 
in  the  pasture  or  stubble,  or  on  the  river  bar.  It  is  represented  by 
te-d-6e-6  t,  uttered  with  a  sort  of  mechanical  emphasis.  The  eggs  are 
laid  in  a  depression  on  the  ground.  Four  constitute  a  set,  and  the 
small  ends  are  laid  together,  forming  a  cross.  They  lay  in  pastures, 
com  fields,  on  prairies  and  gravel  bars,  above  the  ordinary  summer 
flood.  I  have  taken  the  full  complement  of  eggs,  April  15,  and  some- 
times the  young  are  found  in  June. 

After  the  young  are  grown,  they  and  the  adults  collect  into  small 
flocks  and  the  borders  of  our  streams  and  lakes  are  enlivened  by  them. 
Most  of  them  go  south  in  October,  but  many  remain  until  November 
and  even  December  in  the  northern  part  of  the  State. 

Subgenus  .£oialiti8  Boie. 

116.    (274).    JEgialitifl  Bemipahnata  (Bonap.). 

Semipalmated  Plover. 
Synonyms,  Ring  Plover,  Ring-heck. 

Adult  in  Summer, — ^Above,  grayish-brown;  forehead,  ring  around 
neck,  and  lower  parts,  white;  fore  part  of  crown,  lores,  and  broad  pec- 
toral collar  (continued  around  back  of  neck,  below  the  white  nuchal 
collar),  black  or  dusky;  bill,  yellow  or  orange,  black-tipped.  In  Win- 
ter. — The  black  markings  replaced  by  grayish-brown,  like  the  back, 
etc.  Immature. — Like  winter  adults,  but  bill  wholly  black,  and 
feathers  of  upper  parts  margined  narrowly  with  buflf.    (Ridgway.) 
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Length,  6.60-7.50;  wing,  about  l.()o-5.00;  culmeii,  .4 8-. 55;  Ursur*, 
.95-1.05. 

Range. — America,  from  Brazil  and  Peru  north  to  Arctic  coast. 
Breeds  from  Labrador  and  Alaska  northward.  Winters  on  coast  of 
Gulf  States  and  southward. 

Nesty  in  depression  on  ground,  lined  with  grass.  Eggs,  2-4;  white 
or  pale  buff,  irregularly  spotted  with  chocolate  or  black;  1.26  by  .94. 

Migrant,  generally  rare,  not  uncommon  at  times  in  the  vicinity  of 
Lake  Michigan.  Sometimes  found  in  small  flocks,  numbering  as  many 
as  twenty-five.  Often  seen  singly  or  in  pairs  in  company  with  Kill- 
deers.  In  fall,  particularly,  they,  singly  or  a  few  in  number,  are  often 
foimd  associated  with  Semipalmated  and  Least  Sandpipers.  Their 
habits  are  much  like  the  Killdeers,  and  their  note  is  a  soft,  mellow 
whistle. 

They  are  present  in  the  spring  migrations  late  in  April  and  through 
May.  Mr.  Deane  obtained  specimens  from  a  flock  of  about  twenty- 
five  on  English  Lake,  May  6,  1888.  Those  shot  were  very  fat.  Mr. 
Coale  obtained  two  females  in  Lake  County,  May  27,  1877.  Mr.  C.  A. 
Tallman  noted  them  at  Wolf  Lake  May  23,  189(5.  Mr.  Nelson  noted 
it  as  early  as  April  25  in  northeastern  Illinois.  He  also  found 
adults  and  young,  recently  fledged  in  the  vicinity  of  Chicago,  July  2, 
1873,  and  thought  possibly  they  had  bred  there.  Davie  says  "both 
eggs  and  young  have  been  taken  near  Chicago,  111.,  in  July."  It  has 
been  found  breeding  in  Minnesota  (Dr.  Hatch). 

Usually  they  return  in  August  and  remain  about  suitable  places 
into  September.  Dry  summers  the  submerged  flats  and  bars  and  ex- 
posed shores  of  the  smaller  lakes  and  streams  in  northern  Indiana  are 
attractive  places  for  them,  and  at  such  times  they  are  quite  common. 
The  shores  of  Lake  Michigan  are  also  frequented  by  them  at  that 
season. 

Mr.  J.  G.  Parker,  Jr.,  notes  it  as  early  as  July  15.  MrT  J.  0.  Dunn 
obtained  one  at  Bass  Lake,  Starke  County,  August  1,  1894,  and  found 
it  at  Peru  October  2,  1893.  They  sometimes  remain  until  the  last  of 
October  (Nelson).  There  is  a  specimen  in  the  collection  of  the  Indi- 
ana State  Museum,  at  Indianapolis,  from  Jasper  County. 

In  addition,  it  has  been  reported  from  the  following  counties:  Tip- 
pecanoe (Dr.  E.  Test),  Putnam  (Clearwaters),  Allen  (Stockbridge),  La- 
porte  (Byrkit).  It  has  never  been  noted  in  tlio  Whitewater  Valley. 
Dr.  Coues  found  them  breeding  abundantly  in  Labrador.  They  have 
also  been  found  breeding  on  the  Arctic  coast,  near  the  mouth  of  the 
Anderson  River  and  at  the  mouth  of  the  Yuko?i  in  Ala.^ka. 
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117.    (277).    iEgialitis  meloda  (Ord). 

Piping  Plover. 

Adult  in  Summer. — Above,  pale  browiiish-gray;  forehead,  lores, 
nuchal  collar,  and  lower  parts,  white;  a  l)and  across  fore  part  of 
crown,  and  one  on  each  side  of  Ijreast,  not  meeting  in  front,  black  or 
dusky;  bill,  yellow  or  orange,  black  at  tip.  fn  Winter. — These  black 
markings  replaced  by  light  brownish-gray,  and  the  bill  almost  entirely, 
or  wholly,  black.  Tin  mat  are. — Like  the  winter  plumage,  but  feathers 
of  upper  surface  with  distinctly  paler  terminal  margins. 

Length,  6.25-T.r)0;  wing,  4.50-1.80;  culmen,  .4o-.50;  depth  of  bill  at 
base,  ,20-.22;  tarsus,  .85-1.00. 

Range. — Eastern  North  America,  from  West  Indies  to  Labrador. 
Breeds  from  Virginia  and  southwestern  Ontario  north.  Winters  from 
Carolinas  southward. 

Eggs,  laid  on  beach,  4;  creamy-white,  speckled  with  black  and 
purplish  gray;  1.27  by  .96. 

Rare  migrant  over  most  of  the  State;  probab.ly  summer  resident, 
with  the  nest  along  Lake  Michigan.  It  has  been  reported  by  L.  A. 
and  C.  D.  Test,  from  Lafayette,  September  18,  1895,  which  is  the 
usual  time  of  their  departure.  Mr.  Ruthven  Deane  obtained  both 
forms  of  the  Piping  Plover  from  the  same  flock  at  English  Lake, 
May  17,  1891.  This  bird  is  not  as  often  seen  with  us  as  the  next.  I 
doubt  not  these  two  forms  will  be  considered  one  ere  long.  The  differ- 
ences do  not  seem  to  be  such  that  they  should  remain  separated. 

118.    (277a).    JEgialitis  meloda  circumcincta  HiDtnv. 

Belted  Piping  Plover. 

Similar  to  JE.  meloda,  but  with  a  continuous  black  band  across  the 
breast.    Size  of  last. 

Wan(je. — Interior  of  North  America,  lireeds  from  northern  Indi- 
ana, northern  Illinois  and  ])robahly  Xrhraska  north  io  Lake  Winni- 
peg.   Winters  along  (Julf  c.oii<i. 

Eggs,  as  in  last. 

Migrant  over  most  of  the  State;  suumier  resident  in  considerable 
numbers  along  Lake  Michigan.     Breeds. 

With  us  this  variety  and  the  species  last  named  are  found  together, 
the  greater  number,  however,  being  this  form.  Mr.  Nelson  notes  their 
arrival  near  Chicago  the  middle  of  April.  Mr.  II.  K.  Coale  took  one 
at  Tolleston,  Lake  County,  May  1,  1880,  and  a  pair  near  Whiting,  May 
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2b,  1879.  In  iiie  southern  part  of  the  State,  Mr.  Robert  Ridgway  &aw 
a  pair  on  a  sand-bar  in  the  White  River  north  of  Wheatland  late  in 
May,  1885.  Mr.  Deane  noted  them  at  English  Lake,  May  17,  1891. 
Mr.  J.  G.  Parker,  Jr.,  took  specimens  August  13,  1894,  at  Miller's. 
It  has  been  noted  in  Indiana  May  1,  and  found  continuously  until 
late  in  August.  They  are  often  paired  when  they  arrive  and  proceed 
at  once  to  nesting.  They  continue  coming  till  June;  consequently 
the  nesting  season  is  much  prolonged. 

Some  thirty  pairs  were  breeding  along  the  beach  within  a  space  of 
two  miles,  April  24,  1876,  at  Waukegan,  111.  They  nest  on  the  flat, 
pebbly  beach  between^ the  sand-dunes  and  shore.  (Nelson,  Birds  N.  E. 
111.,  p.  123.)  August  i,  1897,  Mr.  F.  M.  Woodruff  found  downy  young, 
also  three  pairs  nesting  at  Miller's,  Ind.  This  gives  a  period  of  over 
three  months  from  the  date  given  by  Mr.  Nelson  for  the  breeding 
season.  Either  there  is  an  unusual  extension  of  the  season  or 
more  than  one  brood  is  reared  in  a  year.  Prof.  H.  Duemling,  of  Ft. 
Wayne,  has  a  specimen  in  his  collection  taken  near  that  place  (Stock- 
l)ridge).    They  are  said  to  remain  until  the  last  of  September. 


XXI.    Family  APHRIZID^.    Surf  Birdb  and  Turnstohbs. 

a'.  Bill  pointed,  upturned  at  end  ;  tanus  not  longer  than  bill.        ARENARfA.    61 

Subfamily  ARENARIIN.*i.    Turnbtonks. 
61.   Giiua  ARBNARIA  Baisaoir. 

119.    (283).    Arenaria  interpres  (Linn.). 

Turnstone. 

Adult  in  Summer. — Pied  above,  with  black,  white,  brown,  and 
cliestnut  red,  the  latter  color  wanting  in  winter  and  in  young  birds; 
below,  from  the  breast  (which  is  more  or  less  completely  black),  throat, 
most  of  the  secondaries,  bases  of  the  primaries,  and  bases  and  tips  of 
tlie  im\  feathers,  wliite;  bill,  black;  feet,  orange.  In  Winter, — ^White 
parts  as  in  summer,  most  of  other  parts  dusky  or  brownish.  Imma" 
lure. — Above,  brownish-gray,  feathers  bordered  with  whitish;  upper 
tail  coverts,  white;  throat,  foreneck  and  breast,  white,  streaked  with 
dusky;  lower  parts,  white. 

Length,  9.00-9.90;  wing,  6.00;  bill,  .80-.90;  tarsus,  1.00. 

Range. — Nearly  cosmopolitan.  In  America,  from  Patagonia  to 
Greenland  and  Alaska.  Breeds  from  Hudson  Bay  to  the  Arctic  coast. 
Winters  from  coast  of  Gulf  States  southward. 


Birds  of  Indiana.  715 

Ncsiy  a  liollow  in  ground,  lined  with  grass.  EggSy  2-4;  greenish- 
drab,  spotted  all  over  with  brown;  1.60  by  1.17. 

Bare  migrant.  Except  along  Lake  Michigan  it  is  almost  iinkuown. 
There  are  but  two  records  from  the  interior  of  the  State.  Dr.  Tlay- 
mond  observed  it  in  Franklin  Connty  (Ind.  (leol.  Rept.  1869,  p.  228). 
May  20,  1888,  Mr.  Ruthven  Deane  observed  it  in  Starke  County. 
Messrs.  Eliot  Blackwelder  and  C.  A.  Tallman  identified  two  Turn- 
stones at  Wolf  Lake,  Ind.,  May  23,  1896;   two  were  also  seen  there 
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June  9  of  that  year.  August  8, 1897^  Mr.  P.  M.  Woodruff  took  two  in 
breeding  plumage  at  Miller^s,  and  August  21  took  a  young  male  at  the 
same  place.  Nelson  has  not^d  them  in  Cook  County,  111.,  about  Sep- 
tember 20. 

They  may  be  said,  therefore,  to  be  found  in  the  vicinity  of  Lake 
Michigan  through  the  latter  half  of  May  and  the  first  third  of  June, 
and  from  early  August  until  al)out  the  middle  of  September.  In  the 
fall,  at  least,  they  are  generally  found  with  flocks  of  small  Sandpipers. 

They  breed  far  northwanl  along  the  coast  of  the  Arctic  Ocean  and 
in  Alaska.  Mr.  Geo.  B.  Sennott  found  them  on  the  coast  of  Texas 
during  the  breeding  season.  (Bull.  V.  S.  G.  &  G.  Sur.  of  Terr.;  Vol. 
V,  No.  3,  1879,  p.  431). 

Mr.  E.  A.  Mcllhenny  says  it  is  an  abundant  resident  on  the  coast  of 
liouisiana  (The  Auk,  Vol.  XIV,  1897,  p.  289).  Do  those  only  who 
are  to  breed  make  the  long  journey  beyond  the  Arctic  Circle,  or  does 
this  bird  breed  sometimes  on  our  southern  coast?  Mr.  Mcllhenny 
has  stated  that  several  other  species  previously  supposed  to  spend  the 
summer  far  north  are  summer  residents  of  the  Louisiana  coast. 
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H.     Okdkk  (fALLINiii.     (jIallinackous  Birds. 

Suborder  PIIASIANI.  Pheasants,  Grouse,  Parthiixjes, Quails. 

XXII.    Family  TETRAONID^E.     Grouse,  Pheasants,  Etc. 

a'.  Wing  under  6.00;  tarsus  bare;   Hides  of  toes  without,  comb-like  projections. 
Subfamily  PERDiciN.f':. 
6 ^  Head  not  crested.  ('olints.     62 

a'^.  Wing  over  6.00;  upper  half  or  more  of  tarsus  feathered  ;  toes  in  winter  with  a 
fringe  of  horny  points.     Subfamily  Tetba<>niNvK. 

c*.  Tarsus  feathered  about  half  wav  to  toes.  Bonasa.     63 

e^.  Tarsus  feathered  to  toes. 
rf^  Toes  feathered;  plumage  in  winter  white.  Laoopitk. 

d"^.  Toes  not  feathered. 

<•*.  Neck  with  tuft  of  elongated,  stiff  feathen*  on  each  side;  tarsus  naked 
behind.  TYMPANi'CHr.w.     64 

/*-'.  Neck  without  peculiar  feathers. 
/^  Tail  rounded.  DKNDKAOAPrs. 

/^.  Tail  pointed ;  middle  feather  projecting  l>eyond  the  others. 

•  Pkdiocktes. 

SrHKAMlLY    l*ERl)U'IN\K.       PxRTRirHJES. 
fi2.    ()KHU8('OLINrS     Lksson. 

*120.    (289).    Colinus  virginianus  (Linn.). 

Bob  white. 
Synonyms,  Qiail,  PARTRiiXiE. 

Male. — Coronal  feathers,  erectile,  but  not  forming  a  true  crest;  fore- 
head, superciliary  line?  and  throat,  white,  b<>rdered  with  black;  crown, 
neck  all  round  and  upper  part  of  breast,  brownish-red;  other  under 
j)arts,  Uiwny- whitish,  all  with  more  or  fewer  douhly  crescentic  black 
bars;  sidc^,  broadly  streaked  with  brownish-ri'd ;  upper  parts,  varie- 
^i^ated  with  chestnut,  black,  gray  and  tawny,  the  latter  e<1ging  the 
inner  quills.  Female. — Known  by  having  the  throat  buff  instead  of 
white,  less  black  about  the  fore  parts,  and  general  colors  less  intense; 
rather  smaller  than  the  male. 

length,  9.50-10.75:  wing,  4.;^0-4.70:  tail.  *.\40-vMKl. 

Range. — Eastern  United  States  and  southern  Ontario,  w(»st  to  east- 
ern Minnesota,  Nebraska,  Kansas,  Indian  Territory  and  ojistem  'I'exas; 
south  to  Georgia,  Alabama  and  other  Oulf  States. 

Nest,  on  ground .    V^ggs,  1 0- 1 8 ;  wh  i t  (» :  1 . 1 9  by  . i)l . 

Resident;  generally  common.  Hreeds.  The  Bobwhite  is  generally 
known  in  Indiana  as  the  *'Qiiail.''     'I'o  some  it   is  the  "Partridge." 
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AL  lW  bi^giiiiuii;.'  or  iliu  si'ltk'Uii-iil  i>r  tliii^  Slulc,  wlieii  virgin  fure&l--^ 
composed  of  trei'S  ImlJi  large  and  l-ali,  t-oviTfil  most  of  the  pri'seiit  area, 
there  wae  not  much  grouiul  aiiitabiu  for  the  "Bobwhite."  They  were 
doubtless  conliiied  to  the  Inishy  river  liottoins,  old  lodiaD  clearings, 
smalt  prairies,  and  other  partially  open  spaces.  With  the  advent 
of  the  pioneer,  the  day  of  their  extension  was  at  hand.  They  fol- 
lowed in  the  path  of  his  axe,  and  occupied  the  neighborhood  of 
clearings.  They  accompanied  him  as  he  planted,  where  he  had  over- 
thrown the  ancient  growth.  As  civilization  spread,  they  followed. 
Their  enemies  being  few,  they  throve.  Their  numbers  increased,  and 
they  grew  very  tame.  The  pioneer  did  not  hunt  them,  &s  they  are 
hunted  now.     One  was  occasionally  killed  with  a  rifle,  but  the  trap 
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was  the  principal  means  of  taking  them.  Nevertheless  they  became 
very  abundant,  and  were  found  throughout  our  State.  But  ahotguns, 
first  muzzle,  then  breech-loaders,  came  to  war  against  them,  and  the 
trained  dog  was  brought  to  assist.  Enemies  in  furry  coata — foxes, 
skunks,  minkn,  weasles,  cats — either  because  of  the  destruction  of 
other  foods  or  because  they  were  so  abundant  and  so  tame,  made  war 
upon  them. 

Enemies  in  scales — snakes — found  their  nests  upon  the  ground  a 
convenient  soure«;  of  food  supply.  The  open  meadows  and  clear  fields 
afforded  opportunities  for  swift-moving  hawks  and  prairie  owls  to 
live  there  as  they  could  not  in  the  days  of  the  forest,  and  Bobwhite 
suffered,  a.s  did  the  other  farm  hirds.    To  the  pot-hunter  more  than 


,718  Rkport  of  State  Geologist. 

liny  other  one  cause,  except  the  severe  winters,  we  may  charge  the 
destruction  of  these  beautiful  birds.  In  the  more  thickly  settled  por- 
tions of  the  State,  in  the  neighborhood  of  large  cities,  and  in  the 
vicinity  of  Chicago,  where  boys  with  firearms  and  target  guns  range 
the  country,  and  at  certain  seasons  of  the  year  men  take  up  the  cus- 
tom, shooting  at  all  sorts  of  birds,  killing  many  and  scaring  the  others 
away,  Bobwhites  and  all  other  game  birds  can  scarcely  be  seen.  Mr. 
I^irker  informs  me  it  is  very  rare  in  Cook  County,  111.,  and  Mr.  L.  T. 
Meyer  said,  in  1886,  in  Lake  County,  Ind.,  they  were  rapidly  becom- 
ing extinct.  In  both  these  counties  they  were  formerly  very  common. 
Mr.  Meyer  speaks  of  them  being  so  tame,  they  formerly  came  about 
the  farm  buildings  and  roosted  with  the  chickens.  A  succession  of 
hard  winters  or  one  of  unusual  severity  sometimes  reduces  their  num- 
bers very  low.  The  winter  of  1878-79  they  were  almost  exterminated 
by  reason  of  the  severe  weather  and  their  inability  to  procure  food. 
In  the  spring  whole  covies  were  found  dead  where  they  had  huddled 
together  and  frozen.  Few  were  found  for  several  years  thereafter. 
Thev  were  slow  to  recover  from  the  effects  of  that  winter.  From 
1884-5,  Prof.  Evermann  says  they  were  rare  in  Carroll  County,  where 
they  were  formerly  abundant.  During  the  winter  of  those  years  he 
estimates  that  he  did  not  see  100  quail  in  the  county.  (The  Auk,  Oc- 
tober, 1888,  p.  349.)  The  years  1890-91  they  were  more  numerous,  in 
southern  Indiana,  at  least,  and  I  doubt  not  throughout  the  State,  than 
they  had  been  prior  to  the  winter  of  1878-9.  The  year  1892  and  the 
succeeding  winter,  over  the  northern  two-thirds  of  the  State,  at  least, 
wa«  very  unfavorable  to  them.  The  spring  and  early  summer  of  that 
year,  the  more  level  and  little-drained  land  of  northern  Indiana  was  to 
a  t^reater  or  less  extent  submerged,  and  their  nests  were  washed  away 
and  their  eggs  spoiled  by  water  and,  many  places,  they  were  prevented 
from  nesting.  June  17,  1892,  Mr.  Ruthven  Deane  wrote  me  the 
Kankakee  region  had  then  been  practically  under  water  for  two 
months,  and  that  it  had  been  a  hard  season  on  quail.  He  thought  the 
majority  of  their  nests  had  been  destroyed.  The  winter  following  this 
was  (juite  severe,  and  throughout  northern  Indiana  there  was  much 
snow,  the  ground  remaining  covered  a  long  time.  From  wherever  I 
have  reports,  the  destruction  of  Bobwhite  is  noted.  Mr.  M.  W. 
Salmon,  of  Kilmore,  Clinton  County,  says  "the  few  quails  that  sur- 
vived the  deep  snow  and  cold  of  January  (1893)  were  weak  and  be- 
came a  prey  to  Hawks,  etc.  They  were  almost  annihilated.  Of  this 
ITlrey  and  Wallace  have  also  spoken  (Proc.  I.  A.  S.,  1895,  p.  69). 

Al>out  the  middle  of  October  I  have  noticed  the  Bobwhites  of  south- 
ern Indiana  be<?in  to  change  their  habits.    From  the  cheerful,  matter- 
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of-iact  bird  about  the  farm^  they  become  erratic.  Huuteris  say  tiiey 
are  crazy.  They  seem  possessed  with  a  desire  to  migrate^  coming  into 
towns  and  cities  in  some  numbers.  They,  at  such  times,  are  lost  and 
bewildered.  They  are  found  in  trees  and  among  the  shrubbery  of  gar- 
dens, in  outbuildings  and  among  lumber  piles.  I  have  seen  them  in 
the  cellar  window-boxes  and  oyer  the  transoms  of  the  front  doors  of 
houses.  They  fly  into  stores  and  dash  against  their  glass  fronts. 
Throughout  the  day  their  characteristic  call  is  heard,  each  one  calling 
to  its  mate  who-e-he,  who-e-he,  which  we  sometimes  interpret  as 
"Where  are  youP^  ^TiVhere  are  youP^  I  have  noticed  this  as  early  as  Oc- 
tober 12  (1890).  Some  years  it  is  much  more  noticeable  than  others. 
On  the  farms  the  results  of  this  inoyement  are  seen.  Farms  where 
a  number  of  coYies  haye  been  reared  will  be  found  to  haye  no 
Bobwhites  on  them  by  November  1.  Other  farms,  not  far  away,  will 
haye  the  number  of  these  birds  greatly  increased. 

Some  years  they  appear  to  desert  the  uplands  and  seek  the  river 
valleys.  The  fall  of  1890  hunters  spoke  of  the  scarcity  of  Bobwhites 
when  the  season  opened.  The  uplands,  which  are  first  hunted,  were 
found  to  contain  almost  no  birds,  although  a  few  weeks  before  they 
were  abundant  there.  They  were,  however,  abundant  in  the  river 
valleys,  where,  among  the  bottom  corn-fields,  they  were  not  hunted 
till  later.    Most  of  them  apparently  attempted  to  migrate  southward. 

The  Ohio  River  bottoms  contained  immense  numbers  of  Bobwhites, 
and  many  crossed  the  river  into  Kentucky,  others  were  killed  in 
attempting  to  cross.  I  have  been  told  that  when  they  reached  Ken- 
tucky they  were  exhausted  and  many  of  them  were  killed  without  the 
use  of  a  gun,  or  were  trapped  without  much  eflfort. 

By  spring  the  flocks  have  generally  been  scattered.  However,  in 
protected  localities,  they  frequently  remain  together  quite  late,  much 
later  than  some  begin  mating.  A  flock  of  fourteen  was  observed  dust- 
ing themselves  in  the  sand,  April  27,  1897. 

The  spring  call  of  this  bird  is  what  has  given  it  the  present  name. 
"Bob-white, Oh!  Bob-white*' sounds  from  many  a  stake  of  the  old  worm 
fence,  in  May  and  June.  No  more  cheery  sound  is  heard  throughout 
rural  America  than  this  call  at  mating  time.  It  has  been  fittingly  set 
in  a  beautiful  poem  by  the  master  hand  of  my  friend,  Lee  0.  Harris, 
one  of  the  best  poets  of  our  State.  April  is  the  beginning  of  mating 
time,  and  sometimes  nesting  begins  by  May  1.  Two  and  sometimes 
three  broods  are  reared  in  a  year.  The  nest,  of  grasses,  is  built  upon 
the  ground.  It  is  often  placed  in  a  fence-row;  an  old  rail  fence  comer 
is  a  favorite  spot,  beside  a  stump,  in  a  little  protected  place  in  a  pas- 
ture or  in  a  tliinly  vined  berry  patch.    I  have  found  them  on  the  bank 
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ol'u  litUc  depivsfcjjoii  Ihrun;;!)  a  pasinns  where  iiiau)  cattle  contiuuall.v 
passed,  witli  iio  proteetiuu,  ami  only  their  faith  in  the  cattle  keeping 
the  patii  a  yard  away,  could  have  impelled  the  birds  to  build  there. 
The  usual  number  oi'  eggs  is  from  l!;^  to  25.  The  average  being  15  to 
18.  Sometimes  one  hears  of  nests  having  as  many  as  thirty  or  forty. 
Undoubtedly  such  a  number  is  the  result  of  two  or  more  laying  in  the 
same  nest.  This  they  occasionally  do,  and  also  sometimes  they  and 
chickens  lay  in  the  same  nest.  There  have,  undoubtedly,  been  great 
changes  in  the  habits  of  these  birds.  The  female  does  the  sitting 
and  cares  for  the  family.  Occasionally,  when  she  has  been  killed,  the 
male  has  been  known  to  assume  the  task  of  sitting  and  fulfilling  the 
duties  of  the  mate. 

Mr.  John  Wright,  of  Bartholomew  County,  told  me  of  a  nest  in  a 
fence-row,  near  which  he  often  passed.  He  noted  the  eggs  day  after 
day,  as  they  increased  in  number,  and  frequently  saw  the  female.  One 
day  he  was  surprised  to  see  the  male  sitting  upon  the  nest.  Examina- 
tion showed  some  feathers  of  the  female  near  by,  marking  the  site  of  a 
tragedy  in  which  she  had  been  the  victim.  The  male  had  taken  up  her 
duties.  He  watched  him,  and  he  stuck  to  his  job.  The  young  were 
hatched  and  faithfully  they  were  cared  for  by  the  parent.  He  led 
them  to  the  neighborhood  of  the  corn  field  and  near  there  he  and  they 
spent  the  winter.  My  father  also  tells  of  a  similar  instance.  I  have 
found  the  nest  with  fresh  eggs  as  late  as  July  9  (1887).  Mr.  Robert 
Ridgway  has  found  a  nest  containing  fresh  eggs,  October  16,  and 
there  is  one  instance,  given  from  Missouri,  by  Major  Bendire,  of  a 
Bobwhite  sitting  on  her  eggs  in  January. 

The  Bobwhite  is  the  })ird  of  civilization.  It  and  the  farmer  each 
fares  best  when  they  recognize  they  have  united  interests  and  one  is 
dependent  upon  the  other.  While  the  birds  eat  wheat,  oats,  rye,  barley, 
com,  buckwheat  and  other  crop  seeds,  they  get  the  most  of  it  from 
gleaning  the  fields,  and  at  the  same  time  eat  seeds  of  smart-weed, 
butter-weed,  rag-weed,  partridge-berries,  nanny-berries,  wild  grapes 
and  various  other  wild  fruits  and  weed  seeds.  They  also  eat  blades  of 
grass  and  other  green  foods,  and  in  winter,  acorns  and  beechnuts. 
Through  the  breeding  season,  and,  in  fact,  the  entire  summer,  they  eat 
many  insects — ^beetles,  grubs,  larvae — enemies  of  trees,  crops,  and 
meadows.  Dr.  Howard  E.  Jones  examined  the  crop  of  one  accidentally 
killed  in  a  potato  patch  in  Ohio  and  found  it  contained  seventy-five 
potato-bugs. 

Mr.  E.  J.  Chansler,  of  Bicknell,  Knox  County,  informs  me  he  has 
seen  an  old  bird,  with  her  brood,  devouring  chinch  bugs.  The  mother 
would  jump  up  anH  strike  the  cornstalks,  knocking  down  many  bugs. 
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which  the  young  ate  as  soon  as  they  touched  tlie  ground.  These  are 
some  of  the  innumerahle  ways  in  which  Bobwhite  attempts  to  help  his 
friend,  the  farmer. 

How  soon  will  the  farmer  realize  the  situation?  A  dozen  covies  of 
these  birds  upon  a  farm  will  do  much  to  reduce  the  insect  foes,  and  to 
lessen  their  damage,  and  also  to  destroy  the  seeds  of  innumerable 
noxious  weeds. 

There  have  undoubtedly  been  many  changes  in  the  habits  of  the 
Bobwhite  since  it  came  in  contact  with  our  race.  Formerly  they  were 
very  sensitive  about  having  their  nests  disturbed.  Now  my  friend,  Mr. 
E.  E.  Quick,  assures  me  they  have,  by  reason  of  association,  become 
accustomed  to  man  and  will  permit  one  to  remove  their  eggs  from 
the  nest  and  handle  them.  Prof.  Cooke  is  satisfied  the  habit  of 
'^ying  to  a  dog'*  is  acquired.  He  shows  that  in  the  western  part  of 
Indian  Territory  they  no  more  think  of  stopping  when  they  see  a  dog 
than  they  would  for  a  coyote;  while,  in  the  eastern  part  of  the  Terri- 
tory, where  they  have  become  acquainted  with  dogs,  they  lie  quite  well 
for  them  (Bird  Mig.  Miss.  Valley,  p.  102).  Whether  or  not  they  have 
the  power  to  withhold  their  scent  was  a  long-disputed  question.  From 
the  experience  of  some  close  observers  it  would  seem  that  they  cer- 
tainlv  think  thev  have  this  power. 

Proper  regulations  should  he  made  by  legislation  for  their  protec- 
tion, and  thorough  education  be  given  the  people  as  to  the  value  of 
these  birds.  Mr.  Thos.  McTlwraith  informs  us  that  some  time  ago  the 
government  of  Ontario  passed  an  net  prohibiting,  under  any  circum- 
stances, for  a  period  of  three  years,  the  killing  of  quail.  Tliis  law,  co- 
incident with  mild  winters,  had  the  effect  of  increasing  their  numbers. 
Afterwards  they  again  l>ecame  less  numerous.  Doubtless  there  should 
])e  a  law  in  our  States  protecling  them  for  several  years,  and,  aft^M-  they 
have  been  given  a  chance  to  increase,  they  should  be  guarded  through 
a  close  season,  as  at  present.  1'hey  are  ioo  valuables  to  p<Tmit  them  U) 
become  exterminated.  T  desire  to  eall  particular  att^»nti(m  to  the 
Hawks  and  Owls,  which  are  treated  later,  in  order  that,  the  rmdi^r  may 
become  acquainted  with  the  kinds — for  there  are  <mly  cert4vin  kinds  — 
that  may  be  said  to  be  destructive  to  our  n^ame  birds,  l^he  really 
harmful  are:  Cooper's  Hawk,  Shurp-shinned  Hawk,  Ooshawk,  and  the 
Duck  Hawk. 
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SiBKAMiLV  TFn'RAONIN.K.    Ghoi^k. 

•il.    Gknub  ItUN'ABA  t^TKPHiia. 

^121.    (:j00).    Bonaaa  umbellua  (Linn.) 

BuiliBd  Qrouse. 


Adull  Male. — Variegated  reddish  or  grayish -brown;  tiie  back,  with 
miiin.Tous  oblong,  pale,  black-edged  spote;  neck-tufte,  glosBy-bUck; 
below,  whitish,  barred  with  brown;  tail,  varying  from  gray  to  rufous, 
with  a  broad  subterminal  black  zone,  and  tipped  with  gray.  Fe- 
rn'f/e.^Siniilar,  but  neck-tufts  very  small. 

Longth,  15.50-i:).O0;  wing,  7.00-7.50;  tail,  5.50-7.00. 

IIanoe. — Eaetcni  United  States  west  to  flreiit  Plains,  from  South 
('iirolina  Jind  Arkansas  to  Minnesota,  Vermont  and  Ontario. 

Nfnt,  a  hollow  in  ground,  lined  with  leaves  or  graes.  Eggs,  8-14; 
niilky-whito  to  pinkish-buff,  often  with  round  epol«  of  pale  reddish- 
brown  or  drab;  1.58  by  1.18. 

Kesidont.  ttreeds.  The  Huffed  (irou»e  is  found  in  varying  abun- 
ibiiipc  throughout  the  State.  It  is  a  bird  of  the  forest.  Wliere  there 
is  the  iriost  forest,  other  things  Iveing  equal,  arc  to  be  found  the  mo«t 
{jruueo.  Some  places,  where  the  woods  are  permitted  to  remain,  they 
are  common.  The  roiigher,  less  fertile,  and  the  wet,  poorly-drained 
portions  of  the  State  are  where  the  most  timber  is  to  be  found,  and 
there  they  are  the  moat  numerous.  In  the  lower  Whitewater  Valley 
they  are  still  to  be  found  in  some  numbers. 

The  rougher  hills  covered  with  dense  woods  and  underbrush  are 
the  places  where  they  live.  Mr.  L.  H.  Raymond  thinks  they  are 
nowhere  to  be  met  with  in  such  numbers  as  in  northern  Indiana, 
northern  Ohio,  Michigan  and  Wisconsin.  While  they  prefer  the  dense 
covert,  they  are  occaaionally  found  in  buckwheat  stubble,  in  the 
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open,  in  the  fall.  They  are  then  even  known  to  enter  towns.  I 
have  a  specimen  that  was  shot  from  an  apple  tree  in  the  yard  of  a 
neighbor  in  Brookville.  Throughout  the  level  and  more  thickly  set- 
tled portions  of  the  State  they  are  becoming  scarce. 

Mr.  Parker  says  they  are  rare  in  Cook  County,  Dl.,  but  that  a  few 
are  to  be  found  in  Lake  County,  Ind.  Mrs.  Jane  L.  Hine  says  they 
are  common  in  Dekalb  County.  It  has  been  reported  in  recent  years 
from  the  following  additional  counties:  Monroe,  frequent  (Martin); 
Carroll,  rare  (Evermann);  Brown,  common  resident  (Kindle);  Deca- 
tur (Guthrie);  Howard,  rare  (Woody);  Starke  (Deane);  Allen  (Stock- 
bridge);  Putnam  (Clearwaters);  Tippecanoe  (Dr.  E.  Test);  Steuben 
(Mrs.  L.  M.  Sniff);  Laporte  (Barber);  Elkhart  (Juday);  Knox,  rare 
(Chansler);  Boone,  rare  (Beasley);  Parke,  rare  (Clickener);  Benton, 
specimen  in  the  State  Museum;  Kosciosko  (Haymond);  Porter  (Par- 
ker); Wabash,  becoming  rare  (Flrey  and  Wallace).  In  the  White- 
water Valley  this  bird  is  known  as  ^Theasant.*'  In  some  other  locali- 
ties it  is  called  "Partridge."  These  names  but  serve  to  confuse  one, 
SB  it  is  neither;  it  is  a  Giouse.  The  term  "Partridge^*  is  also  quite 
widely  applied  to  the  Bobwhite. 

One  of  the  characteristic  sounds  from  the  woods,  where  the  Ruffed 
Grouse  dwells,  particularly  in  early  spring,  is  the  drumming  of  the 
male.  I  have  notes  of  its  drumming  in  this  State  as  early  as  March 
25,  and  through  Aj)ril  and  May  it  is  most  commonly  heard,  and  one 
record  is  June  3, 1888  (Deane).  It  is  said,  some  places,  to  begin  drum- 
ming in  February  and  to  have  been  known  to  drum  almost  every 
month  in  the  year.  The  sound  is  most  often  heard  during  the  breed- 
ing season.  I  take  the  liberty  of  giving  what  Major  Bendire  tells  us 
is  the  deperi})tion  of  the  method  of  drumming,  by  Mr.  Manly  Hardy, 
of  Brewer,  Maine,  a  reliable  and  careful  observer.  He  says:  "Tlu; 
cock  Grouse  usually  selects  a  mossy  log,  near  some  open  hedge,  clear- 
ing or  wood-road,  and,  partly  screened  by  bushes,  where  he  can  see 
and  not  be  seen.  When  about  to  drum,  he  erects  his  neck  feathers, 
spreads  his  tail,  and,  with  drooping  wings,  steps  with  a  jerking  motion 
along  the  log  some  distance  each  way  from  his  drumming  place,  walk- 
ing back  and  forth  several  times,  and  looking  sharply  in  every  direc- 
tion; then,  standing  crosswise,  he  stretches  himself  to  his  fullest 
heiglrt,  and  delivers  the  blows  with  his  wings  fully  upon  his  sides,  his 
wings  being  several  inches  clear  from  the  log.  After  drumming,  he 
settles  quietly  down  into  a  sitting  posture  and  remains,  silently  listen- 
ing for  five  or  ten  minutes,  when,  if  no  cause  of  alarm  is  discovered, 
he  repeats  the  process. 

48— Geol 
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''The  (Iruinining  place  is  resorted  to  l>y  the  mak»  from  year  to  year. 
It  may  be  a  h)^,  a  rock,  an  old  stump,  or,  when  siicli  are  not  availal)le, 
a  small  liiMoek  may  be  made  to  answer  tlie  purpose  equally  as  well." 
(Bendire,  L.  II.  N.  A.  Birds,  I,  p.  61). 

The  nest  is  generally  a  slight  hoHow  at  tlie  iout  of  a  tree  or  stump, 
or  under  the  edge  of  an  (dd  h)g,  in  a  fallen  tree-top  or  brush  pile. 
In  this  is  put  a  few  straws,  a  little  grass  or  a  few  leaves.  They  gen- 
erally lay  from  nine  to  twelve  eggs.  There  are  records  where  as  many 
as  sixteen  to  twenty-three  eggs  have  heen  found  in  one  nest.  The 
nests  which  have  come  under  my  ohservation  have  contained  eggs  in 
May.  I'hat  is  the  month  when  most  of  them  lay.  Full  sets  of  ogg^ 
have  been  found  as  far  nortli  as  Central  Xew  York,  as  early  as  April  1 
(Bendire).  Unfavorable  weather  at  ])reeding  time  is  disastrous  to  the 
Ruffed  Grouse.  Unlike  the  Bobwhite,  they  usually  lay  hut  one  sitting 
a  season,  and,  should  thc*S(^  he  destroyed,  or  the  delicate  young  in  their 
early  days  hecome  chilled  by  cold  winds  accompanying  a  season  of 
rain,  if  they  lay  again,  as  they  are  s<iid  sometimes  to  do,  the  set  is  a 
small  one,  but  usually  the  vear's  increase  is  lost.  Mrs.  iline  informs 
me  she  once  found  a  sittin;^  Kulfcd  0 rouse  late  in  July.  Mr.  Hay- 
mond  mentioned  the  vear  18SI.)  as  the  most  disastrous  vear  to  these 
birds  within  his  recollection.  The  previous  year,  18SS,  there  was  a 
favorable  breeding  season,  and  they  were  found  in  y:reat  abundance. 
They  are  fully  grown,  or  nearly  so,  by  ()ctol)cr  1.  After  this  date  they 
I'arely  take  to  the  trees,  though,  when  did  and  youuir  are  together 
through  the  .summer,  they  are  commonly  to  l)c  found  in  them  (L.  H. 
Ilaymond). 

l^he  food  (d'  the  Rutfed  Onuisc*  is  (piite  variiMl.  (Jrasshopj>ers  and 
crickets  are  favorite  articles  of  food.  Besides  these,  eaterpill;ir>,  ants, 
beetles,  etc.,  are  eaten.  1'hey  live  iargrly  ujion  ins<'ets  and  fruits,  in- 
elmling  all  th(;  berries,  durini^  the  summer. 

In  the  fall  they  have  been  noted  to  (»at,  abu»idantly,  leaves  and 
blossoms  of  red  clover,  acorns,  chestnuts,  bcM'ehnuts,  various  -^eeds  and 
])artridge  berries.  In  winter  they  eat  seeds,  grains,  bud<  of  laurel, 
apple,  fern,  winter^reen  (GnuJlheria),  |>art  ridge  berries  ( MilcheUa). 
sumac  berries,  dogwood  (Cornvs),  viburnum  berries,  and  wilxl  grapes. 
The  crop  of  a  Rutfed  Grouse,  taken  at  Brookville,  May  10,  1879, 
contained  the  following:  1'hree  large  beetles  { PhyJJophafja  hir- 
snl(f)^  entire,  but  slightly  (^rushed:  nunu'rous  green  seed-pods  of  the 
blood  root  {Sniignitiaria  ranaderhsis) :  and  a  larg(»  mass  of  leaves  of 
white  clover  (Trifolivm  rrpnifi},  and  Lrround  ivy  (Nf/w/a  ijhclioma). 
The  '^izzard  contained  numerous  see<l  stones  of  the  Black  Gum  tree 
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(A'//.s></  nmUifloro ).  juhI  n'riuiins  of  .sovhi-hI  oJ  tlir  heHles  hi'lnic  lut:*!! 
lioucd  (Jour.  (^iii.  Sue.  N.  II.,  July,  1880,  pp.  1*36,  127). 

An  excellent  article  upon  this  species,  from  the  standpoint  of  a 
sportsman,  by  **Mono(|uet"  (Mr.  L.  H.  Haymond,  of  Warsaw),  wai^ 
published  in  the  American  Field,  and  is  referred  to  in  the  bibliog- 
raphy. 

64.    (Jknis  TYMPANUCHUS  Gloukr. 

*122.    (305).    Tympanuchus  americanus  (Keioh.). 

Prairie  Hen. 

Synonyms,  Puamue  Chicken,  Pinnated  Groi  se. 

Adult  Male. — Sides  of  neck  with  an  erectile  tuft  of  -ten  or  more 
rather  stiff,  elongated  feathers  with  round  ends,  the  longest  of  which 
are  2.50  or  more  in  length;  tail  feathers,  without  bars  or  other  mark- 
ings, except  the  narrow  whitisli  tip.  Adult  Female. — Smaller,  with 
lesser  neck  tufts. 

Length,  about  18.00-iy.OO;  wing,  8.60-9.40  (9.04);  tail,  4.00-4.30 
(4.16). 

Range. — Prairies  of  Mississippi  A'alley;  south  to  Louisiana  and 
Texas;  west  to  northern  Indian  Territory,  middle  Kansas,  Nebraska, 
and  eastern  North  and  South  Dakota;  east  to  Kentucky,  Indiana, 
northwestern  Ohio,  southeastern  Michigan,  and  southwestern  Ontario, 
Canada;  north  to  southern  Manitoba. 

Nesty  on  ground.  Eggs,  11-14;  pale  cream,  olive  buff  or  light  brown, 
often  finely  spotted  with  reddish-brown;  1.66  by  1.24.  Usually  one 
])rood. 

Resident;  formerly  very  abundant  over  the  original  prairie  district, 
and  now  approximately  confined  to  that  district.  In  most  places  be- 
coming scarce,  in  some  very  rare. 

Generally  known  by  one  of  the  following  names:  "Prairie  Chicken," 
'^Chicken,'*  or  "Pinnated  Grouse." 

Within  recent  years  tbey  have  been  reported  from"'the  following 
counties:  Common  in  Newton,  1894  (Pfrimmer);  in  Stiirke,  1892, 
1894  (Dunn);  rare  in  Carroll,  1889  (Evennann),  1894  (Ster- 
ling); Steuben,  1894  (Cass):  Boone,  1895  (Beasley);  Knox,  1888 
(Balmer);  Clinton,  1887  (llalleck);  Wabash,  1895  (Tlrey  and  Wal- 
lace). Its  occurrence  has  also  })een  noted  in  the  following  counties: 
Lake,  1896  (Parker);  Laporte,  1892  (J^arker),  1894  (Barber):  Benton 
(specimen  in  State  Museujn);  Allen  (Stockbridge);  Dekalb,  Steuben 
and  Noble  (McBridc). 


756  Report  op  State  Geologist. 

it  is  kuowu  that  this  species  extends  its  raiige^  sometimes^  but  1 
have  nothing  at  hand  to  show  that  it  did  in  this  State.  In  counties 
like  Carroll  and  Wabash  it  has  confined  itself  to  the  prairie  district. 
'  Prof.  W.  W.  Cooke  has  shown  that  west  of  the  Mississippi  River  it 
has^  to  a  certain  extent^  developed  the  habit  of  migration^  which  is 
more  apparent  some  years  than  others. 

They  begin  mating  some  years  early  in  March.  The  following  ac- 
count of  the  love-making  of  these  birds,  by  Judge  J.  D.  Caton,  a 
careful  and  well-known  naturalist,  is  given:  "The  spring  of  the  year 
is  the  season  of  courtship  with  them,  and  it  does  not  last  all  the  year 
round,  as  it  does  with  humans,  and  they  do  it  in  rather  a  loud  way, 
too;  and,  instead  of  taking  the  evening,  as  many  people  are  inclined 
to  do,  they  choose  the  early  morning.  Early  in  the  morning  you  may 
see  them  assemble  in  parties,  from  a  dozen  to  fifty  together,  on  some 
high,  dry  knolls,  where  the  grass  is  short. 

"The  cock  birds  have  a  loose  patch  of  naked,  yellow  skin  on  each  side 
of  the  neck,  just  below  the  head,  and  above  these,  on  either  side,  just 
where  the  head  joins  the  neck,  are  a  few  long  black  feathers,  which 
ordinarily  lay  backward  on  the  neck,  but  which,  when  excited,  they 
can  pitch  straight  forward.  Those  naked,  yellow  patches  on  either  side 
of  the.  neck  cover  sacs,  which  they  blow  up  like  a  bladder  when- 
ever they  choose.  These  are  their  ornaments,  which  they  display  to 
the  best  advantage  before  the  gentler  sex  at  these  love-feasts.  This 
they  do  by  blowing  up  these  air  sacs  till  they  look  like  two  ripe  oranges 
on  each  side  of  the  neck,  projecting  their  long  black  ears  right  for- 
ward, ruffling  up  all  the  feathers  of  the  body  till  they  stand  out 
straight,  and  dropping  their  vrings  to  the  ground  like  a  Turkey  cock. 
Now  they  look  just  lovely,  as  the  cosy,  timid  maidens  seem  to  say  as 
they  cast  side  glances  at  them  full  of  admiration  and  love. 

"Then  it  is  that  the  proud  cock,  in  order  to  complete  his  triumph, 
will  rush  forward  at  his  best  speed  for  two  or  three  rods  through  the 
midst  of  these  love-sick  damsels,  pouring  out  as  he  goes  a  booming 
noise,  almost  a  hoarse  roar,  only  more  subdued,  which  may  be  heard 
for,  at  least,  two  miles  in  the  still  morning  air. 

"This  heavy  booming  sound  is  by  no  means  harsh  or  unpleasant; 
on  the  contrary,  it  is  soft  and  harmonious.  When  standing  in  the 
open  prairie  at  early  dawn,  listening  to  hundreds  of  different  voices, 
pitched  on  different  keys,  coming  from  every  direction,  and  from  vari- 
ous distances,  the  listener  is  rather  soothed  than  excited.  If  this  sound 
is  heavier  than  the  deep  keynotes  of  a  large  organ,  it  is  much  softer, 
though  vastly  more  powerful  and  may  be  heard  at  a  much  greater  dis- 
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tance.  One  who  has  heard  such  a  concert  can  neyer  after  mistake  or 
forget  it. 

^TEyery  few  minutes  this  display  is  repeated.  I  have  seen  not  only 
one^  but  more  than  twenty  cocks  going  through  this  funny  operation 
at  once,  but  then  they  seem  careful  not  to  run  against  each  other,  for 
they  have  not  yet  got  to  the  fighting  point.  After  a  little  while  the 
lady  birds  begin  to  show  an  interest  in  the  proceedings  by  moving 
about  quickly  a  few  yards  at  a  time,  and  then  standing  still  a  short 
time.  When  the  actions  are  continued  by  a  large  number  of  birds 
at  a  time  it  presents  a  funny  sight,  and  you  can  easily  think  they  are 
moving  to  the  measure  of  music. 

'^The  party  breaks  up  when  the  sun  is  half  an  hour  high,  to  be  re- 
peated the  next  morning  and  every  morning  for  a  week  or  two  before 
all  make  satisfactory  matches.  It  is  toward  the  latter  part  of  the 
love  season  that  the  fighting  takes  place  among  the  cocks,  probably 
by  two  who  have  fallen  in  love  with  the  same  sweetheart,  whose  mod- 
esty prevents  her  from  selecting  between  them.'' 

Their  nests  are  placed  on  the  ground,  in  prairies,  meadows,  the 
edges  or  dryer  parts  of  marshes  and  such  other  places  as  Bobwhites 
would  be  likely  to  select,  and  are  lined  with  grass. 

The  number  of  eggs  is  usually  from  8  to  13.  In  fact,  there  are  two 
extremes  of  all  the  records  I  have  from  this  State;  generally  they  are 
from  9  to  11.  Instances  are  recorded,  from  Nebraska,  where  the  num- 
ber was  twenty-one  (Kline,  Ornithologist  and  Oologist,  August,  1882, 
p.  160).  Their  eggs  are  frequently  destroyed  by  high  water,  fire,  the 
plow  and  mower,  in  addition  to  the  many  natural  enemies  of  this  bird. 
The  year  1892,  which,  by  reason  of  the  high  water  in  northern  Indiana 
through  May  and  June,  was  destructive  to  Bbbwhite  nests,  was  equally 
80  to  those  of  the  Prairie  Hen.  Mr.  Deane  informed  me,  June  5,  of 
seven  nests  found  at  English  Lake,  under  water.  The  year  before,  he 
wrote  me  of  two  nests  having  been  found  where  the  meadows  had  been 
turned  over.  Under  date  May  4,  1890,  Mr.  Deane  wrote  me  that  that 
day  Mr.  R.  A.  Stafford,  who  had  a  dog  with  him,  at  Kouts,  Ind.,  ob- 
served the  dog  flush  a  Prairie  Chicken,  which  at  that  moment  or  just 
before  had  laid  an  egg  upon  the  bare  ground. 

Nests  are  generally  found  with  fresh  eggs  from  late  in  April  to  early 
June.  Mr.  H.  K.  Coale  found  a  nest  at  Tolleston,  July  4,  1880,  with 
13  eggs.  Major  Bendire  notes  an  instance  where  fresh  eggs  were 
found  in  August,  indicating  that  occasionally  a  second  brood  is 
brought  forth.  The  female  sits  and  cares  for  the  young.  The  exact 
period  of  incubation  is  unknown,  but  it  is  between  three  and  four 
weeks.    The  young  and  adults  at  this  season  feed  almost  exclusively 
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grae.s,   and    weiMl    schmI   nn^   cjilfii.       In    the   Jail,    when    hiickwhe^^^^s^^ 
is    ripening    in    Soptenihor,    their    J*av(»rile    leading    ground    is  q 

buckwheat  patch.  'J'hc  flocks  collected  at  this  season  remain  togeth^^a^^r, 
except  as  they  arc  killed,  until  mating  time  next  spring.  Flocks  c(^^^  oi- 
tain  from  ten  to  fort}'  birds. 


XXIII.     Family  PHASIANID.E.     Pheasants,  Etc. 

n\  Head  and  neck  naked;  forehead  with  eonspii'iious  appendage. 

Mklkauris.  <)•'> 

SuBi  AMiLY  MELEACJIUN.K     Titukkys. 
»ir».    (iKM8  MKLEAGKIS  Lijrs.Kirs. 

""123.    (-^10).    Meleagris  gallopavo  Linn. 

Wild  Turkey. 

Breast  of  male,  with  a  tuft  of  long,  coarse,  hair-like  black  bristL  ^t=^*-' 
tail,  bi-ight  uml)(?r,  or  <hill  ferrugiiiou??-l>rown,  narrowly  barred  w  .M-  ^" 
black,  and  crossed  near  the  end  with  a  hroad  subtenninal  band  ^^ 

black;  spurs,  moderately  developed.  Female  much  smaller  and  dull  ^"^^^' 
colored  than  the  male;  tip  of  tail  and  all  of  the  upper  tail  cover:  "■^> 
dark  chestnut;  prevailing  hue  of  metallic  rellections,  coppery. 

Length,  IS.OO-oO.OO;  extent,  GO.OO;  wing,  21.00;  tail,  18.50:  weig  "^^  "**^ 
1<)  to  10  lbs.  Female  measurements,  smaller  in  propoiiion;  weig  -^  '^^* 
about  12  lbs.  (Ridgway). 

Range. — Kastern  Ignited  States,  north  to  southern  Canada,  f- 
merly  to  Maine;  south  to  Florida  and  middle  Texas;  west  to  the  ec 
of  the  (ireat  Plains.     (Bendire.) 

Nenit,  on  ground,  lined  with  dead  leaves  and  grass.  Eggsy  10-"^3B>  "^^ 
creamy-white  to  creamy-butf,  sj)otted  and  dotted  witli  different  sha^^^^^ 
of  brown;  2.55  by  1.79. 

Resident.    Breeds.     Formerly  oceurred  in  numbers  throughout  -Ar--^"**^ 
State;  now,  in  most  })laccs,  extinct.     My  father  tells  me  of  turt^^^ 
bunts  in  Franklin  and  Jefferson  counties;    of    having    killed  th_  ^^''^ 
within  the  present  limits  of  the  present  town  of  Brookville,  and        *^^ 
trapping  them  in  rail  or  h)g  pens,  some  sixty  or  seventy  yeairs  tfc-A?^*^- 
T\n\  turkey  ])ens  had  holes  duir  in  the  ground  under  one  side  la  '^^^' 
enough  to  admit  the*  turkeys.    A  trail  oT  corn  leil  down  into  theh<">^''* 
and  in.^ide  the  |)en  was  plenty  of  corn.    The  birds  followetl  the  line*?   "' 
shelled  eoni.  and  suddenly  found  iheniselves  inside  the  pen.    Tli*'?' 
nevermore  thou«:lit  of  looking  dowji  for  the  way  by  which  they  kiiw*'* 
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1  were  captives  mi  til  released.  For  many  years  I  thought  the  la»st 
Id  Turkeys  were  killed  in  Franklin  County  about  1878  or  '80. 
re  recently  I  have  been  informed  by  residents  of  Salt  Creek  Town- 
p  that  some  were  killed  in  that  township  in  1885  or  1886. 
Prof.  Evennann  says  tliey  were  common  in  Carroll  County  up  to 
rO.  Dr.  Brayton,  in  1879,  said  they  were  occasionally  seen  in 
rion  County.  They  were  seen  in  Crawford  County  last  year  n89f>- 
)7)  (W.  S.  Blatchlcy). 

rhey  were  last  noted  in  the  following  counties,  about  the  time  men- 
ned:  Lake,  about  1880  (Meyer);  Newton,  1884  (Pfrimmer);  Wa- 
ll, 1880  (T'lrey  and  Wallace).  In  1886  it  was  reported  as  occasion- 
j  seen  in  Laporte  County  (Byrkit).  In  my  paper  on  Indiana  Birds, 
1890,  I  gave  it  as  proba])ly  found  in  the  following  counties,  from 
ich  I  have  no  later  record  of  its  occurrence:  Grant,  Monroe,  Dekalb, 
I  Jefferson.  In  Monroe,  in  1887,  Prof.  Blatchley  said  it  was  oc- 
ionally  taken,  and  Mr.  11.  F.  Blair  reported  the  capture  of  one 
m  a  flock  of  seven  near  Deputy,  JeiTerson  County.  A  few  years 
viously  they  were  occasionally  taken  in  Ripley  County.  The  Wild 
rkey,  however,  is  still  found  in  Knox  County,  where  a  white  one 
5  seen  a  few  years  ago  (Chansler).  Mr.  Robert  Ridg^^ay  gave  it  as 
amon  there  in  1882  (Bull.  Nuttall  (Vn.  Club,  1882,  p.  21).  It  is 
:>  still  a  survivor  in  limited  numbers  in  Gibson  County  (John  Mar- 
),  and  in  Pike  and  Posey  counties  (J.  P.  Key).  It  will  only  be  a  few 
irs  until  our  largest  game  l)ird  will  b(^  extinct  within  this  State. 
ey  .usually  go  in  flocks  of  from  three  to  twenty,  although  1  have 
ird  recently  of  one  flock,  in  this  State,  of  about  sixty.  They  are 
lygamous,  one  male  accompanying  several  females.  Their  habits?, 
:ie  of  mating,  method  of  nesting,  caro  of  young,  in  fact,  all  their  pe- 
liarities,  resemble  verv  much  tliosc  of  tlie  domestic-  turkev,  who 
'als  away  and  liid(!S  Iht  uesl.  in  tlic  thicket;  though  the  lighter- 
lored  domestic  turkey  is  not  m  desc(»nd;mt  of  this  species,  but  of  the 
3Xican  form.  The  number  of  i^^^yi?'  varies  from  ten  to  fourteen, 
•ven  or  twelve  beiuir  the  nnnibor  eoiumnnlv  found. 
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upon  iiisi'its,  ^jjissliopjMMs  loriiiiii;::  •>  |>r«>iniiu'ii(  |»;irl.  ( 'muiL^. 
grass,  and  weiMl  seed  aiv  i^atrii.  In  IIk*  lalJ,  \v\wu  buckwheat 
is  ripening  in  Sopti^mher,  their  t'avorilu  reading  ground  is  a 
buckwheat  patch.  The  liocks  collected  at  this  season  remain  together, 
except  SL&  they  are  killed,  until  mating  time  next  sj)ring.  Flocks  con- 
tain from  ten  to  forty  birds. 


XXIIL     Family  PHASIANlDiE.     Pheasants,  Etc. 

a'.  Head  and  neck  naked;  forehead  with  conHpinioiis  appendage. 

MKLKAdins.     (V) 

Si'BFAMiLY  MELEAGIUNJ:.     Turkkys. 
fifS.    (iKNUS  MKLEAGHIS  Lijr.wKrs. 

*123.    (-^10).    Meleagris  gallopavo  Linn 

Wild  Turkey. 

Breast  of  male,  with  a  tuft  of  long,  coarse,  hair-like  black  bristles; 
tail,  bright  umber,  or  dull  ferruginous-brown,  narrowly  barred  with 
black,  and  crossed  near  the  end  with  a  broad  subtenninal  band  of 
black;  spurs,  moderately  develQ})ed.  Female  much  smaller  and  duller- 
colored,  than  the  male;  tip  of  tail  and  all  of  the  upper  tail  coverts, 
dark  chestnut;  prevailing  hue  of  metallic  reilections,  co})pery. 

Length,  48.00-50.00;  extent,  60.00;  wing,  21.00;  tail,  18.50;  weight, 
16  to  40  lbs.  Female  measurements,  smaller  in  proportion;  weight, 
about  12  lbs.  (Ridgway). 

Range. — Eastern  United  States,  north  to  soutlieni  Canada,  for- 
merly to  Maine;  south  to  Florida  and  middle  Texas;  west  to  the  edge 
of  the  Great  Plains.    (Bendire.) 

Nesty  on  ground,  lined  with  dead  leaves  and  grass.  I'^ggs,  10-14; 
creamy- white  to  creamy-huff,  spotted  and  dr)tted  with  different  shades 
of  brown;  2.55  by  1.79. 

Resident.  Breeds.  Formerly  occurred  in  numbers  throughout  the 
State;  now,  in  most  places,  extinct.  My  father  tells  me  of  turkey 
hunts  in  Franklin  and  Jefferson  counties;  of  having  killed  them 
within  the  present  limits  of  the  present  town  of  Brookville,  and  of 
trapping  them  in  rail  or  log  pens,  some  sixty  or  seventy  years  ago. 
The  turkey  pens  had  holes  dug  in  I  in;  ground  under  one  sid(»  large 
enough  t^  admit  the  turkeys.  A  trail  of  corn  h'd  down  int<>  tlic  hole, 
and  inside  the  pen  was  plenty  of  corn.  I'hc  birds  followed  the  line  of 
.«;helled  corn,  and  suddenly  found  themselves  insi^le  tiie  ])cn.  Thev 
nevermore  thought  of  looking  down  U)V  the  way  by  which  they  canu?, 
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and  were  captives  initil  released.  For  many  years  I  thought  the  la.st 
Wild  I'lirkeys  were  killed  in  Franklin  County  about  1878  or  '80. 
More  recently  I  have  been  informed  by  residents  of  Salt  Creek  Town- 
ship that  some  were  killed  in  that  township  in  1885  or  1886. 

Prof.  Evermann  says  they  were  common  in  Carroll  County  up  to 
1870.  Dr.  Brayton,  in  1879,  said  they  were  occasionally  seen  in 
Marion  County.  They  were  seen  in  Crawford  County  last  year  C189f?- 
1897)  (W.  S.  Blatchley). 

They  were  last  noted  in  the  following  counties,  about  the  time  men- 
tioned: Lake,  about  1880  (Meyer);  Newton,  1884  (Pfrimmer);  Wa- 
bash, 1880  (T'lrey  and  Wallace).  In  1886  it  was  reported  as  occasion- 
ally seen  in  Laporte  County  (Byrkit).  In  my  paper  on  Indiana  Birds, 
in  1890,  I  <rave  it  as  probably  found  in  the  following  counties,  from 
which  I  have  no  later  record  of  it«  occurrence:  Grant,  Monroe,  Dekalb, 
and  Jefferson.  In  Monroe,  in  1887,  Prof.  Blatchley  said  it  was  oc- 
casionally taken,  and  Mr.  H.  F.  Blair  reported  the  capture  of  one 
from  a  flock  of  seven  near  De])uty,  Jefferson  County.  A  few  years 
previously  they  wore  occasionally  taken  in  Ripley  County.  The  Wild 
Turkey,  liowovor,  is  still  iVmnd  in  Knox  County,  where  a  white  one 
was  seen  a  few  years  a 2:0  (Chansler).  Mr.  Robert  Ridgway  gave  it  as 
common  there  in  1882  (Bull.  Nuttall  (>«i.  Club,  1882,  p.  21).  It  is 
also  still  a  survivor  in  limited  numbers  in  Gibson  County  (John  Mar- 
tin), and  in  I^iko  and  Posey  counties  (J.  P.  Key).  It  will  only  be  a  few 
years  until  our  largest  game  bird  will  be  extinct  within  this  State. 
They  usually  go  in  flocks  of  from  three  to  twenty,  although  I  have 
heard  recently  of  one  flock,  in  this  Stat^,  of  about  sixty.  They  are 
polygamous,  one  mal(»  accompanying  several  females.  Their  habits, 
time  of  mating,  nietlu>d  of  nesting,  care  of  young,  in  fact,  all  their  pe- 
ruliavities,  resemble  very  much  those  of  the  domestic  turkey,  who 
st<'jils  away  and  hides  her  nest,  in  the  thicket;  though  the  lighter- 
colored  domestic  turkey  is  not  a  des(*endant  of  this  species,  but  of  the 
M(»xicaTi  form.  The  number  of  eggs  varies  from  ten  to  fourteen, 
eleven  or  twelve  beiuir  tlie  nunihor  connnonly  found. 
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I.    Om.KR  COLl'MB^..     Puikons. 

XXIV.     Family  COLUMBID^.     Piobows. 

i'.  Taniii  »horl«r  Ihan  lateral  tow.     Subfamily  C'lT.iiMBix.f:. 

A'.  Tail  very  long,  wedge  shaped,  with  12  poiated  feathera.        E.<:topI9TBh.    W 
a<.  Tarsus  loDger  than  lateral  loei.     Subfamily  Zenaiiiin^. 

•■'.  Tail  long,  pointed,  of  14  pointed  feathen.  Zkkaiuvba.     87 

«..     IlKRII*  ECTOPIPTES  SWAINNON. 

*124.    (315).    EctopiBtes  migiatorius  (Linn.)- 

PaaMn^r  Pigeon. 
Synonym,  Wn.D  I'lOBOK. 


Ailnll  Male. — Slaly-blue  above,  the  wings  uiid  Kcapulars  more 
brownUli  nnd  spotted  with  black;  tlie  inner  webs  of  the  tail  feathers 
have  each  a  rufous  and  a  black  spot.  The  male  has  the  whole  head 
bluish- plumbeous,  tlie  foreneck  and  jugulum,  rich  cinnamon,  passing 
into  vinact'oiis  on  the  breast,  this  gradually  becoming  paler  posteriorly; 
the  sides  of  the  neck,  richly  glossed  with  metallic  solferino-pnrple 
Female. — Head,  foreneck,  and  jugulum,  brownish-ashy  or  drab,  gradu- 
ally lightening  posteriorly.     (Ridgway.) 

Length,  15.00-17.85;  wing,  8.00-8.BO;  tail,  8.20-8.75. 

Ranor. — Deciduous  forest  regions  of  eastern  North  America;  west, 
casually  to  Washington  and  Nevada;  Cuba. 

Nest,  of  twigs,  in  trees.    Eggs,  1  or  8;  white;  1.47  by  1.08. 
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Migrant;  loriiierl^  very  ulniiidaut^  but  now  rare;  also  rare  resident. 
Have  found  them  frozen  to  death  in  severe  weather  in  the  winter. 
Formerly  bred  throughout  the  State.  Perhaps  still  does,  rarely.  In 
northern  Indiana  I  think  the  greater  number  were  migrants,  though 
many  were  summer  residents.  These  birds  were  gregarious,  and  moved 
about  in  flocks  ranging  in  numbers  from  a  few  individuals  to  vast 
droves  of  incalculable  numbers.  They  generally  appeared  in  southern 
Indiana  as  migrants,  some  years  arriving  in  September.  The  greater 
number  passed  south  when  severe  weather  began  and  returned  in 
force  in  February  and  March.  The  great  bulk  went  north  into 
Michigan  and  other  northern  States  to  breed,  nesting  in  large  colonies. 
But  many  bred  throughout  our  State,  singly;  and  sometimes  colonies 
of  them  nested.  Their  winter  residence  was  determined  by  the  quan- 
tity of  mast,  but  in  general  it  could  be  said  to  be  somewhere  in  the 
area  of  the  beech  woods,  at  least  in  the  Ohio  Valley. 

It  is  difficult  for  a  young  person  to  appreciate  the  accounts  the  older 
inhabitants  give  of  the  former  abundance  of  these  birds. 

I  am  indebted  to  my  father,  now  over  eighty-seven  years  of  age,  and 
a  native  of  th^  State,  for  many  facts  relating  to  these,  and  also  other 
birds.  He  says,  in  1831-2,  the  pigeon  roosts  in  the  vicinity  of  Vernon, 
which  had  become  noted  as  the  most  extensive  in  that  part  of  the 
State,  were  occupied  by  great  numbers  of  pigeons.  They  moved  in 
flocks  so  large  the  sky  could  not  be  seen  in  any  direction  as  far  as  the 
eye  could  reach.  They  also  nested  in  that  locality  in  great  abundance. 
The  "roosf  ^  in  the  vicinity  of  Brookville,  in  the  months  of  January 
and  February,  1854,  while  not  so  large  as  many  others,  was  so  near 
home  that  accounts  of  it  made  an  impression  on  my  mind.  One  even- 
ing, when  it  was  cloudy,  my  father  went  with  a  company  of  friends  to' 
it.  The  birds  were  much  frightened  by  the  shooting  about  their  roost, 
and,  just  after  sun-down,  arose  en  masse  and  soared  out  of  sight  in  the 
dusk  of  the  winter  evening,  while  from  the  direction  of  the  cloud  of 
birds  came  a  noise  as  of  a  violent  windstorm.  As  the  darkness  in- 
creased, the  multitude  descended  and  alighted  upon  the  limbs  of  the 
forest  trees  in  such  numbers  as  to  break  many  off.  After  night,  the 
scene  is  described  as  one  never  to  be  forgotten.  The  squawking  of  the 
pigeons,  the  breaking  of  the  limbs  of  giant  trees  beneath  their  living 
weight,  the  continuous  rumble  arising  from  the  whirr  of  countless 
wings,  the  rapid  firing  of  guns,  produced  an  effect  which  no  words 
can  convey  to  one  who  has  not  experienced  a  night  at  a  ^^pigeon 
roost.^'  In  1869  Dr.  Haymond  said:  "Still  seen  in  large  numbers, 
though  evidently  they  have  been  constantly  diminishing  in  numbers 
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for  the  last  foil}"  years,  and  arc  prohal)!}  iin(  half  so  miimToiis  as  [hay 
formerly  were.'' 

Hon.  H.  D.  Johnson,  a  native  of  Franklin  County,  now  a  resident 
of  Salt  Lake  City,  Utah,  informs  me  that,  when  a  boy,  some  time  be- 
tween 1820  and  1830,  he  remembers  going  with  some  men  to  a 
"pigeon  roost,"  in  Springfield  or  Bath  Township.  He  remembers  its 
site  was  marked  by  an  extensive  windfall.  There,  upon  the  bushes, 
the  pigeons  nested  in  countless  niiml)ers,  and  the  object  of  their  visit 
was  to  catch  squabs.  He  thinks  they  nested  there  for  several  years. 
Mr.  B.  S.  Miner,  of  Leota,  Ind.,  writes  me  of  a  roost  in  Scott  County 
which  existed  from  before  he  can  recollect.  He  remembers  it  first  in 
1840.  The  birds  would  begin  to  fly  to  it  in  large  flocks  about  one  hour 
before  night,  and  would  continue,  with  intervals,  till  dark.  When  at 
roost  they  would  break  down  the  timber.  They  occupied  the  roost  for 
two  or  three  years,  and  then,  after  a  few  years'  absence,  woidd  return. 
This  continued  until  about  1855,  since  wliich  date  they  liave  roosted 
there  but  one  year;  that  was  since  the  rebellion.  They  did  not  nest 
there.  Mr.  Angus  Gaines  says  Pigeons  once  roosted  in  Knox  C^ounty 
in  vast  numbers.  Mr.  W.  W.  Pfrimmer  says  they  formerly  nested  in 
great  numbers  in  the  timber  along  the  Kankakee  River,  in  Newton 
County.  Mr.  Wm.  Brewster,  in  his  article  "On  the  Present  Status  of 
the  Wild  Pigeon,"  says  a  man  told  him  the  largest  nesting  he  ever  vis- 
ited was  in  187G  or  1877.  It  began  near  Petoskey  and  extended  north- 
east past  Crooked  Tiake  for  28  miles,  averaging  three  or  four  miles 
wide.  The  birds  arrived  in  two  separate  bodies,  one  directly  from  the 
south  by  land,  the  other  following  the  east  coast  of  W^isconsin,  and 
crossing  Manitou  Island.  He  saw  the  latter  body  come  in  from  the 
lake  at  a])out  3  o'clock  in  the  afternoon.  It  was  a  compact  mass  of 
Pigeons,  at  least  five  miles  long  by  one  mile  wide.  The  birds  began 
building  when  the  snow  was  twelve  inches  deep  in  the  woods,  although 
the  fields  were  bare  at  the  time.  So  rapidly  did  the  colony  extend  its 
boundaries  that  it  soon  passed  literally  over  and  around  the  place 
where  he  was  netting,  although, ^vhen  he  began,  this  point  was  several 
miles  from  the  nearest  nest. 

Nestings  usually  start  in  deciduous  woods,  but  during  their  prog- 
ress the  Pigeons  do  not  skip  any  kind  of  trees  they  encounter.  The 
Petoskey  nesting  extended  eight  miles  through  hardw^ood  timber,  then 
crossed  a  river  bottom  wooded  with  arbor-vitre,  and  thence  stretched 
through  white  pine  woods  about  twenty  miles.  For  the  entire  dis- 
tance of  twenty-eight  miles  every  tree  of  any  size  had  more  or  less 
nests,  and  many  trees  were  filled  with  them.  None  were  lower  than 
about  fifteen  feet  above  the  ground.     Pigeons  are  very  noisy  when 
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liiiildiii^.  They  make  a  sound  vesombliiig  the  croaking  of  wood-frogs. 
Their  combined  clamor  can  l)e  heard  four  or  five  miles  away  when  the 
atmospheric  conditions  are  favorable.  Two  eggs  are  usually  laid,  but 
many  nests  contain  only  one.  l^oth  ])irds  incubate,  the  females  be- 
tween 2  o'clock  p.  m.  and  9  or  10  o'clock  the  next  morning;  the  males 
from  1)  or  10  o'clock  a.  m.  to  2  o'clock  p.  m.  The  males  feed  twice 
each  day,  namely,  from  daylight  to  about  8  o'clock  a.  m.,  and  again 
late  in  the  afternoon.  The  females  feed  only  during  the  forenoon. 
The  change  is  made  with  great  regularity  as  to  time,  all  the  males 
being  on  the  nest  by  10  o'clock  a.  m.     *     *     * 

Kive  weeks  are  consumed  by  a  single  nesting.  Then  the  young  arc 
forced  out  of  the  nest  by  the  old  birds. 

I  can  remember  a  number  of  interesting  flights  in  my  boyhood. 
About  1873  they  were  very  abundant  for  the  last  time  near  Brook- 
ville.  Prof.  Evermann  notes  they  were  very  abundant  up  to  that 
time  in  Carroll  County;  but  tlie  last  were  seen  in  the  fall  of  1877, 
when  a  few  hundred  represented  the  countless  numbers  of  half  a  cen- 
tury or  less  ago.  That  autumn  I  was  at  Hanover  and  shot  a  number 
from  the  extreme  end  of  College  Point. 

"The  nesting  area  situated  near  Petoskey  covered  something  like 
100,000  arcres  of  land,  and  included  not  less  than  150,000  acres  within 
its  limits,  being  in  length  about  forty  miles  by  three  to  ten  in  width. 
The  number  of  dead  birds  sent  by  rail  was  estimated  at  12,500  daily, 
or  1,500,000  for  the  summer,  besides  80,352  live  birds;  an  equal  num- 
ber was  sent  by  water.  We  have,  adding  the  thousands  of  dead  and 
wounded  ones  not  secured,  and  the  myriads  of  squabs  left  dead  in  the 
nest,  at  the  lowest  possible  estimate,  a  grand  total  of  1,000,000,000 
Pigeons  sacrificed  to  mammon  during  the  nesting  of  1878"  (Prof.  H. 
B.  Roney,  in  Chicago  Field,  Vol.  X,  pp.  345-347). 

Mr.  Parker  says  the  last  year  they  were  at  all  abundant  in  Cook 
Countv,  III.,  was  in  Mav  and  June,  188]. 

Mr.  William  Brewster  visited  the  localities  so  well  known  as  breed- 
ing grounds  for  Pigeons  throughout  Michigan  in  the  spring  of  1888. 
AVhile  the  Pigeons  had  not  made  the  flight  they  had  in  former  years, 
still  he  assures  us  the  flight  was  a  large  one.  They  passed  beyond  the 
lower  peninsula  and  doubtless  found  a  breeding  ground  remote  from 
]>crsecution.  Mr.  Brewster  was  of  the  opinion  that  there  were  left 
enough  Pigeons  to  stock  the  West,  ])rovided  they  could  be  protected 
by  adequate  laws.    (The  Auk,  October,  1889,  p.  285,  et.  seq.). 

They  liave  not  been  protected,  but  steadily  decreased  in  numbers 
so  thai  some  years  T  have  not  heard  of  a  single  Pigeon.  In  1892  Mr. 
i^frimmer  sliot  two  in  N^ewton  County.     More  were  observed  in  1894 
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than  for  two  or  three  years.  Mr.  Bamett  noted  them  in  Brown 
County  March  7  and  April  6.  In  Laportc  County  a  flock  of  50  or  more 
was  seen  April  10  (Barber).  At  Grand  Haven,  Mich.,  one  was  seen 
May  3  (Davidson).  Near  Manchester,  Mich.,  observed  June  13,  Sep- 
tember 9  and  12  (L.  W.  Watkins).  Mr.  E.  J.  Chansler  says  he  saw 
a  considerable  flock  in  Knox  County,  September  1.  Mr.  Harbin  saw 
a  flock  October  5.  These  are  the  first  pigeons  he  has  seen  for  years. 
In  1896  Mr.  Bamett  saw  a  flock  of  sixty,  April  12,  in  Brown  County. 
Mr.  Ratliff  reported  twenty-five,  April  18,  at  Richmond. 

Prof.  W.  P.  Shannon  saw  the  wings  of  a  Wild  Pigeon  that  was 
killed  near  Greensburg  in  the  winter  of  1896-6  or  the  spring  of  1896. 
It  was  alone  when  shot.  About  the  same  time  Mr.  John  Wright  saw 
six  in  Bartholomew  County.  Mr.  E.  J.  Chansler  reports  a  small  flock 
from  Flat  Creek  Bottom,  near  Wlieatland,  in  1896.    In  September, 

1896,  it  was  said  several  were  seen  in  the  eastern  part  of  Franklin 
County,  but  I  was  unable  to  verify  the  report.  Mr.  J.  F.  Honacker  says 
a  small  flock  was  seen  near  St.  Peter's,  Franklin  County,  October  21, 

1897.  Previous  to  that  the  last  one  noted  in  that  county  was  a  single 
one,  February  28,  1890. 

The  passing  of  the  Pigeon  was  a  wonderful  sight.  Well  do  I  re- 
member, as  a  young  boy,  the  long,  dark  lines  of  moving  wings,  and 
the  noise  of  the  propelling  strokes.  Their  passing  away  must  fill  the 
soul  of  every  one,  into  whose  life  their  migrations  have  come' as  an 
experience,  with  profound  regret.  I  introduce  the  lines  of  a  careful 
observer,  a  faithful  interpreter  of  nature,  my  friend,  Hon.  B.  S. 
Parker.  His  "Hoosier  Bards"  are  the  feathered  songsters  of  our  be- 
loved State,  and  therein  he  has  preserved  his  recollections  of  the 
Passenger  Pigeon: 

"And  windy  tumultK  sliake  the  ground, 

And  trees  break  down  with  feathered  store. 
And  many  swiftly-pulsing  wings 

Are  spread  at  once  in  sudden  fright. 
TiU  every  fleeting  minute  brings 

Tlio  noise  of  some  delirious  flight, 
And  all  the  air  is  dark  with  swarms 

Of  pigeons  in  their  quest  for  food, 
While  autumn  leaves  in  eddying  storms 

Are  l>eaten  by  the  feathered  flood." 
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ffl.   Gknus  ZENAIDURA  Bonapartk. 

*12S.    (316).    Zenaidura  macroura  (Linn.). 

Moiiminsr  Dove. 

Synonyms,  Carolina  Dove,  Titrtle-Dove. 

Adult  Male, — Brownish-olive,  glossed  with  blue  on  the  crown  and 
nape;  l>elow,  purplish-red,  becoming  tawny- white  on  the  vent  and 
crissum;  neck,  metallic-golden;  a  velvety-black  spot  on  the  auriculars 
and  others  on  the  wing  coverts  and  scapulars;  middle  tail  feathers, 
like  back;  the  rest,  ashy-blue  at  the  base,  then  crossed  by  a  black  bar, 
then  white  or  ashy- white;  bill,  very  slender,  black;  feet,  carmine. 
Adult  Female. — Paler,  less  metAllic  lustre.  Immature. — Similar  to- 
female,  but  feathers  with  paler  edges;  no  distinct  black  spot  beneath 
ear. 

Length,  11.00-13.00;  wing,  5.70-6.10;  tail,  5.70-6.50. 

Range. — North  America,  from  Panama  and  West  Indies  north  to 
southern  Maine,  Canada  and  British  Columbia.  Breeds  throughout 
the  United  States.    Winters  in  Indiana  and  New  York  southward. 

Nest,  of  twigs,  in  bush,  tree,  or  on  stump,  log  or  ground.  Eggs,  1  or 
2;  white;  1.10  by  .84. 

Common  summer  resident  northward;  southward,  common  resident. 
In  the  lower  Wabash  and  lower  Whitewater  valleys  they  often  spend 
the  winter  in  small  flocks,  frequenting  chosen  places.  Years  when 
snow  stays  long  on  the  ground  they  are  to  be  found  about  comcribs 
and  places  where  stock  is  fed.  Some  winters  they  are  quite  common. 
In  the  spring  of  1883  all  the  specimens  shot  at  Wheatland,  Indiana, 
had  the  ends  of  their  toes  frozen  off,  showing  that  they  had  braved 
the  almost  unprecedented  cold  of  the  preceding  winter.  (Ridgway, 
Birds  of  HI.,  I,  p.  499.) 

A  few  pass  the  winter  as  far  north  as  Terre  Haute  (Blatchley),  Car- 
roll County,  Monroe  County  (Evermann),  Brown  (Kindle),  Richmond 
(McCoy),  Wabash  (Ulrey  and  Wallace).  Some  winters  they  are  found 
to  the  northern  limits  of  the  State,  and  even  into  Michigan,  Wisconsin, 
and  Ontario. 

Their  migrations  in  spring  depend  upon  the  season;  sometimes  they 
appear  in  middle  and  northern  Indiana  in  February;  usually  they 
are  seen  by  the  middle  of  March,  but  in  the  extreme  northern  part  of 
the  State  and  in  the  vicinity  of  Chicago  the  records  show  that  some 
years  they  do  not  appear  until  early  in  April. 

In  autumn  they  remain  into  November.  Generally  the  greater 
number  have  left  northern  Indiana  the  first  week  of  that  month.  They 
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iM'giii  cooing  about  the  iniddlt*  of  March,  in  Franklin  County;  1887, 
March  7;  1896,  March  10.  The  nest  is  a  frail  platform,  composed  of 
sticks  and  roots,  sometimes  with  a  few  leaves. 

They  mate  early,  and  their  nests,  with  complement  of  eggs,  are 
often  found  early  in  April — April  5,  Carroll  County  (Evermann); 
April  4,  Franklin  County;  April  17,  Lafayette  (L.  A.  and  C.  D.  Test). 
Their  usual  nesting  place  is  in  a  tree  or  bush,  from  four  to  fifteen  feet 
from  the  ground.  In  the  bushes  along  the  river  banks  their  nests 
are  especially  numerous.  They  select  as  a  nesting  site  Honey  Locusts 
(Gleditschia)  or  Thorn  (Cratcegus)  perhaps  more  often  than  all  other 
trees.  They  often  nest  in  orchards,  and  upon  stumps  from  two  to  ten 
feet  high.  They  are  sometimes  found  breeding  in  company  with  the 
Purple  Grackle.  Mr.  L.  T.  Meyer  writes  of  a  tendency  of  these  birds 
towards  breeding  close  together,  possibly  in  (roloiiies.  In  a  very  small 
patch  of  pine  trees,  in  Lake  County,  he  found  ten  nests.  Occasionally 
nests  are  found  built  upon  the  ground,  as  they  are  throughout  the 
treeless  region  of  the  West,  but  such  is  not  often  the  case  with  us. 

Both  sexes  share  in  incubation,  the  ])eriod  being  about  two  weeks. 

They  are  generally  through  breeding  by  July,  though  the  nest,  with 
eggs,  occasionally  may  ])e  found  all  through  the  summer  and  into  the 
early  fall.  When  family  cares  are  over  they  begin  to  collect  in  small 
flocks.  I^hen  they  often  are  seen  in  the  com  fields,  which  they  con- 
tinue to  frequent  into  the  winter.  Their  food  consists  of  different 
kinds  of  grain,  weed  seeds,  beechnuts,  small  acorns,  worms  and  in- 
sects. 

J.     Okdkk  RAPTORKS.     Hikds  of  Puky. 

Suborder  SAK(X)J{1IAM  1*111.     Ambrkmn  Vultures. 

XXV.     Family  CATHAKTID^E.     American  Vultures. 

iO.  Tail  s<)iiare;  wings  short,  priiiiarieB  of  folded  wingK  not  reaching  to  end  of 
tail ;  nostrils  small  and  narrow.  Catharihta.     69 

(I-.  Tail  rounded;  wings  long,  primaries  (»f  f<»hled  wing  reaching  to  or  beyond  end 
of  tail;  nostrils  large  and  hroad.  Cathartbs.     68 

fW.    (Jkni'm  ^AT1IART^:^^  Ilmgkr. 

•126.    (825).    Cathartes  aura  (Linn.). 

Turkey  Vulture. 
Svnonviii,  Ti'KKEY   Huzzvim). 

.lc?w//.  -  -Head  jind  upper  part  of  itirk,  naked,  (he  skin  bright,  n^d, 
sparsely  set  with  a  few  brisUe-lik*'  feathers;  hill,  whilr;  plumage,  lus- 
trous black,  more  or  less  edged  with  brown;  t^nl,  rounded;  ends  of 
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priiiiaric^s  ivacliiii^'  l>oy«HMl  Ihr  v\u\  of  tail,  itnntalnn'.  -Siiinlar,  hul. 
skin  of  head  and  neck  blacrk,  and  more  or  less  covered  with  whitish 
down. 

Length,  26.00-32.00;  extent,  about  6  feet;  wing,  20.00-23.00 
(inches);  tail,  11.00-12.00;  culmen,  1.00;  tarsus,  2.25-2.30. 

Range. — America,  from  Patagonia  to  New  Jersey,  Ontario,  south- 
em  Michigan,  northern  Indiana.  Casually  to  Maine,  the  Saskatche- 
wan, and  British  Columbia.  Winters  from  southern  Indiana  south- 
ward. 

Nesty  in  hollow  trees  and  logs,  and  in  cavities  in  rocks,  and  on 
ground.  Eggs,  2,  rarely  1  or  3;  white  or  creamy- white,  blotched, 
smeared  or  spotted  with  irregular  markings  of  various  shades  of  brown 
and. lavender;  2.74  by  1.89. 

Resident  in  southern  Indiana,  at  least  as  far  north  as  Vincennes  and 
the  lower  Whitewater  Valley.  Some  years  they  remain  through  the 
winter  as  far  north  afi  Brookville.  They  generally  appear  north  to  the 
center  of  the  State  in  February  or  early  March.  Brown  County, 
1893,  February  22  (Kindle);  1895,  February  23;  1897,  February  13 
(Bamett);  Wayne  County,  1895,  March  4  (Ratliff);  1897,  March  22 
(Hadley);  Carroll  County,  March  16,  1884;  March  12,  1885  (Ever- 
mann).  Just  as  they  gradually  fade  away  in  the  fall,  so  they  almost 
imperceptibly  reappear  in  spring.  The  northern  part  of  the  State 
notes  their  return  within  the  latter  half  of  March,  and  they  reach  the 
southern  shore  of  Lake  Erie  by  early  April — Sandusky,  0.,  March  29, 
1896;  April  3, 1897  (Moseley) — and  southeastera  portion  of  Michigan, 
where  it  is  rare,  the  latter  part  of  April — (Petersburg,  April  27,  1897; 
'IVombley). 

Mr.  E.  W.  Nelson  noted  it  as  irregular  and  rare  in  Cook  County,  111. 
(Bull.  Essex  Inst.,  p.  120).  Mr.  J.  G.  Parker,  Jr.,  tells  me  he  has 
never  seen  it  in  that  county,  but  that  it  is  often  observed  at  Kouts, 
Ind.,  thirty  miles  away.  Plenty  at  "Crane  Town,"  Jasper  County,  in 
April,  1887  (Trouslot).  In  southwestern  Michigan  it  is  also  very  rare. 
The  Kankakee  River  seems  to  be  the  limit  of  its  range,  in  northwest 
Indiana,  and  through  the  Wabash  Valley  it  reaches  the  northeastern 
part  of  the  State  and  adjacent  portions  of  Michigan.  It  breeds 
throughout  its  summer  range. 

They  mate  soon  after  arrival,  from  the  middle  of  March,  in  the 
southern  counties.  P^ggs  are  found  from  April  25  through  May.  Most 
of  them  are  laid  before  the  middle  of  May,  with  us.  They  lay  in  a 
hollow  tree  or  snag,  in  a  prostrate  hollow  log,  on  the  ground,  beside  a 
fallen  tree,  with  no  attempt  to  make  a  nest.  In  the  Whitewater 
X'alley  they  nest  indiscriminately  along  the  streams,  on  Vooded  hillsides 
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or  suiiiiiiits,  or  in  the  mure  level  woodland.  The  lollowiiig  iiieiibure- 
ments  are  from  three  sets  collected  near  Brookville  by  my  friend,  Mt. 
E.  R.  Quick:  2.90  by  1.96;  2.70  by  1.90,  deposited  on  ground  bedde 
a  log,  collected  May  14,  1879.  2.96  by  1.95;  3.10  by  1.86,  laid  in  hol- 
low sycamore  snag,  six  feet  above  ground  and  forty  feet  from  the  top, 
and  only  entrance;  collected  May  16,  1879.  Incubation  was  far  ad- 
vanced in  both  sets.  2.76  by  1.94;  2.76  by  2.00,  taken  May  20,  1880; 
eggs  fresh. 

Mr.  W.  0.  Wallace  wrote  me  of  a  nest  containing  young  found  by  a 
friend  of  his  in  Wabash  County  in  the  summer  of  1894.  When  he 
first  saw  the  young  birds  they  were  about  the  size  of  half-grown 
chickens,  and  entirely  covered  with  white  down.  When  they  were 
disturbed  they  hissed  loud  enough  to  have  drowned  the  noise  of  a  hive 
of  angry  bees.  They  were  at  the  bottom  of  a  large  elm  tree  stub,  on 
the  ground.  After  some  effort,  one  of  the  birds  was  taken  out  of  the 
hollow  trunk.  When  it  was  teased  it  ejected  the  contents  of  its 
stomach,  which  proved  to  be  a  mass  of  half-digested  garter  snake. 

They  feed  upon  all  kinds  of  carrion  and  fresh  meat.  The  latter  is 
their  preference.  There  are,  at  different  localities,  places,  where  these 
birds  congregate,  known  as  ^^uzzard  Roosts."  At  such  spots  great 
numbers  of  these  Vultures  gather  from  a  considerable  area  of  country. 
One  such  is  on  the  east  Fork  of  the  Whitewater  Kiver.  about  five 
miles  north  of  Brookville.  There,  at  almost  any  time  in  summer, 
these  birds  may  be  seen  on  the  long  limbs  of  the  sycamores  and  elms 
along  the  river,  resting  or  drying  or  preening  their  feathers  after  a 
bath.  There  is  another  well  known  roost  at  Shades  of  Death,  near 
Waveland,  Parke  County.  This  overlooks  the  deep  and  rocky  valley 
of  Sugar  Creek. 

They  begin  to  withdraw  from  the  northern  part  of  their  range  in 
October,  sometimes  early,  others  remaining  until  the  close,  and  gradu- 
ally disappear  to  the  southward.  Some  years  most  of  the  migrants  arc 
^one  by  the  last  of  that  month;  others  remain  until  late  November 
and  even  into  December.  Mr.  E.  J.  Chansler  writes  me  of  a  pure  white 
Turkey  Vulture  that  was  seen  in  Knox  County. 

69.   Qrndr  CATH arista  Virillot. 

*127.    (326).    Catharista  atrata  (Bartr.). 

Black  Vulture. 
Synonym,  Carrion  Crow. 

Adult. — Head  and  upper  part  of  neck,  naked,  black;  the  feathers 
reaching  farther  up  on  back  of  neck;  bill,  black  at  base,  with  white 
tip;  plumage,  uniform  dull  black;  under  part  of  surface  of  wings, 
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grayish  or  whitish.  The  heavier  form,  with  square  tail  and  short 
wings,  with  whitish  lining,  easily  distinguish  this  bird. 

Length,  23.00-27.00;  wing,  16.50-17.50;  tail,  7.50-8.50;  culmen, 
.90-.95;  tarsus,  3.00. 

Rajnge. — America,  from  Argentine  Republic  and  Chili  north  to 
North  Carolina,  southern  Indiana,  southern  Illinois,  and  west  to  Great 
Plains.  Irregularly  or  casually  to  Maine,  New  York  and  South  Da- 
kota.   Winters  from  southern  Indiana  southward. 

Nest,  on  ground,  under  a  log  or  bush,  or  in  a  hollow  tree,  f^^ggs,  2, 
occasionally  1  or  3;  gray-green,  irregularly  marked  with  different  tints 
of  chocolate  and  reddish-brown;  3.09  by  2.01. 

Resident  in  the  southern  part  of  the  State;  generally  not  numerous, 
but,  in  the  lower  Wabash  Valley,  at  least  from  Knox  County  south- 
ward, it  is  common.  In  the  lower  Whitewater  Valley  it  is  seen  most 
commonly  in  winter,  but  also  breeds.  The  southern  part  of  our  State 
is  mostly  within  the  uncertain  zone,  which  lies  north  of  the  territory 
where  it  is  a  common  resident.  It  is  not  a  migratory  bird,  but  rather 
a  wanderer  which  is  liable  to  be  found  at  any  season,  except  that  of 
breeding,  within  a  narrow  belt  to  the  northward,  and  may  even  rarely 
breed  there.  Audubon,  in  1834,  said  of  this  Vulture:  "This  bird  is 
a  constant  resident  of  all  our  southern  States,  extends  far  up  the 
Mississippi  Valley,  and  continues  the  whole  year  in  Kentucky,  Indi- 
ana, Illinois  and  even  in  the  State  of  Ohio,  as  far  as  Cincinnati.'' 
Apparently  they  withdrew  from  the  vicinity  of  the  Ohio  Valley,  and 
for  over  forty  years  there  was  no  account  of  its  having  been  observed 
there.  The  next  record  of  its  occurrence  in  Ohio  was  given  by  Dr. 
Langdon  as  December  20,  1876  (Bull.  Nuttall  Orn.  Club,  October, 
1877,  p.  109).  The  next  record  from  Indiana  was  of  two  specimens 
observed  at  Brookville,  May  17,  1879,  by  Mr.  E.  R.  Quick  (Joum. 
Cin.  Soc.  N.  H.,  December,  1881,  p.  341).  From  that  time  until  the 
present  it  has  regularly  been  seen  in  Indiana,  in  increasing  numbers, 
and  has  extended  its  range  northward  until  it  has  been  found  about 
half-way  aeross  the  State.  It  would  seem  that  here  is  a  case  of  reces- 
sion from  a  former  area  and  of  again  extending  iis  range  to  an  equal 
or  greater  extent  than  formerly  occupied.  It  has  been  noted  as  far 
north  as  the  counties  of  Knox,  Monroe,  Decatur  and  Franklin,  in 
1890.  Mr.  0.  P.  Hanger  noted  it  in  Orange  County  in  1887  (The 
Curlew,  I,  No.  3,  p.  35).  Mr.  Alden  M.  Hadley  observed  them  at 
Monrovia,  Morgan  County,  November  24,  1894.  Mr.  J.  B.  Burris  saw 
several  at  Cloverdale,  Putnam  Countv,  November  18,  1896.  Mr.  E. 
J.  Chansler  informs  me  they  have  become  common  at  Hicknell,  Knox 
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County,  since  188J).  Previous  to  that  date  they  were  seldom  seen. 
The  fall  of  1894  they  were  quite  common,  and  in  the  fall  of  1895/  at 
times  in  September,  October  and  November,  large  flocks  were  ob- 
served. Both  autumns  there  were  many  dead  hogs  in  that  vicinity, 
and  the  Black  Vultures  fed  upon  them.  Mr.  Robert  Ridgway  informs 
me  of  its  breeding  in  Knox  and  Gibson  counties,  and  I  have  reported 
an  instance  of  its  breeding  four  miles  west  of  Brookville,  in  the  valley 
of  the  West  Fork  of  the  Whitewater  River,  in  May,  1889,  in  a  hollow 
sycamore  stub,  about  twenty  feet  high.  The  two  eggs  were  placed  upon 
the  ground  inside  (Bendire,  L.  H.  N.  A.  Birds,  I,  p.  167).  They  usu- 
ally breed  upon  the  ground,  under  bushes,  logs,  or  sometimes  entirely 
exposed.  The  eggs  are  usually  two.  Both  sexes  assist  in  incubation, 
which  takes  about  thirty  days.  Probably  but  one  brood  is  raised  a 
season.  They  are  generally  known  to  our  people  by  the  name  "Carrion 
Crow.^^  It  will  be  interesting  to  note  whether  they  further  extend 
their  range  as  the  years  go  by.  The  Black  Vulture  may  be  distin- 
guished, by  a  careful  observer,  on  account  of  its  heavier  body,  square, 
short  tail,  which  gives  it  a  chopped  off  appearance,  black  head,  and  sil- 
very grayish  primaries.  In  some  of  the  southern  cities  these  Vultures 
are  very  tame,  in  fact,  are  semi-domesticated,  but  in  Vera  Cruz,  Mex- 
ico, they  may  be  said  to  be  the  sanitary  police.  They  clean  the  streets 
and  all  public  places  of  offal,  and  their  value  to  the  health  of  the  people 
is  very  great.  They  are  so  tame  that  when  engaged  in  feeding  in  the 
streets  they  grudgingly  make  way  for  the  passer-by. 


Suborder  FALCON ES.     Falcons,  Hawks,  Buzzards,  Eaolep, 

KiTBS,  Etc. 

XXVI.     Family  FALCONIDJE.     Falcons,  Hawks,  Eaqleb, 

Kites,  Etc. 

a^  Outer  toe  reversible ;  claws  all  same  length,  narrowed  and  rounded  on  the  un- 
der side.  '  Pandion.     79 
a^.  Outer  toe  not  reversible;  claws  graduated  from  largest  (hind  toe)  to  smallest 
(outer  toe). 
&^  Nostril  small,  circular,  with  a  conspicuous  bony  tubercle;  cutting  edge  of 
upper  mandible  with  a  strong  tooth,  separated  from  hooked  tip  of  bill  by  a 
distinct  notch.    Subfamily  Falconing.  Falco.    78 
6^.  Nostril  not  circular,  nor  with  an  inner  bony  tubercle.     Subfamily  Arripi- 
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c'.  Tail  deeply  forked.  EiiAKOiDES.     70 

c^.  Tail  not  deeply  forked. 
d^.  Wing  not  more  than  18.00  inches.     ' 
e^.  Tarsus  more  or  less  naked  in  front. 
p.  Front  of  tarsus  covered   with   small  roundish  scales;   clawK  nut 
grooved  beneath.  £lani>8. 

p.  Front  of  tarsus  covered  with  large  transverse  scales  ;  claws  grooved 
beneath. 
g^ .  Cutting  edge  of  upper  mandible  notched.  Ictinia.     71 

g^.  Cutting  edge  of  upper  mandible  not  notched. 

h^.  Face  with  a  slight  rufTas  in  owls.  Cif^^us.     72 

h'^.  Face  without  a  rufT. 
V,  Tarsus  about  equal  to  tibia;  wings  little  longer  than  tail. 

AccTPrTKR.     7;^ 
i^.  Tarsus  usually  less  than  three-fourths  the  length  of  tibia ;  tail 
much  shorter  than  wing, 
y*.  Nostril  nearly  ovate,    its   forward   end  pointed   upward; 
wings  rather  pointed.  Huteo.     74 

j'.  Nostril  nearly  circular;  wings  rounded.        AaruRNiA. 
c*.  Tarsus  densely  feathered  to  base  of  toes,  except  a  bare  strip  l)ehind. 

Archibutko.     7') 
rf^.  Wing  over  18.00  inches. 

^*^.  Tarsus  feathered  all  round  to  base  of  toes. 

Aqith^a.     76 
k^.  Tarsus  with  at  least  lower  third  naked  all  round. 

Haij^.etus.     77 


Subfamily  ACCIPITRINJ*^.     Kites,  Bi;zzardh,  Hawks,  Eti:. 

70.    Gbnus  BLANOIDES  ViaiLLOT. 

128.    (327).    Elanoides  forficatus  (Linn.). 

Swallow-tailed  Kite. 

Adult, — Tail,  forked  like  that  of  some  swallows;  head,  neck,  band 
across  rump,  and  lower  parts,  pure  white;  rest  of  plumage,  glossy 
black,  with  reflections  of  varying  shades.  Immature, — Head  and  neck, 
streaked  with  dusky;  black  less  glossy;  feathers  of  wings  and  tail,  more 
or  less  margined  with  white. 

Length,  19.50-26.50;  wing,  15.40-17.70;  outer  tail  feathers,  12.50- 
14.50;  culmen,  0.70-0.80;  tarsus,  1.00-1.30. 

Range. — America,  from  Brazil  to  Virginia,  Indiana  and  Minnesota; 
rarely  to  Massachusetts,  Ontario,  Michigan,  Manitoba,  and  Assiniboia. 
Breeds  from  Indiana,  Illinois  and  Iowa  southward.  Winters  south 
of  United  States. 
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Nest,  of  sticks  and  moss,  in  tops  of  tall  trees.  Eggs,  2-3;  white, 
sometimes  with  greenish  or  yellowish  tinge,  spotted  and  blotched  with 
brown,  chestnut  and  umber;  '1.87  by  1.49. 

Rare  summer  resident  in  the  southwestern  part  of  the  State;  of 
lare  and  irregular  occurrence  northward.  Wilson  says  of  this  graceful, 
swallow-like  Kite,  that  it  "is  very  abundant  in  South  Carolina  and 
Georgia,  and  still  more  so  in  west  Florida,  and  the  extensive  prairies 
'of  Ohio  and  Indiana  territory."  (Am.  Om.,  VI,  1812,  p.  70).  They 
continued  to  grow  less  in  numbers  year  after  year.  In  Ohio,  for 
twenty  years  after  1858,  there  was  no  record.  Prom  the  time  of  Wil- 
son down  to  the  year  1882,  a  period  of  seventy  years,  with  the  single 
exception  reported  from  Franklin  County  by  Dr.  Haymond  (Indiana 
Oeol.  Rept.,  1869,  p.  210),  it  was  not  reported  from  Indiana  north  of 
the  lower  Wabaah  River.  There  Dr.  F.  Stein  killed  three,  two  males 
and  female,  in  one  season.  Mr.  Robert  Ridgway  noted  it  as  a  summer 
resident,  but  much  less  common  than  formerly.  The  specimen  seen  by 
Dr.  Haymond  was  shot  eleven  miles  below  Brookville.  It  had  been 
feeding  upon  beetles  and  cat-birds'  eggs,  which  it  had  swallowed  with- 
out breaking  (Proc.  Phila.  Acad.  Nat.  Sci.,  November,  1856,  p.  287). 

Since  1 882,  whether  because  of  increase  of  the  number  of  observers 
or  of  its  occurring  more  often,  it  has  been  noted  several  times  north  of 
the  region  named.  A  pair  was  shot,  June  19, 1882,  in  Monroe  County, 
Mich.  (Bull.  Nuttall  Om.  Club,  October,  1882,  p.  250).  It  was  noted 
in  the  following  Indiana  counties:  Decatur,  July,  1883  (Guthrie); 
Monroe,  two,  August  18,  1885  (Evermann);  Allen,  one,  about  1885 
(Stockbridge);  Clinton,  one,  killed  near  Frankfort,  July,  1885,  and 
now  in  the  possession  of  a  man  near  there  (Newlin):  Mr.  E.  J.  Chans- 
ler  notes  a  pair  in  Knox  County,  in  August,  1890,  one  of  which  is  pre- 
served by  Mr.  J.  Freeman,  Bicknell,  Ind.  He  also  reports  another 
one  seen  April  11,  1894.  Mr.  J.  A.  Balmer  mentions  it,  from  Knox 
County.  Mr.  J.  G.  Parker,  Jr.,  writes  me  of  a  male  shot  at  Lake  View, 
HI.,  fifty  miles  north  of  Chicago,  June  5,  1895.  Their  nesting  time  is 
from  April  to  June.  It  will  be  observed  that  its  distribution  in  this 
State  corresponds  closely  with  that  of  the  original  prairies.  It  has 
never  been  known  to  breed  in  Indiana,  though  I  should  not  be  sur- 
prised to  learn  that  it  does.  Audubon  found  a  nest  near  the  Falls  of 
the  Ohio  in  1820,  which  contained  four  young.  They  feed  upon 
lizards,  tree-toads,  toads,  grasshoppers,  beetles  and  other  insects,  and 
they  are  decidedly  beneficial.  It  is  said  to  feed  extensively  on  the 
fotton  worm  during  the  summer  and  early  fall. 
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71.  Genus  ICTINIA  ViBiLLOT. 

*129.    (829).    Ictinia  mississippiensis  (Wils.). 

Misaissippi  Kite. 

AdiilL — Tail,  very  slightly  forked;  head,  neck  and  secondaries,  ashy; 
rest  of  plumage,  dark  plumbeous,  blackish  on  lesser  wing  coverts; 
primaries  and  upper  tail  coverts,  marked  with  rufous  chestnut;  tail, 
black.  Immature. — Head,  neck  and  lower  parts,  white,  spotted  or 
streaked  with  brown;  tail,  tipped  with  whitish,  and  below  with  nar- 
row cross  bands  of  white  or  grayish;  upper  parts,  brownish-black, 
marked  with  rufous  or  white. 

Length,  13.00-15.60;  wing,  10.60-12.30;  tail,  6.00-7.00. 

Banoe. — Eastern  North  America,  from  Guatemala  nortli  to  South 
Carolina,  southern  Illinois,  southern  Indiana  and  Kansas.  Casually 
to  Pennsylvania,  Wisconsin  and  Iowa.  Breeds  from  Kansas  and 
southern  Illinois  southward.    Winters  south  of  United  State*. 

Nest,  of  sticks,  twigs  and  leaves,  lined  with  moss,  in  tops  of  tall 
trees.    Eggs,  2-3;  white,  bluish -white  or  greenish-white. 

Rare  summer  resident  in  the  Lower  Wabash  Valley;  accidental 
visitor  elsewhere.  Mr.  Robert  Ridgway  informs  me  that  it  is  found 
about  the  Cypress  ponds  of  Knox  County  from  May  1 5  to  September. 
He  notes  that  it  breeds.  Mr.  Chas.  Dury  writes  me,  a  specimen  of  a 
Mississippi  Kite  which  was  sent  to  him  from  Lafayette  several  years 
ago,  which  he  supposes  was  killed  near  that  place.  Prof.  A.  J.  Cook 
notes  one  specimen  from  Cass  County,  Mich.  (Birds  of  Mich.,  p.  72). 
In  the  southern  part  of  Illinois  it  is  not  uncommon,  locally  (Ridgway, 
Birds  of  111.,  I,  p.  449).  This  species  is  another  of  the  Kites  that  be- 
longs to  the  harmless  class  of  raptorial  birds.  Its  food  is  much  the 
same  as  last  mentioned  species. 

72.  UBNU8  CIRCUS  Lacbpkdr. 

*180.    (831).    Circus  hudsonius  (Linn.). 

Marsh  Hawk. 

Face  encircled  by  a  ruff  of  short,  compact  feathers,  as  in  the  Owls. 

Adult  Male. — Mostly  of  a  uniform  light  bluish-gray,  streaked  with 
white;  tail,  barred  with  six  to  eight  bands,  the  one  nearest  the  end 
being  broader  and  darker;  tips  of  the  wings,  blackish.  Female  and 
Immature. — Dusky  or  rusty-brown,  more  or  less  streaked  on  head  and 
neck.  The  Marsh  Hawk  may  be  easily  distinguished  in  any  plumage 
by  the  large  white  patch  on  tTie  rump. 
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Length,  19.50-84.00;  wing,  12.90-16.00;  tail,  8.80-10.50.    (Fiaher.) 
Kahob. — North   America,  from    Panama   and    Cuba   to    Alaska. 
Breeds  from  Gulf  States  northward.    Winters  from  Indiana  and  Mary- 
land southward. 

Nest,  a  collection  of  sticks,  weeds,  grass,  twigs  or  moss,  on  ground, 
on  prairies,  marshes,  bogs  and  meadows.  Eggs,  3-8;  wliite  to  pale 
bluish-white,  sometimes  faintly  spotted  with  drab-gray,  burnt  umber 
or  cinnamon;  1.77  by  1.39. 


HekdofM&rihH&ok. 

Resident  in  northern  Indiana;  winter  resident  farther  south. 
Breeds.  Of  rare  or  irregular  occurrence  in  fall,  winter  and  spring  in 
the  Boutheostan  part  of  State.  Its  residence  is  confined  more  or  less 
closely  to  the  original  prairie  region.  There,  in  the  northern  part  of 
the  State,  it  is  a  common,  well  known  bird,  and  breeds.  It  is  probable 
that  it  also  breeds  southward  along  the  western  side  of  the  State.  Mr. 
Deane  reported  a  nest  and  six  eggs  taken,  May  19,  1889,  at  English 
Lake.  Audubon  found  it  nesting  in  the  Kentucky  Barrens.  It  is 
also  reported  to  breed  in  the  following  counties  in  this  State:  Knox 
(Balmer),  Fulton  (Bunnell),  Dekalb  {II.  W.  McBridc,  Feuglcr),  Allen 
(Snyder).  In  Franklin  County  it  has  been  seen  but  a  few  times.  I 
have  records  of  only  four  specimens. 

They  begin  their  wanderings  away  from  the  more  open  regions  i)f 
the  State  in  August  and  are  most  commonly  seen  through  September, 
October  and  November.  In  spring  they  are  most  often  observed  in 
March  and  April.  The  quantity  of  food  upon  the  meadows  has  more 
to  do  with  the  numbers  of  these  birds  in  southeastern  Indiami  th  m 
the  weather  changes.  They  are  much  more  often  seen  when  the 
meadow  mice  are  abiindant.  These  birds  are  known  as  "Harriem'' 
or  "Mouse  Hawks."  The  light  blue  or  gray  color  of  the  adult  male 
is  not  nearly  aa  familiar  as  the  brown  and  black  plumage  of  the  fe- 
males and  inunatnre  birds.  The  white  rump,  slender  form,  long  tail 
and  long,  slender  wings  will  distinguish  it.  It  is  thought  they  often 
remain  paired  throughout  the  year.     They  begin  matinjr  late  in  Marcli 
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or  early  in  April.  The  iiest  is  usually  placed  iu  a  marsh,  on  the  grouud 
or  low  bush^  or  other  slight  elevation.  Nests  may  be  found  late  in 
April  and  through  May.  The  male  assists  in  incubating.  They  fre- 
quently begin  to  incubate  when  the  first  egg  is  laid.  The  male  often 
catches  food  and  carries  it  to  the  female.  The  period  of  incubation 
is  somewhat  over  three  weeks.  Both  parents  care  for  the  young.  But 
one  brood  is  raised  a  season. 

The  food  of  the  Marsh  Hawk,  as  far  as  I  have  examined  it  in  White- 
water Valley,  is  chiefly  meadow  mice,  rabbits,  squirrels  and  ground 
squirrels,  lizards,  snakes,  frogs,  and  birds,  grasshoppers,  locusts  and 
other  meadow  insects.  The  birds  eaten  are  principally  sparrows  and 
other  birds  of  the  prairie  and  meadow.  The  food  being  so  largely  of 
injurious  species,  it  is  classed  as  one  of  the  hawks  that  are  mostly 
beneficial. 

73.    UINU8  ACCIPITER  Bribson. 

a'.  Tarsus  feathered  less  than  one-third  the  way  down  in  front;  the  feathers  well 

separated  in  front     Subgenus  Accipiter. 

6^  Wing  more  than  8.75  ;  tail  decidedly  rounded.     A.  cooperi  (Bonap.).     13S 

6^  Wing  under  8.75;  tail  not  decidedly  rounded.  A.  velox  (Wils.).     131 

(1^.  Tarsus  feathered  more  than  one-third  (usually  one-half)  the  way  down  in 

front;  the  feathers  scarcely  separated  behind.     Subgenus  Astur. 

A.  atricapilluB  (Wils.).     133 

Subgenus  Accipitbb. 

*131.    (332).    Accipiter  velox  (Wils.). 

Sharp-ahinned  Hawk. 

Adult, — Uniform  bluish-gray  above;  top  of  head,  darker;  tail, 
crossed  by  several  blackish  bands;  wing,  not  more  than  8.80  inches; 
tail,  more  than  two-thirds  as  long  as  wing,  its  tip  even  or  slightly 
notched;  below,  whitish,  with  breast  and  sides  barred  with  dusky  or 
rufous.  Immature, — Above,  dusky,  more  or  less  spotted  with  lighter, 
the  feathers  bordered  with  rusty;  below,  whitish,  streaked  with  brown 
or  dusky. 

Length,  10.00-14.00;  wing,  6.00-8.80;  tail,  5.80-8.20.     (Fisher.) 

Range. — North  America,  from  Panama  north  to  southern  Canada, 
and  in  the  interior  to  Great  Slave  Lake.  Breeds  from  southern  United 
States  northward.  Winters  from  northern  Indiana  and  from  northern 
New  York  southward. 

Nest,  in  trees,  15  to  60  feet  up,  of  sticks,  lined  with  bark  and  leaves. 
Eggs,  4-5;  pale  bluish,  or  greenish-white,  blotched  and  spotted  with 
various  shades  of  brown,  the  darker  ones  predominating;  1.47  by  1.16. 

Resident.  Most  of  them  leave  the  northern  part  of  the  State  in  fall 
and  return  in  spring.    Tn  southern  Indiana  it  is  more  often  found  in 
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winter  than  summer.  Everywhere  it  is  most  numerous  during  the 
migrations.    In  some  places  it  is  considered  rare  at  other  times. 

In  fall  the  migrations  occur  in  September  and  October;  in  spring, 
in  March  and  April. 

Mr.  H.  W.  McBride  found  it  breeding  in  Dekalb  County.  Mr. 
A.  il.  Kondrick  says  it  breeds  in  Vigo  County.  Mr.  L.  T.  Meyer 
found  a  nest  containing  two  fresh  eggs  in  Lake  County,  April 
17,  188(i.  It  was  placed  in  a  tall  oak,  and  wius  comiK)8ed  of  sticks  and 
lined  with  bark.  Dr.  T.  M.  Bn^wer  says  Audulxm  speaks  of  having 
met  with  ibri^e  nests,  one  in  a  hole  in  a  rock,  on  the  banks  of  the 
Ohio  Eiver,  another  in  the  hollow  of  a  broken  branch,  near  Louisville, 
Ky.,  and  the  third  in  the  forks  of  a  low  oak,  near  Henderson,  Ky. 
(N.  A.  Oology,  Pt.  1,  p.  19). 

This  represents  three  types  of  nesting  sites,  but  the  habit  of  nesting 
in  clifTs  is  very  rare  outside  of  the  Arctic  regions.  The  nest  is  gen- 
erally large  and  well  built.  Sometimes  they  remodel  the  old  nest  of  a 
crow  or  squirrel  and  use  it.  They  are  late  in  nesting.  IFsually  fresh 
eggs  are  found  late  in  April  and  in  May,  rarely  as  late  as  June  1. 
The  eggs  are  laid  at  intervals  of  one  and  two  days;  incubation  begins 
when  the  set  is  complete;  meanwhile  the  female  guards  the  nest.  The 
male  does  not  cover  the  eggs,  but  brings  food  to  the  female  while  she 
is  thus  occupied.  The  period  of  incubation  is  about  three  weeks.  But 
one  brood  is  reared  in  a  year. 

The  three  hawks  of  this  genus,  the  Sharp-shinned,  Cooper's,  and 
the  Goshawk,  are  among  the  most  destructive  and  injurious  of  our 
hawks.  They  grade  one  into  the  other  in  size.  The  Goshawk  is  rare 
and  is  only  seen  in  Indiana  in  winter.  They  are  commonly  known  as 
Big  and  Little  Blue- tailed  Hawks,  Darts  or  Darters,  the  present  species 
being  the  Little  Blue-tail.  The  greater  part  of  their  food  is  chickens, 
fowls  and  birds.  These  two  species  should  be  known  by  the  name  of 
"Chicken  Hawk''  or  "Hen  Hawk,"  instead  of  the  larger  Buteos.  Onr 
(ritizens,  particularly  farmers  and  poultry  men,  should  take  pains  to 
learn  these  species,  that  they  may  be  able  to  distinguish  and  punish 
flic  guilty  and  not  the  innocent.  Investigations  of  159  stomachs  of 
this  bird  by  the  United  States  Department  of  Agriculture  showed  that 
nearly  fifty  kinds  of  birds  had  been  eaten,  and  that  no  bird,  from  the 
size  of  doves,  robins  and  chickens,  were  safe  from  its  attacks.  In  fact, 
in  Df)^  per  cent,  of  the  stomachs  containing  food  were  the  remains  of 
small  birds.  While  they  rarely  attack  full-grown  poultry,  young  fowls 
are  a  favorite  food,  and  a  brood,  if  exposed,  is  often  entirely  destroyed. 
One  of  the  stomachs  examined  by  me  in  December,  1886,  was  found 
to  contain  several  large  parasitic  worms. 
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*18».    (888).    Accipiter  coopeni  (Bobap.). 

Cooper's  Hawk. 
Sjntniymi,  Bin  Blue  Hawk,  Bio  Blue-taii.bd  Hawk,  IjOSd-TAii.ED  Dabt, 


Adull. — -IJnifoMii  hliiieh-gray  abovp,  top  of  head,  Itiacki^li:  luil, 
crossed  by  several  blackiflh  bands;  below,  white,  with  breast  and  uideK 
barred  with  dusky  or  rufous.  Immahire. — Dusky  above,  mor«  or  Ipbs 
spotted  with  lighter,  feathers  with  vusty  edges;  helow,  whitish, 
streaked  with  brown  or  dusky. 

Length,  14.00-30.00;  wing,  8.85-11.00;  tail,  7.80-10.50,     (Fisher). 

Ranob. — North  America,  from  southern  Mexico  north  to  New- 
foundland, Manitoba  and  British  Columbia.     Breeds  from  Oulf  of 
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Mexico  northward.    WinterB  from  northern  New  York  and  ii,orthem 
Indiana  southward. 

Nest,  in  trees,  20  to  51)  feet  up,  of  sticks,  lined  witli  twijjs  und  Imrk 
(often  use  other  nests,  preferably  crows'  or  a|uirrels').  fJggs,  2-6; 
bluish  or  greenish-white,  somotimos  indistinctly  ninrked  with  brown 
or  drab;  1.93  by  1.50. 


Ueeident.  In  northern  part  of  the  State,  rnrc  in  winter.  Must  nu- 
merous during  migrations,  and  in  summer.  Sonic  severe  winters  they 
are  rare.  Prof.  Cooke  says,  in  the  winter  of  1883-4,  none  were  re- 
ported north  of  38  degrees  (liinl  Mip.  Miss.  Vitlley,  p.  114).  It  has 
been  noted  in  the  following  counties,  thronjrh  the  winter:  Lake 
(Meyer),  Fulton  (Bamell),  Carroll  (Evennann),  Monroe  (Hktolilcy), 
Knox  (Bahner),  and  Franklin.  Breeds  throughout  the  State.  In  fall 
they  migrate — in  September  and  October;  in  spring,  in  Murcb.  They 
are  mated  early  in  April  and  looking  for  nesting  sites  or  repairing  an 
old  nest.  The  site  is  the  fork  or  not<ih  of  son»:  tree,  {rcnerally  from 
20  to  50  feet  from  the  ground.  Sometimes  (hey  build  a  iifw  tii^t,  at 
other  times  they  occupy  that  of  the  preceding  year  or  even  nu  old  nesi 
of  some  other  hawk,  or  of  a  sijuirrel.  'llic  nc^is  tire  somclinics  very 
bulky,  others  well  constnicted  and  shajHily.  'I'bey  lie-in  laying  in 
April,  and  full  set^  of  eggs  have  been  taken  frnm  .Ajiril  35  («  May 
10.  One  brood  is  reared  a  year,  tbongb  if  the  first  layini:  in  desiiiiyeil, 
a  weond,  or,  in  ca^e  of  loss  of  second,  a  third  set  has  been  known  to  be 
laid,  sometimes  in  the  same,  sometimes  in  another  nest.  The  eggs  are 
deposited  at  intervals  of  one  to  two  days,  and  inculmtion  does  not 
begin  till  the  set  is  nearly  completed.  The  female  does  most  of  the 
incubating  and  the  male  supplied  her  with  fond. 
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This  Hawk  is  an  exact  copy  of  the  Sharp-shinned  Hawk^  only  it  is 
larger.  For  that  reason  it  is  more  destructive  to  large  poultry,  larger 
birds  and  pigeons.  It  is,  in  fact,  the  Chicken-hawk.  Big  Blue  Hawk, 
Big  Blue-tailed  Hawk,  Long-tailed  Dart  or  Darter  are  some  of  its  com- 
mon names.  In  birds  examined  by  me  in  fall  and  winter,  one-half  the 
food  was  small  birds.  They  were  also  found  to  have  eaten  rabbits 
and  mice.  Of  133  stomachs  of  this  Hawk  reported  upon  by  the  United 
States  Department  of  Agriculture,  34  contained  poultry  or  game  birds; 
52,  other  birds;  11,  mammals;  1,  frog;  3,  lizards;  2,  insects,  and  39  were 
empty.  Dr.  A.  K.  Fisher  says  it  is  by  far  the  most  destructive  species 
we  have  to  contend  with.  This  is  another,  the  chief  one,  of  the  in- 
jurious hawks. 

This  and  the  last  species  have  learned  that  European  Sparrows, 
usually  called  English  Sparrows,  are  good  eating  and  are  fre- 
quently easily  obtained,  and  in  many  localities  have  fed  upon  them  in 
great  numbers.  In  this  way,  at  least,  they  are  doing  good  service  by 
destroying  this  imported  pest.  The  characteristics  of  this  species 
should  be  known,  so  that  its  attacks  may  be  combated.  Farmers  and 
poultry-raisers  should  become  thoroughly  familiar  with  it.  The  ag- 
gregate damage  done  far  exceeds  that  of  all  other  birds  of  prey. 

SubffenuB  Asttjr  Lac^pMe. 

133.    (334).    Accipiter  atricapiUus  (WiLs.). 

American  Ooahawk. 

Adult. — Above,  bluish  slate  color,  with  blackish  shaft  streaks;  top 
of  head,  deep  black;  tail,  crossed  by  four  dusky  bands;  below,  white, 
thickly  barred  with  narrow  zigzag  lines  of  gray;  feathers  often 
streaked  in  middle  with  dusky.  Immature. — Above,  dusky  grayish, 
feathers  margined  with  buff;  below,  whitish  or  pale  buff,  with  narrow 
stripes  of  blackish. 

Length,  21.00-25.00;  wing,  12.00-12.45;  tail,  9.50-12.75.     (Fisher). 

Range. — Northward.  North  America,  from  north  Mexico,  Kansas, 
Missouri,  Kentucky  and  Virginia  northward.  Breeds  from  Maine 
northward;  south  in  Rocky  Mountains  to  California. 

Nest,  high  up  in  large  trees,  of  sticks,  twigs,  weeds,  lined  with  grass 
and  bark.  Eggs,  2-5;  soiled  white,  sometimes  faintly  blotched  with 
brown;  2.31  by  1.74. 

Rare  winter  visitor.  Dr.  F.  Stein  writes  me  he  identified  it  in  the 
lower  Wabash  Valley.  Mr.  E.  R.  Quick  reports  it  from  near  Brook- 
villo  in  January,  1881.  Mr.  J.  G.  Parker  writes  me  of  its  occurrence 
in  Lake  County  in  April,  1889. 
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The  fact  thai  it  is  not  often  found  in  this  Stat^*  relieves  the  farmer 
of  nne  of  the  most  (lostnietive  enemies  of  poultry.  Its  size,  strength 
and  aotivity  and  rapacity,  added  to  its  well-known  fearlessness,  render 
it,  in  localities  where  it  is  common,  a  great  pest.  Besides  poultry,  they 
cat  HulTed  Grouse.  Bobwhites  and  Doves,  Rabbits  and  Squirrels.  The 
report  by  Dr.  A.  1\.  Fisher  on  28  stomachs  of  this  species  examined 
•*how  that  9  contained  poultry  or  game  birds;  2,  other  birds;  10,  mam- 
mals: 3,  insects;  1,  centipede,  and  8  were  empty  (Bull.  No.  3  Division 
of  Orn.  and  Mam.,  1.  S.  Dept.  of  Agriculture,  p.  46). 

In  some  localities  the  Goshawk  so  persistently  hunta  the  Ruffed 
Grouse  that  it  is  commonly  known  as  "Partridge  Hawk.''  Audubon 
tells  us  that,  as  he  was  passing  down  the  Ohio,  he  observed  one  of  these 
Hawks  attack  a  flock  of  Grackles,  which  were  crossing  the  river,  and 
kill  four  or  five  of  them.  After  killing  each  one  by  a  squeeze,  it  was 
permitted  to  fall  on  the  water.  The  Hawk  finally  returned  and  picked 
up  all  the  floating  birds. 

In  an]K»annu-c,  it  is  simply  a  larger  Coopers  Hawk,  which  species  it 
n»sembles  in  its  flight  and  its  hunting  habits  and  its  nesting. 

It  is  said  to  breed  in  Michigan  (Cook,  Birds  of  Mich.,  p.  74),  and  in 
the  mountains  of  Pennsylvania,  where  it  has  been  noted  by  Dr.  War- 
mi  (The  Auk,  July.  1897,  pp.  317,  318). 

74.     (1KNT8  BUTEOCUVIKR. 

<i^ .  Four  ouler  primaries  with  inner  webs  eniarginateci. 

6' .  Tar^as  more  than  twice  as  long  as  middle  toe.    B.  lineatuB  (Gmel.).     186 
b'.  Tarsus  less  than  twice  as  long  as  middle  toe. 

<-'.  Tail  irregularly  mottled  with  grayish  dusky,  rusty  and  white,  with  dark 
band  near  tip;  general  color  black  or  blackish;  base  of  feathers  pare 
white.  B.  borealis  harlani  (Aud.).     136 

f'^.  Tail,  in  adult,  bright  chestnut  red  above,  with  a  narrow  black  bar  near 
tip,  brownish  gray  banded  with  black  in  young ;  general  color  dark  brown, 
much  barred  and  streaked.  B.  borealia  (Gmel.).     184 

a'^.  Three  outer  primaries  with  inner  webs  emarginated;  wing  less  than  12.00. 

B.  latiMimuB  fWils.).     187 


* 


134.    (387).    Buteo  borealis  (Gmel.). 

Bed-tailed  Hawk. 

Adult. — Upper  surface  of  tail,  deep  rusty  rufous,  with  usually  a 
black  >ul)lenninal  band:  above,  blackish-brown ,  variegated  with  gray, 
fulvous  and  whitish;  below,  white,  with  more  or  less  buflfy,  belly 
•streaked  with  dusky  or  brown.  Immaivre, — Tail,  bright  gray,  without 
any  shade  of  red,  and  crossed  by  six  to  ten  regular  dark  bands.  A 
pn»n(»iinccd  blackish  zone  across  the  upper  part  of  the  belly. 
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RED-TAILED  HAWK. 
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Ungth,  Ifl.OO-Sft.OO:  wing,  13.50-17.7;);  tail,  M.50-10..'>0.     (Fi>her). 

Ranoe. — Eastern  North  America,  west  to  Great  Plnins;  from 
Hexioo  lo  North  Ijabrador,  Manitoba  and  NorthweBt  Territory. 
Breeds  alniost  throughout  its  range. 

Nesf,  in  high  trees,  of  sticks,  twigs,  grew,  etc.  Eggs,  8-4;  wliite, 
(ifteu  irrejfularly  and  variously  marked  with  different  shades  of  brown; 
•i.ZR  l)y  1.80. 

Couimon  resident:  mnre  numerous  in  southern  two-thirds  of  the 
Slate,  in  most  places,  where  it  is  the  most  nliundant  Buteo.  In  Ihe 
region  adj'aeent  to  Ohiongo  all  hnt  h  few  have  ln'on  destroyed.    They 


are  slightly  niigmtory,  perhaps  more  some  years  than  others,  as  tliey 
iire  more  numerous  during  the  migratory  periods,  AugusI,  Septeniljer, 
iind  March  und  April. 

This  is  ilic  best  known  of  the  larger  hawks,  heing  in  moat  place*' 
(■()rnmoMly  known  as  "Hen  Hawk,"  or  Chicken  Hawk.  'J'his  name  is  n 
Miisniimer.  Occasionally  an  individual  of  depraved  nature  becomes  ;i 
rhii-ken -eater,  but  as  a  rule  it  is  exceptional  for  them  to  attack  poultry. 
In  an  examination  of  twenty  Btomaehs,  made  by  me  a  few  years  ago, 
(here  were  but  two  that  had  eaten  chicken.^.  One  contained  the  re- 
mains of  a  Bobwhite;  the  remainder,  principally  mice  and  email 
rodent«. 

In  his  report  on  "The  Hawks  and  Owls  of  the  United  Slates,"  Dr. 
Kisher  gives  the  results  of  the  eTamination  of  ofi2  stomachs  of  this 
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hawk;  54  of  them  contained  poultry  or  game  birds;  51,  other  birds; 
278,  mice;  131,  other  mammals;  37,  batrachians  or  reptiles;  47,  in- 
sects; 8,  crawfish;  1,  centipede;  13,  offal;  and  89  were  empty.  Sixty- 
six  per  cent,  of  its  food  is  injurious  mammals  and  but  7  per  cent,  con- 
sists of  poultry.  The  Red-tailed  Hawk  greatly  prefers  the  smaller 
mammals,  reptiles  and  batrachians,  and  lives  almost  entirely  upon 
them  when  they  can  be  had.  In  their  absence  they  often  eat  grass- 
hoppers, crickets  and  beetles  extensively.  This  is  one  of  the  species 
that  is  mostly  beneficial  and  should  accordingly  receive  proper  protec- 
tion. Some  years  they  begin  mating  in  February,  and  I  have  found 
them  so  engaged  as  late  as  April  21  (1887).  They  at  once  proceed  to 
repair  the  old  nest,  which  they  generally  use.  In  southern  Indiana 
the  favorite  site  is  high  up  in  the  largest  of  the  Shell-bark  Hickories. 
One  such  nest  I  have  known  to  be  occupied  for  nearly  twenty  years. 
Their  call  note  is  given  as  ^^Eee-aah,^'  very  shrill.  Another  note  of  the 
breeding  season  is  something  like  "Chirr*^  or  "Pii-chirr**  when  perched 
near  the  nest  (Bendire).  I  have  never  found  its  nest  in  the  bottom 
lands,  but  in  some  regions  they  prefer  such  places.  Mr.  H.  W.  Mc- 
Bride  obtained  a  nest,  with  eggs,  in  Elkhart  County,  March  24,  1891. 
Mr.  L.  T.  Meyer  informs  me  of  a  nest,  with  two  eggs,  incubation  ad- 
vanced, taken  about  35  feet  from  the  ground,  in  Lake  Gouniy,  April 
19,  1885.  Ordinarily,  the  most  of  our  nests  are  found  in  March  and 
April.  Usually  but  one  brood  is  raised  a  year.  The  eggs  are  laid  at 
intervals  of  about  two  days.  Sometimes^  if  the  first  eggs  are  destroyed, 
this  Hawk  will  lay  another  set,  and  as  much  as  a  fourth  laying  has 
been  known  when  something  happened  to  the  others.  The  period  of 
incubation  is  about  four  weeks  (Bendire).  The  male  renders  some 
assistance  in  this  work,  and  at  other  times  provides  the  female  with 
food.  When  disturbed  during  nesting  time,  instead  of  attempting  to 
defend  their  home,  they  usually  fly  about  in  circles  high  above,  utter- 
ing their  shrill  screech.  The  following  excellent  notes  are  from  the 
pen  of  Mr.  H.  W.  McBride,  a  very  enthusiastic  collector,  who  has 
contributed  many  valuable  records  regarding  the  birds  of  northern 
Indiana: 

^^ext  to  the  Red-shouldered  Hawk,  this  is  the  most  common  hawk 
in  northern  Indiana.  A  few  remain  all  winter,  but  most  of  them  go 
south  late  in  the  fall,  returning  again  early  in  the  spring,  the  advance 
guard  coming  late  in  February,  and  by  the  middle  of  March  they 
may  be  seen  circling  in  pairs  about  their  old  nesting  places.  At  this 
time  they  are  quite  noisy,  and  it  is  seldom  that  one  or  more  can  not  be 
heard  uttering  their  shrill  *^squeal,''and  soaring  about  over  every  patch 
of  woods  containing  a  couple  of  acres  or  more. 
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"I  think  they  remain  mated  for  life,  as  I  have  not  only  noted  cer- 
tain peculiarities  of  the  birds  occupying  the  same  nesting  site  from 
year  to  year,  but  have  been  able  to  identify  certain  pairs  by  some  pe- 
culiar shape  or  markings  of  the  eggs. 

"Toward  the  latter  part  of  March  they  are  at  work  repairing  the  old 
home,  or,  if  it  has  been  destroyed,  in  building  a  new  one  in  the  same 
locality,  and  by  the  first  of  April  the  females  commence  laying.  The 
earliest  date  that  I  have  taken  the  eggs  of  this  species  was  March  29, 
1890,  when  I  took  a  set  of  two  fresh  eggs  near  Waterloo.  This  set  is 
remarkable  for  several  reasons.  In  the  first  place,  at  the  time  I  took 
it,  the  weather  was  very  cold,  the  ground  was  covered  with  snow,  and 
the  lower  part  of  the  nest  was  a  solid  mass  of  ice,  the  only  dry  and 
warm  spot  being  the  cavity,  about  eight  inches  in  diameter,  which 
had  been  covered  by  the  bird.  ITie  eggs  are  also  unusually  large, 
measuring  1.98  by  2.50  and  1.99  by  2.49  inches.  This  set  is  now  in 
the  collection  of  Mr.  H.  W.  Flint,  of  New  Haven,  Conn. 

"From  April  Ist  to  the  15th,  fresh  eggs  may  be  found,  but  after 
that  date  they  are  too  far  advanced  in  incubation  for  preservation. 

"My  observations  would  indicate  that  the  period  of  incubation  cov- 
ered about  18  days. 

"Out  of  about  26  sets  of  eggs  I  have  taken  the  stages  of  incubation 
average  as  follows:  Fresh,  April  5;  slightly  incubated,  April  8;  incu- 
bation advanced  one-half,  April  12;  nearly  ready  to  hatch,  April  17; 
young  just  hatched,  April  21. 

"On  March  10,  1891,  while  after  Great  Homed  Owls'  eggs,  near 
Waterloo,  I  saw  a  Eed-tail  fly  from  a  large  nest,  and  shot  her.  After 
ascending  the  tree  and  finding  the  nest  completed,  but  no  eggs,  I 
opened  the  bird  (female)  and  found  a  very  large  and  completely 
formed  egg,  with  a  hard  shell,  and  evidently  about  ready  to  lay.  This 
would  have  been  a  record  breaker,  as  it  was  nearly  twenty  days  earlier 
than  I  ever  found  their  eggs. 

"The  nests  are  large,  made  of  sticks,  lined  with  small  twiors,  loaves, 
and  sometimes  grass,  and  usually  placed  in  the  fork  of  a  large  tree — 
beech,  oak  or  ash^— anywhere  from  35  to  100  feet  from  the  ground. 

"The  birds  generally  leave  the  nest  upon  the  approach  of  any  one 
and  remain  at  a  good  distance,  circling  about  and  uttering  a  peculiar 
squeal"  very  unlike  the  harsh  scream  of  the  Red-shouldered  Hawk. 
The  usual  number  of  eggs  in  the  sets  I  have  taken  is  IwOy  and 
never  have  I  found  more  than  three.  The  largest  set  was  takeil  April 
13,  1890,  a  few  miles  from  Waterloo,  in  Dekalb  County,  and  is  now 
in  the  State  Museum  at  Indianapolis.  My  record  book  contains  thr» 
following  record  of  this  set: 
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-April  13,  1890.  No.  21—337.  Bed-tailed  Hawk.  Taken  5i  miles 
iiortliwest  of  town  (Waterloo),  on  the  Golden  liske  Eoad,  in  low, 
swampy  woods  <m  west  side  of  road.  Nest,  rather  large,  in  a  large, 
leaning  a^h  tree — 70  feet  from  the  ground.  Bird  left  nest  after  I 
started  to  climb.  Two  very  large  eggs,  1.98  by  2.46  and  2.04  by  2.60, 
the  largest  I  have  seen.    Incubation,  one-third  advanced." 

135.    (337d).    Buteo  borealis  harlani  (Aud.). 

Harlan's  Hawk. 
Synonym,  Black  Hawk. 

hi  Harlan's  Hawk  the  tail  is  mottled  with  rusty,  white,  gray,  and 
dusky;  the  rest  of  the  plumage  may  vary  from  that  of  the  typical  red 
tail  t^  nearly  black.     (Fisher). 

Size,  same  as  B.  borealis. 

Range. — Harlan^s  Red-tailed  Hawk  (Bntea  horealvi  harlani),  which 
until  recently  was  considered  a  species,  dwells  in  lower  Mississippi 
Valley  and  Gulf  States,  east  to  Georgia,  and  extends  casually  to  Kan- 
sas, Iowa,  Illinois,  Indiana  and  Pennsylvania. 

Nefit  and  Eggs,  probably  similar  to  those  of  B.  borealis. 

.Accidental  visitor.  Mr.  R.  B.  Williams,  Lebanon,  Ind.,  has  in  his 
])ossession  a  fine  s])ecimen  of  this  Hawk.  It  was  shot  and  its  wing 
})r()kcn  by  Mr.  W.  H.  Moler,  of  the  same  city,  in  Perry  Township, 
Boone  C'Ounty,  Ind.,  in  September,  1887.  He  brought  it  while  it  waf^ 
alive  to  Mr.  Williams,  who  mounted  it.  I^his  is  the  first  record  of  the 
Black  Hawk  from  Indiana.  In  Illinois,  Mr.  C.  K.  Wortht^i  shot  one 
«)f  a  pair  on  the  Mississippi  River,  near  Warsaw,  Hancock  ('ounty,  in 
1879.  I  have  in  my  collection  the  skin  of  a  spetnmen  taken  several 
years  a«ro  by  Mr.  W.  S.  Kverhart,  of  '^PoIchIo,  (Cumberland  (-ounty.  111., 
In  that  county,  and  presented  by  him  to  me.  This  speci(»s  is  so  rare 
that,  while  its  habits  and  food  are  ])robably  similar  to  that  of  the  typi- 
cal Red-tailed  Hawk,  it  is  of  no  value  to  us.  Iti?  plumagt*  varies  from 
much  the  siime  color  of  the  true  hormlis  in  uniform  black.  The  well 
known  Indian  Chief,  Black  Hawk,  was  probably  named  aft-er  this  bird. 

*186.    (339).    Buteo  lineatus  (Gmbl.). 

Red-Bhouldered  Hawk. 

Adult. — Head,  niKjk,  and  lower  parts,  more  or  less  rusty  or  cinna- 
mon, transversely  spotted  or  barred  with  whitish;  tail,  black,  crossed 
by  about  six  bands  of  white.  Above,  reddish-brown,  the  center  of  the 
featliers    darker   than   the    edges.      Immature. — Lower    parts,    dull 
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\vliiti>h,  lougiiudinallv  spi^ttinl  or  sMx^akiH)  with  dark  brown;  tAiU 
dusky,  crossed  by  numerous  narrow  Ivands  of  dull  buffy  or  jn^yifth- 
brown. 

Length,  17.50-22.00;  wing,  11.25-14.25;  tail,  S.OO-IO.OO.    (Fisher). 

Range. — Eastern  North  America,  Mexico  to  Hudson  Bay  and  Novw 
Siotia:  west  to  Texas  and  Great  Plain.  Breeds  throughout  it^  rangi\ 
Winters  principally  south  of  northern  United  States  lH>undary. 

Nest,  in  tree,  of  sticks,  t\*igs,  lined  with  grass.  liggSy  2-5;  extremely 
variable,  usually  dull  whit^,  variously  marked  with  brt>wn:  2.15  by 
1.70. 

Resident,  varying  in  numbers,  locally,  and  with  the  seasons.  In 
some  localities  in  northern  Indiana  they  are  abundant  in  summer,  and 
breed  commonly.  It  is  common  and  breeds  in  the  lower  Wabash 
Valley.  In  tJie  southeastern  part  of  the  State,  including  the  White- 
water Valley,  northwest  to  Carroll  and  Wabash  counties,  it  is  not  com- 
mon in  summer,  but  is  more  numerous  during  the  migrations  and  in 
winter.  While  it  breeds  throughout  the  State,  and,  in  fact,  through- 
out its  range,  there  are  places  where  it  is  very  common.  In  Connect  i- 
out  and  the  southern  portions  of  New  York  it  is  safe  to  say  that  its 
nests  outnuml)er  those  of  all  the  other  birds  of  prey  combined  (Fisher, 
Hawks  and  Owls  of  U.  S.,  p.  66).  In  other  parts  of  New  York  it  is 
reported  as  follows:  It  is  the  commonest  bird  of  prey  in  Oneida  and 
llorkimer  counties  (Bendiro,  li.  H.  of  N.  A.  Birds,  I,  p.  219).  Coin- 
mcm  in  Cayuga,  Onondaga,  Seneca  and  Wayne  counties  (Rathbun  ot 
al..  Rev.  li.  B.  Cent.  N.  Y).  Common  southern  resident  in  southern 
Ontario:  more  frequent  there  than  any  other  "Chicken  Hawk''  (Mcll- 
wraith).  In  Wayne  County,  Ohio,  it  is  more  numerous  than  any  other 
Hawk,  outnumbering  the  Red-tailed  Hawk  about  three  to  one  (Ober- 
liolser).  In  southern  Michigan  it  is  more  common  than  the  Red-tailed 
Hawk  at  Bay  Citv:  common  at  Port  Sanilac  and  in  Kalamazoo  County 
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(Cook);  also  in  Wayne  County  (Trombley).  In  Dekalb  County,  Ind., 
Mr.  H.  W.  McBride  says  the  Red-tailed  Hawk  is  tolerably  commcm. 
but  the  Red-shouldered  is  abundant.  In  Elkhart  it  is  nearly  as  com- 
mon. In  Monroe  it  is  about  as  numerous  as  B.  horeMsf.  and  is  com- 
mon in  Vigo  (Evermann). 

Mr.  Robert  Ridgway,  in  a  recent  letter,  says,  in  Knox  and  Gibson 
counties,  in  Indiana,  as  well  as  Wabash,  Lawrence  and  Richland  coim- 
ties.  111.,  and  in  the  district  about  Washington,  D.  C,  the  Red-shoul- 
dered Hawk  is  far  more  numerous  than  the  Red-tailed.  I  am  sure 
there  are,  in  the  counties  mentioned  in  Indiana  and  Illinois,  at  least 
five  times  as  many  Red-shoulders  as  Red-tails,  and  I  think  the  dis- 
]»nrity  of  numbers  was  even  greater  in  most  places,  fully  ten  to  one? 
50 — Qeol. 
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It  is  probable  that  these  localities  will  be  found  to  connect,  tlius 
forming  a  narrow  belt  from  the  Atlantic  coast  to  the  Mississippi  Val- 
ley, or  beyond,  where,  under  somewhat  similar  conditions,  they  may 
be  found  breeding  in  greater  numbers  than  elsewhere.  Into  these 
favorite  localities  in  Indiana  and  Michigan  the  migrants  arc  found 
returning  from  the  middle  of  February  to  the  25th  of  March.  They 
begin  mating  at  once.  Generally  an  old  nest  is  repaired  and  used. 
The  nests  are  smaller  and  are  not  placed  so  high  on  an  average  a£  the 
Red-tail's,  the  range  being,  perhaps,  from  20  to  65  feet.  In  northern 
Indiana  they  must  begin  laying  by  the  middle  of  Miarch.  Mr.  Eidg- 
way  has  taken  its  eggs  at  Mt.  Carmel,  111.,  April  1,  1867  (Bendire, 
L.  H.  N.  A.  B.,  I,  p.  223).  Mr.  Blatchley  saw  one  on  its  nest  near 
Terre  Haute,  April  1,  1891.  In  the  northern  part  of  the  State  it  is 
commonly  breeding  and  has  full  sets  before  April  15.  Mr.  H.  W.  Mc- 
Bride  has  had  better  opportunities  to  observe  these  Hawks  than  any 
one  I  know  in  Indiana.  He  says  that  the  birds  in  immature  plumage 
sometimes  nest,  and  that  he  took  a  set  of  five  eggs  of  such  a  bird  in 
Dekalb  County,  April  22, 1890.  He  also  was  led  to  believe  that  a  Red- 
tailed  and  a  Red-shouldered  Hawk  mated  that  vear.  He  examined 
the  nest  twice  that  spring  and  both  times  was  attacked  by  such  a  pair. 
'^The  wood  was  small;  there  were  no  other  nests  near,  and  he  was  unable 
to  find  any  other  Hawks  in  that  vicinity.  The  Red-shouldered  Hawk 
was  killed  before  any  eggs  were  deposited,  and  the  other  was  seen  no 
more.  The  following  interesting  notes  were  also  furnished  by  Mr.  H. 
W.  McBride: 

"By  far  the  most  common  Hawk  in  northeastern  Indiana.  There 
is  hardly  a  patch  of  woods  containing  an  acre  or  more  that  is  not  the 
home  of  a  pair  of  them,  but  imless  the  woods  be  very  extensive,  only 
one  pair  will  be  found  nesting  in  it. 

"The  notes  concerning  the  Red-tail  will  nearly  all  apply  to  this 
species  also,  as  their  habits  are  almost  identically  the  same. 

"As  to  the  date* of  neeting,  the  Red-shoulder  is  perhaps  a  few  days 
later  than  the  Red-tail. 

"T  have  taken,  together  with  my  father,  about  80  set^  of  eggs  of 
this  hawk  since  1884,  and  have  examined  several  hundred  nests.  The 
variety  of  the  eggs  is  infinite,  and  the  size  runs  from  that  of  the 
Cooper's  Hawk  to  as  large  as  the  average  Red-tail's  egc:.  Some  are 
nearly  round,  like  an  Owl's  egg,  some  pear-sha])ed,  some  a  ]x»rfect 
oval;  and  in  markings  they  nin  from  nearly  a  plain,  dirty  white  to 
being  so  heavily  marked  by  large  blotches  of  brown  and  chocolate  as 
to  almost  obscure  the  ground  color.  Below  I  give  extracts  from  my 
notebook  covering  some  of  the  more  peculiar  set*  T  have  found: 
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'No.  5—339.  Red-shouldered  Hawk.  Taken  April  5,  1890,  Ihm' 
miles  northeast  of  Waterloo.  In  low,  marshy  woods.  Nest  in  oak 
tree,  about  75  feet  from  ground.  Very  small  nest — probably  an  old 
crow's  nest  repaired.  Birds  veiy  aggressive  and  repeatedly  flew  past 
my  head  as  I  was  climbing.  Eggs  are  very  peculiar,  being  pwir-shapod 
and  finely  speckled  all  over  with  lavender  and  brown.  Four  ^gs.  In- 
cubation commenced. 

^'No.  34—339.  Red-shouldered  Hawk.  Taken  April  25,  1890,  in 
same  woods  as  No.  5  and  about  200  yards  from  same  place.  Un- 
doubtedly the  same  birds,  as  the  eggs  are  exactly  like  those  described 
above.  Nest  in  large  oak  tree,  very  hard  to  climb.  Birds  very  aggres- 
sive, as  before.  Three  fresh  eggs.  On  the  edge  of  the  nest  was  a  large 
(lead  garter  snake.    This  set  is  now  in  the  State  Museum. 

'*No.  27 — 339.  Red-shouldered  Hawk.  Three  fresh  eggs  taken 
April  18,  1890,  three  miles  south  of  Waterloo.  Eggs  remarkably 
small,  as  small  as  those  of  Cooper's  Hawk.  Nest  in  large  sugar  tree, 
about  60  feet  up,  and  was  lined  with  an  old  Baltimore  Oriole's  nest. 
The  birds  were  very  bold  and  remained  after  I  descended.  I  shot  the 
female  to  assure  myself  as  to  the  identity.  This  set  is  also  in  the  State 
Museum.'' 

Most  persons  give  three  as  the  common  number  of  eggs,  but  four 
are  probably  as  often  found,  and  often  five.  The  eggs  are  laid  at  in- 
tervals of  two  or  three  days.  The  period  of  incubation  is  about  four 
weeks  (Bendire).  In  this  species  both  sexes  share  the  labor  of  build- 
ing, incubating  and  feeding  the  young.  It  is  said,  should  the  female 
be  killed,  the  male  will  rear  the  young. 

The  Red-shouldered  Hawk  is  mostly  beneficial.  In  the  immature 
plumage  it  is  known  as  Winter  Falcon.  Its  food  is  more  varied  than 
that  of  most  Hawks.  Under  the  direction  of  Dr.  C.  Hart  Merriam, 
Ornithologist  of  the  United  States  Department  of  Agriculture,  the 
food  of  this  Hawk  was  studied.  Of  220  stomachs  examined,  three 
contained  poultry;  12,  other  birds;  102,  mice;  40,  other  mammals;  20, 
reptiles;  39,  batrachians;  92,  insects;  16,  spiders;  7,  crawfish;  1,  earth- 
worms; 2,  ofifal;  3,  fish,  and  14  were  empty.  It  was  thus  shown  that 
at  least  65  per  cent,  of  their  food  consists  of  small  rodents,  while  they 
and  injurious  insects  amount  to  about  90  per  cent.  Hardly  1^  per 
cent,  thereof  was  poultry  and  game.  These  valuable  birds  deserve 
anrl  should  receive  the  protection  of  every  one,  particularly  the  farmer. 
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Sahcenm  Taobytrioechih  Kaop. 

*137.    (343).    Buteo  Utissimus  (Wils.). 

Broad-winced  Hawk. 

Adult. — Above,  dusky-brownish,  darker  on  back;  below,  brownish, 
dull  rufous,  or  rusty,  more  or  less  broken  by  white  transverse  spotting; 
lower  belly,  white,  barred  with  dull  rufous;  tail,  blackish,  crossed  by 
two  to  four  bands  of  gray  or  brownish-white.  Immature, — Entire 
under  parts,  dull  white  or  buffy,  with  longitudinal  brown  or  dusky 
streaks  on  breast  and  sides;  tail,  grayish-brown,  crossed  by  five  to  seven 
narrow  bands  of  dusky. 

Length,  13.26-18,00;  wing,  9.75-11.40;  tail,  6.50-8.00.     (Fisher). 

Range. — America,  from  Ecuador  north  over  eastern  North  America 
to  New  Brunswick,  Hudson  Bay.  Breeds  from  Cuba  and  southern 
United  States  northward.  Winters  from  New  York  and  in  Mississippi 
Valley  from  latitude  40®  south. 

Nest,  in  trees,  of  sticks,  lined  with  strips  of  bark  and  leaves.  Bggs, 
2-4;  dull  grayish-white,  spotted  and  blotched  with  diiferent  shades  of 
brown,  hazel,  drab  and  fawn-color,  also,  sometimes,  shell  markings 
(Bendire);  1.93  by  1.66. 

Resident  in  southern  Indiana;  summer  resident  northward.  Not 
common.  ,  Most  often  seen  in  spring  and  fall.  Mr.  C.  E.  Aiken  tells 
me  it  breeds  in  Lake  County,  and  Mr.  Robert  Ridgway  notes  its  breed- 
ing in  Ejiox  and  Gibson  counties.  In  the  northern  part  of  the  State 
they  depart  from  August  till  the  coming  of  severe  weather,  and  return 
in  March  or  early  April. 

This  Buteo  is  much  smaller  than  either  the  Red-tailed  or  Red-shoul- 
dered. It  nests  later,  usually  in  May  or  June.  The  nests  are  smaller, 
and  sometimes  a  crowds  nest  is  occupied.  It  has  been  known  to  nest 
in  the  fork  of  a  tree,  within  three  feet  of  the  ground.  The  sites  range 
from  that  to  about  60  feet  high.  The  eggs  are  deposited  at  intervals 
of  one  or  two  days.  But  one  brood  is  raised.  Both  parents  incubate 
and  care  for  the  young.  The  incubation  period  is  from  twenty-one  to 
twenty-five  days.  The  following  summary  of  the  stomachs  of  65  of 
these  Hawks  examined  shows  that  2  contained  small  birds;  15,  mice; 
13,  other  mammals;  11,  reptiles;  13,  batrachians;  30,  insects;  2,  earth- 
worms; 4,  crawfish;  and  7  were  empty  (Fisher,  Hawks  and  Owls  of 
U.  S.,  p.  83).  This  Hawk  is  valuable  because  of  its  destruction  of 
mice  and  other  mammals  and  insects.  In  the  meadows  it  wages  war 
upon  grasshoppers,  crickets,  May  beetles  and  other  beetles;  and  in  the 
orchards  and  woods,  upon  caterpillars,  the  larvae  of  large  moths,  which 
feed  upon  the  foliage.  This  Hawk  is  much  more  beneficial  than 
otherwise,  and  is  worthy  of  protection. 


RlKPJi    OF    InTHANA.  TS*> 


Legs^  densely  fetihered  in  front  and  on  sidos  down  to  bn^e  of  toes. 
Width  of  bill  at  corners  of  month,  L35*L45  inchos:  hoad  and  neck, 
whitish,  streaked  with  dnskv.  Abore,  iiregnlarly  varied  with  white, 
^nmjish,  dnaky  or  rusty;  base  of  tail  and  feather?  oovoring  its  upper 
^^nifaoe,  white;  broad  band  near  end  of  tail,  grayish  or  dusky:  K^low, 
whitish,  nsoally  with  a  band  of  dusky  across  fn^nt.  Specimens  are 
sometiineB  neariy  uniform  black. 

Length,  19,My-«5.50;  wing,  15.75-18.00;  tail  9.1HV11.00.    (Fisher), 

Range. — North  America,  north  of  Mexico,  breeding  north  of  the 
United  States  (excepting  Alaska),  from  about  latitude  49*:  Quebec 
northwanL 

y^ity  in  trees  or  on  rocks,  of  sticks,  grass  and  weeds.  Hggs^  ^^-5; 
greenish  or  dingy-white,  streaked  or  spotted  and  blotcheii  with  various 
>hades  of  dark  and  light  brown,  ochraceous  and  drab:  ^.31  by  1.74. 

Winter  visitor  of  irregular  occurrence;  usually  rare,  except  along 
the  western  side  of  the  St«te,  where  it  is  more  or  less  ci>mn\on.  Some 
winters  they  are  very  abundant  throughout  the  State.  I'lach  fall 
these  birds  ccune  into  the  United  States  from  their  breeding  grounds, 
far  to  the  north,  like  an  army.  They  are  most  numerous  in  the  prairie 
districts,  and  the  extension  of  their  range  depends  \\\kh\  food  and 
weather  conditions.  In  the  vicinity  of  Chicago,  Cook  County,  111.,  and 
l^ke  County,  Ind.,  it  is,  during  winter,  the  most  common  of  the  larger 
hawks.     (J.  G.  Parker,  Jr.). 

In  Knox  County,  Ind.,  it  is  usually  common  at  the  same  si^son 
(Chansler).  To  the  south  and  east  of  the  Wabash  River  it  is  unusual 
to  find  them,  but  when  they  do  appear  it  is  almost  always  in  some 
numbers.  The  winter  of  1894-5  they  extended  their  range  as  far  as 
Boone  County,  where  they  were  found  in  numbers. 

Mr.  J.  E.  Beasley  wrote  me,  January  8, 1895,  that  he  then  had  in  his 
oflSce  at  Lebanon  six  specimens,  all  from  Boone  County.  One  was 
taken  near  Greencastle,  October  21  or  22,  1894  (Black). 

The  winter  of  1886-7  they  accompanied  the  great  nmltiiucio  of 
rapacious  birds  that  spread  over  the  States  north  of  the  Ohio  Kivcr. 
They  appeared  in  the  southeastern  counties  of  Indiana  in  December 
and  remained  until  near  April  1.  Thirteen  were  reported  from  De- 
catur and  Rush  counties.  They  were  equally  abundant  in  Franklin. 
Some  of  the  specimens  in  my  collection,  obtained  that  winter,  repre- 
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sented  the  extreme  of  the  black  phase.  They  frequented  the  meadows, 
pastures  and  stubbles,  where  ihey  fed  upon  the  mice,  which  were  so 
common  that  winter.  They  appear  in  the  vicinity  of  Chicago  from 
the  middle  to  the  last  of  October  and  in  Knox  County,  Ind.,  from  the 
Ist  to  the  20th  of  November.  Some  years  they  leave  in  February, 
but  usually  they  remain  well  into  March,  sometimes  to  about  April  1. 
March  12,  1887,  Mr.  E.  L.  Guthrie,  of  Adams,  sent  me  one  of  six  or 
seven  noted  in  that  vicinity.  He  said  their  principal  food  was  mice, 
but  he  discovered  one  a  few  days  before,  feeding  on  the  carcass  of 
a  dead  lamb.  Another  person  saw  one  eating  the  carcass  of  a  dead 
skunk.  The  stomachs  of  six  examined  by  me  that  winter  contained 
nothing  but  mice  and  one  rabbit.  The  summary  of  the  report  of  the 
investigations  made  under  the  direction  of  Dr.  Merriam,  of  the  United 
States  Department  of  Agriculture,  shows  that  of  49  stomachs  ex- 
•  amined,  40  contained  mice;  5,  other  mammals;  1,  lizards;  1,  insects; 
and  4  were  empty.  It  is  known  also,  at  times,  to  eat  grasshoppers 
extensively.  It  sits  upon  a  low  perch  and  watches  for  its  prey,  and 
also  sweeps  the  meadow,  prepared  to  seize  a  mouse,  when  it  appears. 
They  vary  much  in  color,  ranging  from  very  light  to  nearly  uniform 
black.  Whenever  they  are  with  us  they  are  valuable  friends  of  the 
farmer.  So  far  as  we  know,  there  is  not  a  harmful  thing  they  do. 
They  are  w/roWy. beneficial.  They  breed  far  north,  in  trees,  or  upon 
clififs.  The  eggs  are  deposited  at  intervals  of  two  or  three  days.  In- 
cubation apparently  begins  before  all  are  laid,  and  lasts  about  four 
weeks.  One  brood  is  raised  a  year.  This  Hawk  is  said  to  be  of  a  very 
peacefid  disposition,  and  soon  becomes  accustomed  to  permitting  itself 
to  be  handled  after  a  few  days*  captivity. 

76.    Grnub  AQUILA  Bribhon. 

139.    (349).    Aquila  chryssBtos  (Linn.). 

Golden  Eagle. 

Legs,  densely  feathered  down  to  base  of  toes.  This  character  will 
separate  it,  in  any  plumage,  from  the  White-headed  Eagle,  which  is 
the  only  other  Eagle  in  the  United  States. 

Length,  30.00-40.00;  wing,  23.00-27.00;  tail,  14.00-16.00.    (Fisher). 

Range. — Northern  portions  of  Northern  Hemisphere;  south  in 
North  America  to  southern  California,  Mexico  and  Georgia.  Breeds 
chiefly  in  mountainous  regions  throughout  its  range.    . 

Nesty  on  cliffs,  sometimes  in  trees;  a  collection  of  sticks.  Eggs, 
2-3;  whitish,  sometimes  unmarked,  usually  more  or  less  blotched, 
spotted  or  clouded  with  various  shades  of  brown;  2.93  by  2.34. 
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Winter  resident;  occurs  regularly,  but  is  not  common.  It  is  said  to 
have  been  more  numerous  formerly.  There  is  no  record  of  its  having 
bred  in  Indiana;  though  Mr.  C.  L.  Cass  reports  having  observed  a 
specimen  at  Clear  Lake,  Steuben  County,  August  17  and  18,  1894, 
and  Dr.  Joseph  L.  Hancock,  of  Chicago,  saw  one  at  Dune  Park,  Ind., 
August  7,  1897.  It  usually  is  not  seen  imtil  late  in  November.  A 
fine  specimen  was  taken  near  Andersonville,  November  24,  1895,  and 
was  alive  when  last  heard  from,  the  present  summer  (1897).  A  fine 
adult  was  taken  near  Indianapolis,  November  29,  1891  (Noe).  They 
disappear  irregularly,  not  being  seen  usually  over  the  greater  part  of 
the  State  after  February,  but  sometimes  remaining  in  the  vicinity  of 
Lake  Michigan  into  March,  or  even  April.  One  was  noted  in  Porter 
County,  April  25, 1887  (Trouslot).  A  pair  were  seen  in  Lake  County, 
March  10,  1885  (Meyer);  and  one  at  Tracy  Station,  Starke  County, 
March,  1884  (Coale).  The  greater  number  are  seen  in  December, 
January  and  February.  The  winter  of  1881,  it  was  noted  by  Mr. 
E.  R.  Quick  near  Brookville,  three  times.  In  1884,  once,  and  1889, 
twice,  in  the  same  vicinity. 

December  18,  1896,  one  was  caught  in  a  steel  trap,  set  for  a  skunk, 
and  baited  with  a  rabbit,  near  Fairfield,  Ind.  That  same  month  one 
was  killed  near  Waynetown,  and  is  now  in  the  collection  of  Wabash 
College,  Crawfordsville.  In  addition  to  these,  I  have  ten  other 
records  of  its  recent  occurrence  in  this  State.  It  is  most  often  taken 
when  the  landscape  is  clad  in  snow,  and  the  streams  locked  in  ice. 
Their  food  is  scarce,  and  they  are  often  taken  in  traps,  set  for  animals, 
or  for  owls,  from  which  it  has  attempted  to  take  the  bait.  While 
the  Golden  Eagle  will  occasionally  carry  ofif  lambs,  young  pigs  and 
poultry,  and  even  attack  animals  as  large  as  a  calf,  their  natural  food 
is  rabbits,  ground-hogs,  grouse,  waterfowl  and  other  game  birds. 
They  are  very  destructive  to  the  noxious  rodents  that  diamage  the 
farmers^  crops.  Stories  of  their  carrying  off  children  have  been  usual- 
ly found  to  have  orginated  in  the  brain  of  man,  and  not  in  fax;t. 
Prof.  Stauley  Coulter  informs  me  of  one  of  these  Eagles,  that  was 
killed  by  Mr.  M.  G.  Jordan,  Jordan  Grove,  White  County,  in  Deceni- 
1)(T,  1896,  as  it  was  hovering  over  a  litter  of  little  pigs.  Much  has 
been  said  about  the  fierceness  of  the  Golden  Ea^le,  and  its  ability  to 
dcfond  its  nest,  yet  those  who  have  studied  its  habits  sav  these  stnte- 
monts  are  false,  as  these  birds  are  cowardly,  leaving  the  nest  when 
persons  approach  it,  and  not  returning  till  danger  is  past.  They 
seem  sometimes  to  mate  before  they  leave  us,  in  the  spring.  They 
breed  in  the  mountainous  parts  of  America.  The  nest  is  usually 
placed  upon  a  projecting  shelf,  on  the  side  of  a  high,  steep  cliff.     In 
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('iili[<iniin.  however,  mont  "f  tlio  nest?  iin-  plni^^d  in  Irvw.  The  nest 
is  iHrgc.  Two  or  three  egga  are  a  set,  aiid  1)«t  one  brood  is  raised  in  a 
vifir.  Thev  bepin  nentinji,  in  this  latitude,  in  Mnrch,  aJid  continue 
tlivongh  May,  and  even  far  nortli  fresh  egps  have  been  found  in  June. 
Several  days,  Hoinetinies  a  week,  infcrvpne.'  between  layinR  the  eggs, 
tni-iiluition  hwU  ahimt  four  weeks.  Tf  is  performed  atmost  entirely 
by  Ihe  female,  who  is  supplied  wilb  food  by  the  male. 

TT.    <JK»ir»HALI.-KBTr8S«vrniiv. 

*140-    (3-i2).    Halieeetns  leucooephalus  (Linn.>. 

Bald  E^le. 


I,iiner  ibirri  of  b'L'  iiiiki'd  iill  iinnui'l.  'I'!ii>  ebarac'lcr  will  se|janile 
it  in  any  plumage  fram  the  (ii)ldeii  Kngle,  which  is  Ihe  only  other 
Kiigli-  in  the  I'nited  States. 

Lrn^-lli.  :ii)-i;(:  wing.  ^O-'JfS:  liiil, 

it.AMIK.-    Whole  of  Noi-th    Altieri.'.! 
.Meiitiiiii    Isliinds,   and    Kiuneliiilka. 
range. 

Xrsl.  large,  in  tr<tf«,«r  nn  cliirH;  of  si 
i>r  moss.     A'.flys.  1-3;  white;  2.!t0-2.27. 

Resident  locally;  formerly  common  resident  throughout  the  State, 
and  still  generally  distributed  in  fall,  winter  and  spring.  Throi!gh- 
oul  the  Whitewater  Valley,  where  thoy  formerly  nested,  and,  in  fact. 


I-IC.     (Fisher), 

II.  from  Mexico  In  Arctic  coast. 
Breeds    locally    throughout    its 

iielimc^  lined  with  grus- 
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in  all  tlie  region  east  and  south  of  the  Wabash  Kiver,  it  is  not  now 
known  to  breed.  There  they  appear  in  October  and  November,  and  arc' 
seen  until  March^  and  sometimes  late  April.  One  was  noted  at  Brook- 
ville,  April  19,  1881.  Its  former  occurrence  led  to  a  number  of 
streams,  fords  and  lakes,  and  other  topographic  features,  receiving  tho 
distinctive  name  Eagle.  It  has  recently  been  reported  as  breeding  in 
Laporte  County,  1885  (Byrkit);  Knox  County,  188fi  (Ridgway);  may 
breed  yet,  noted  April  18  and  26,  1897  (Chansler);  Porter  County, 
near  De  Motte,  1894  (Pfrimmer).  In  Lake  County  it  bred  quite  com- 
monly 40  years  ago.  Still  breeds  in  limited  numbers  in  the  tall  trees 
along  the  Kankakee  River  (Meyer,  Ball).  Found  breeding  near 
Tolleston  in  1871,  and  at  Water  Valley  in  1886  (Aiken).  Aui^ust  8, 
1887,  Mr.  F.  M.  Woodruff  saw  five  Bald  Eagles  at  Miller's,  Ind.,  and 
shot  one,  which  proved  to  be  a  young  one.  August  21,  he  took  a 
female,  and  found  a  nest  about  one  mile  south  of  the  sand  hills  in  the 
l)ine  timber. 

In  Starke  County,  at  English  Lake,  they  still  breed  regularly.  I 
have  reports  from  there  for  a  number  of  years.  In  1892  two  pair- 
were  found  nesting  within  a  half  mile.  One  nest  was  found  February 
27,  when  it  was  repaired,  and  probably  contained  eggs.  It  was  about 
80  feet  up  in  a  dead  elm.  The  other  was  found  March  6.  It  was 
in  the  top  of  a  tall  sycamore  (Deane).  Mr.  Joseph  E.  Gould  took  three 
fresh  eggs  from  a  nest  in  a  sycamore  tree,  sixty-five  feet  up,  at  English 
Uke,  March  19,  1893  (0.  and  0.,  April,  1892,  p.  64).  They  for- 
merly bred  along  the  Tippecanoe  River,  in  Carroll  County  (Evor- 
mann);  and  in  Dekalb  County,  where  it  is  possible  they  may  yet. 
1890  (H.  W.  McBride).  One  of  their  nests,  built  near  the  river  about 
^Ye  miles  west  of  Brook ville,  was  used  by  them  for  many  years.  While 
in  general  the  nest  is  in  trees,  from  20  to  100  feet  up,  it  is  sometimes 
found  on  projections  of  cliffs;  on  the  coast  of  Texas,  rarely,  on  the 
ground. 

The  nest  is  very  bulky,  and  is  often  repaired,  and  used  for  many 
years.  Nesting  begins  with  us  late  in  February,  and  continues? 
through  March,  sometimes  in  April.  Eagle  B'ord,  near  by,  so-called  on 
account  of  this  well-known  nest,  will  continue  to  designate  the  lo- 
cality. 

The  eggs  are  laid  at  intervals  of  three  or  four  days.  Both  birds 
t^ke  part  in  incubation,  which  lasts  about  a  month.  But  one  brood 
is  raised  in  a  year. 

The  Bald  Eagle,  in  its  adult  form,  is  the  emblem  of  the  United 
States.  It  will,  in  that  plumage,  be  readily  recognized  by  its  white 
head  and  tail.     As  in  hawks,  the  female  exceeds  the  size  of  the  males. 
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The  young  have  a  greater  expanse  of  wing  than  the  adnlis^  and  have 
not  the  white  head  and  tail.  They  do  not  assume  perfect  plumage 
until  the  third  year.  The  first  year  they  are  black,  and  are  known 
as  the  Black  Eagle,  also  ^^ashington  Eagle.*'  The  second  year,  they 
are  commonly  called  "Gray  Eagles."  It  is  well  to  recall  that  this  and 
the  Golden  Eagle  are  the  only  Eagles  in  the  United  States. 

The  favorite  food  of  the  Bald  Eagle  is  fish.  These  it  picks  up  on 
the  beach,  where  they  are  strewn;  takes  by  robbery  from  the  Osprey; 
or,  when  it  can  get  them  in  no  other  way,  catches  itself.  February 
24,  1891,  Mr.  R.  Deane  saw  one  of  them  fishing  at  English  Lake.  It 
poised  in  the  air,  after  the  manner  of  a  Kingfisher,  sustaining  itself 
by  rapid  vibration  of  its  wings,  then  suddenly  "let  go*'  and  fairly  dived 
to  the  water.  This  was  repeated  twice.  Failing  in  procuring  fish,  it 
preys  upon  all  kinds  of  waterfowl.  They  also  eat  lambs,  small  pigs 
and  poultry.  Mr.  E.  J.  Chansler  informs  me  of  a  Bald  Eagle  that 
was  killed  in  Enox  County,  October  1,  1896,  which  had  killed  two 
lambs.  Mice  and  other  rodents  form  an  important  article  of  their 
food,  and,  all  in  all,  they  are  considered  to  belong  to  that  class  of 
rapacious  birds  whose  lives  are  mostly  beneficial. 

SUBFAMH^Y    FALCONINiE.       FaIXX)N8. 

78.    OiNus  FALCO  LikN/KUB. 

(1^,  Only  first  primary  with  inner  web  emarginated;  first  quill  longer  than  the 
fourth;  tarsus  shorter  than  middle  toe,  and  scarcely  feathered  below  the  knee; 
wing  over  11.00.    Subgenus  Rhynchodon  Nitzsch. 

F.  peregn^us  anatum  (Bonap.).     141 
a'^.  Two  outer  primaries  with  inner  webs  emarginated ;  first  quill  shorter  than  the 
fourth. 
6^  Basal  joints  of  toes  with  small  hexagonal  scales;  tarsus  about  equal  to  mid- 
dle toe.     Size  small;  wing,  9.00  or  less;  sexes  unlike. 

Subgenus  ^Esalon  Kaup.     F.  coluxnbariuB  Linn.     142 
h^.  Basal  joints  of  toes  covered  with  transverse  plates;  tarsus  longer  than  middle 
toe;  size  small,  wing  8.00  or  less;  sexes  different. 

Subgenus  Tinnunculus  Vieillot.    F.  sparverius  Linn.     143 

Subgenns  Rhtnohodon  Nitssoh. 

"^141.    (356).    Falco  peregrinus  anatum    (Bonap.). 

Duck  Hawk. 

Adult, — First  and  second  wing  feathers  equal  and  longest.  Top 
of  head,  black,  decidedly  darker  than  back;  chest,  creamy-buff, 
buffy-white,  or  pure  white,  often  unspotted,  never  very  heavily 
spotted  with  blackish.  Immature, — Lower  parts  streaked  with 
dusky.  In  Peale's  Falcon,  the  top  of  the  head  is  dark  slaty,  uniform 
with  back;  chest,  heavily  spotted  with  blackish. 
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Length,  15.50-20.00;  wing,  11.30-14.75;  tail,  6.00-9.00.     (Fisher). 

Range. — America,  from  Chili  to  Arctic  coaat.  Breeds  locally  from 
the  mountains  of  South.  Carolina,  Arkansas  and  Lower  California, 
north.  Winters  chiefly  south  of  northern  boundary  of  United  States 
(New  York  and  Manitoba  south). 

Nesty  in  cavity  in  trees,  and  on  cliffs.  Eggs,  3-5;  pale  creamy- 
white,  sometimes  overlaid  with  light  chocolate,  irregularly  blotched, 
streaked  and  spotted  with  bro\ni  or  reddish-brown;  2.10  by  1.68. 

Resident,  not  rare,  in  Lower  Wabash  Valley.  Throughout  the  re- 
mainder of  the  State,  rare.    Migrant.    Breeds. 

In  the  spring  of  1878,  Mr.  Robert  Ridgway  discovered  that  this 
was  by  no  means  a  rare  bird  in  the  heavy  timber  in  the  bottoms  of  the 
Wabash  River,  in  the  vicnity  of  Mt.  Carmel,  Illinois.  Three  nests 
were  found  there.  All  were  placed  in  cavities  in  the  top  of  very  large 
sycamore  trees,  and  were  inaccessible.  One  of  these  trees  was  felled, 
and  measurements  with  a  tapeline  showed  the  nest  had  been  eighty- 
nine  feet  from  the  ground.  It  was  placed  in  a  shallow  cavity,  caused 
by  breaking  off  of  the  main  limb,  the  upper  part  of  which  projected 
sufficiently  to  protect  it.  Four  fully  f eatiiered  young  were  taken  from 
the  nest  (B.  N.  0.  C,  1878,  pp.  163,  164). 

Mr.  Ridgway  also  informs  me  it  breeds  in  Enox  and  Gibson  coun- 
ties, Ind.  The  Duck  Hawk  usually  nests  on  the  projections  of  cliffs, 
and  the  foregoing  sites  are  unusual.  It  has  been  taken  elsewhere  in 
Indiana  but  a  few  times.  A  specimen  in  the  coDection  of  Mr.  G.  P. 
Morson  was  taken  in  Starke  County,  Ind.,  September  26,  1884.  Mr. 
Toppan  has  noted  it  in  Lake  County  in  winter.  There  is  a  specimen 
in  the  collection  in  the  State  Museum,  which  Mr.  J.  E.  Beasley 
informs  me  was  taken  near  Slabtown,  Boone  County,  May  14,  1896. 
This  is  the  largest  of  the  true  Falcons.  If  the  days  of  falconry 
were  here,  it  would  be  considered  of  great  value  for  such  sport.  It 
generally  mates  in  February.  In  this  latitude  its  nesting  time  is 
April  and  May.  The  eggs  are  deposited  two  or  more  days  apart. 
Incubation  is  performed  by  both  birds,  and  lasts  about  four  weeks. 
But  one  brood  is  reared  in  a  year.  The  late  Col.  N.  S.  Goss  said,  the 
males,  as  far  as  noticed,  sit  upon  the  eggs  in  the  fore  part  of  the  day, 
and  the  females  during  the  latter  part.  It  is  found  to  be  one  of  the  dis- 
tinctively harmful  species.  If  it  were  more  conmion,  it  would  do  great 
injiiry.  Its  principal  food  is  waterfowl,  sandpipers,  plover,  snipe  and 
such  birds.  It  is  also  destructive  to  domestic  poultry  and  pigeons. 
"Of  20  stomachs  examined,  7  contained  poultry  or  game  birds;  9, 
other  birds;  1,  mice;  2,  insects;  and  4  were  empty .^'  (Fisher,  Bull. 
No.  3,  Div.  Om.  and  Mam.,  IT.  S.  Dept.  Agr.,  p.  109.) 
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Babgennn  Shalom  Kaap. 

142.    (357).    Falco  oolumbarius  Linn. 

Pi^on  Hawk. 

MiddJc  tail  l'oatliei>,  crossed  hy  not  inoiv  tliaii  four  blackish  or  five 
light  bands.  Above,  bluish  gi-ay  or  brownish;  below,  whitish,  buflfy, 
or  Kght  rusty;  streaked  with  brownish  or  dusky.  The  Black  Merlin 
is  much  darker.  Above,  plain  brown-;  below,  heavily  marked  with 
dusky. 

Length,  10.00-13.26;  wing,  7.40-8.60;  t^il,  4.65-6.50.     (Fisher.) 

Range. — America,  from  Ecuador  to  Arctic  Ocean.  Breeds  from 
Maine  to  Iowa  and  California,  northward.  Winters  from  New  York, 
Pennsylvania  and  Indiana,  southward. 

Nest,  in  trees,  sometimes  in  cavities  and  on  elitfs.  JSggs,  4-5;  pale 
creamy-white,  often  overspread  by  red-brown,  and  spotted  and 
blotched  with  darker  brown;  1.66  by  1.20. 

Re^lar  migrant,  and  irregular  winter  resident,  not  common.  It 
is  not  improbable  that  it  may  rarely  nest  in  the  northern  part  of  the 
State. 

it  is  most  often  seen  in  September  and  October,  March  and  April. 
In  the  Whitewater  Valley,  from  which  it  was  reported  by  Dr.  Btay- 
mond  (Ind.  Geol.  Rept.  1869,  p.  209),  it  is  now  rarely  seen.  A  speci- 
men was  taken  near  Valley  Junction,  0.,  in  September,  1886,  and  one 
was  taken  near  Brookville,  Ind.,  October  20,  1880.  A  specimen  was 
taken  in  Monroe  County  March  12.  1887  (Blatehley),  and  another 
was  noted  April  8,  1886,  by  Evermann,  who  also  reports  it  from  Car- 
roll County.  In  liake  County  Mr.  H.  K.  Coale  shot  one  September 
26,  1876,  and  Mr.  Aiken  saw  it  at  Water  Valley.  It  has  been  noted 
elsewhere  as  follows:  Dekalb  County,  two,  in  October  (Mrs.  Hine); 
Elkhart  County,  February  6,  1891  (II.  W.  McBride);  Allen  County 
(Stoekbridge) ;  Putnam  County  (Clear\vaters);  Boone  County,  one  in 
collection  of  State  Museum  (Beai?ley);  Laporte  County  (Byrkit).  It 
builds  nests  on  limbs  of  trees,  in  hollows  of  them,  as  well  as  in  cavi- 
ties or  on  projections  of  cliffs.  In  the  southern  part  of  its  breed- 
ing range,  it  nests  in  March  or  April,  while  in  Central  Alaska  and 
the  Anderson  River  country,  its  nests  are  found  in  May  or  June. 
But  one  brood  is  raised  in  a  season.  Incubation  lasts  about  three 
weeks  (Rcndire).     Capt.  Dall  reports  it  as  resident  in  Alaska. 

The  Pigeon  Hawk  is  a  true  Falcon.  It  takes  much  of  its  prey  upon 
the  wing.  This  consists  chiefly  of  small  birds.  Of  56  stomachs  exam- 
ined, 2  contained  poultry;  16,  insects;  41,  small  birds;  2,  mice;  and  6 
were  empty  (Bull.  No.  3,  Div.  0.  and  M.,  U.  S.  Dept.  Agr.,  p.  113. 
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Fisher).  When  the  nuniber  of  "English  sparrows,"  mice  and  iuBecit* 
it  eats  are  considered,  it  seems  to  fall  within  the  number  of  those 
Hawks  that  are  mostly  beneficial. 

Sabgenas  Tinmuhoulub  Vieillot. 

*148.    (360).    Faloo  sparverius  (Linn.). 

American  Sparrow-hawk. 

Male. — Tail,  chestnut  rufous,  crossed  by  a  broad  black  band  near 
ond;  wings,  grayish-blue,  more  or  less  spotted  with  black.  Above, 
rufous,  with  or  without  black  bars  or  spots.  Below,  varying  from 
white  to  deep  rufous,  with  or  without  black  spots. 

Female. — Tail,  wings  and  back,  crossed  by  numerous  narrow  bands 
of  dusky. 

Length,  8.75-12.00;  wing,  6.55-8.15;  tail,  4.20-5.60.    (tosher). 

Range. — America,  from  northern  South  America  to  Newfoundland 
and  Great  Slave  Lake.  Breeds  from  Mexico  and  Florida,  no^b. 
Winters  from  New  York  and  Indiana,  southward. 

Nesty  in  hollow  in  tree  or  built  among  branches,  or  in  cavity  in  cliff. 

Eggs,  3-7;  clear  white  to  pale  bufif,  variously  marked  with  different 
shades  of  brown  and  ochraceous;  1.38  by  1.11. 

Regular  resident  north  to  Wabash,  Tippecanoe  and  Carroll  Counties. 
In  winter,  rare  north  from  there,  more  numerous  southward.  Every- 
where common  in  summer. 

This  little  Hawk  is  well  known,  and  no  visitor  to  the  country  will 
long  await  a  sight  of  their  busy  forms.  They  begin  to  leave  the  north- 
ern part  of  the  State  in  September,  and  some  winters  all  leave.  Se- 
vere winters  they  often  seek  protection;  in  one  instance  in  Januan' 
one  was  found  in  a  stable,  sharing  a  stall  with  a  horse.  Nowhere, 
perhaps,  are  they  so  numerous  in  winter.  In  more  open  winters,  their 
numbers  in  the  southern  part  of  the  State  begin  to  increase  in  Feb- 
ruary. Migrations  then  begin  and  continue  through  March.  In  the 
Whitewater  Valley  I  have  always  seen  them  mating  in  April.  I  have 
found  their  nest  as  early  as  April  11,  but  fresh  eggs  are  found  farther 
northward  well  into  May. 

A  favorite  nesting  site  is  a  Woodpecker's  hole  in  a  dead  limb,  at 
the  top  of  a  tall  sycamore  tree.  The  usual  nesting  site,  in  timber 
countries,  is  a  hole,  natural  or  otherwise,  in  the  top  of  a  tree;  some- 
times, however,  they  are  made  quite  low.  Other  places,  they  occa- 
sionally nest  in  holes  in  cliffs  or  banks,  or  in  the  nest  of  some  largo 
bird,  like  a  crow,  and  in  buildings.  In  trees,  the  eggs  are  laid  upon 
fragments  of  chips  in  the  hole. 
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The  incubation  period  is  near  three  weeks.  Both  birds  share  in 
tlie  labor.  They  are  very  watchful  of  their  charges,  and  many  a 
spirited  encounter  is  had  to  drive  some  intruder  from  the  neighbor- 
hood. U8ually>  but  one  brood  is  reared  each  season.  When  disturbed, 
they  have  been  known  to  lay  a  second  and  third  set  of  eggs.  How- 
ever, eggs  have  been  found  as  late  as  August,  indicating,  possibly, 
more  than  one  brood  in  a  season.  In  July  and  August,  when  old  and 
young  are  found  together,  along  the  farm  fences,  they  are  most  often 
seen.  Prom  the  report  prepared  by  the  United  States  Department  of 
Agriculture,  we  learn  that  of  3120  stomachs  examined,  1  contained  a 
game  bird;  53,  other  birds;  89,  mice;  12,  other  mammals;  12,  reptiles, 
or  batrachians;  215,  insects;  29,  spiders;  and  29  were  empty  (Bull. 
No.  3,  Div.  0.  and  M.,  Fisher,  p.  127).  At  times  it  is  known  to 
attack  young  chickens  and  beneficial  birds.  A  telegraph  line  is  a 
favorite  place  for  these  Hawks.  There,  particularly  at  the  time  of 
the  spring  migrations,  every  few  poles  will  be  found  to  form  a  point 
of,  observation  for  them.  From  this  point  they  wage  war  upon  the 
mice  and  other  small  mammals  along  the  roadway  and  in  adjacent 
fields.  They  subsist  largely  upon  grasshoppers,  and  other  insects, 
especially  in  late  summer  and  early  fall,  before  the  vegetation  is  cut 
down  by  the  frost.  Upon  the  Mexican  plateau,  in  winter,  I  found 
these  birds  as  much  at  home  as  they  are  with  us.  They  were  quite 
common,  and  lived  chiefly  upon  insects.  The  lives  of  these  birds  are 
mostly  beneficial.     They  should  receive  protection  at  our  hands. 

Subfamily  PANDI0NIN-£.    Ospreys. 

79.    OiNUS  PANDION  SATiomr. 

•• 

*144.    (364).    Fandion  haliaetus  oarolinensis  (Gmbl.). 

American  Osprey. 

Claws  of  the  same  length,  narrower  and  rounder  on  under  side. 
Above,  plain  dusky-brown,  tail  more  grayish,  narrowly  ti])|KMl  with 
white,  and  crossed  by  about  six  or  seven  narrow  bands  of  dusky;  head, 
neck  and  lower  parts,  white;  the  chest  sometimes  slightly  blotched 
with  brown;  sides  of  head  with  dusky  stripe,  top  more  or  less  streaked 
with  dusky. 

Length,  20.75-25.00;  wing,  17.00-21.00;  tail,  7.00-10.00. 

Range. — America,  from  northern  Brazil  to  Labrador,  Hudson  Bay, 
and  Alaska.  Breeds  throughout  its  North  American  range.  Winters 
from  South  Carolina,  and  rarely  in  Southern  Indiana,  south. 

Nest,  bulky,  of  sticks,  reeds>  cornstalks,  etc.,  lined  with  ^rass,  corn 
lilades  and  other  fine  material,  in  top  of  tree,  on  cliflf,  or  on  ground. 
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Eyys,  2'*S;  creHiuy-wliite  or  buffy-white,  blotclied  and  spotted  with 
brown  and  vinaceous  red;  2.44  by  1.77. 

Locally  summer  resident;  regular  migrant^  and  some  winters  rare 
winter  resident  in  the  southern  part  of  the  State. 

The  winter  of  1880-81  they  were  seen  a  number  of  times  along 
the  Whitewater  (E.  R.  Quick),  and  have  been  noted  other  years. 
Along  the  Wabash  River,  it  has  been  observed  in  winter  as  far  up  as 
Lafayette  (Moffitt),and  it  was  also  noted  in  Putnam  County,  the  winter 
of  1888  (Clearwaters).  Usually  they  begin,  when  not  found  in  win- 
ter, to  appear  upon  our  larger  streams  with  the  disappearance  of  the 
ice,  generally  in  February.  The  greater  number  of  them,  however, 
are  seen  in  April,  in  the  Whitewater  Valley,  between  April  2  and 
29.  In  the  fall  they  begin  to  appear  there  by  September  6,  and  are 
sometimes  common  until  October  7.  Mr.  V.  H.  Bamett  saw  one  in 
Vermillion  County,  August  31,  1897. 

In  the  vicinity  of  Michigan  City,  it  is  abundant  along  the  lake  in 
summer  (Byrkit). 

Mr.  Ruthven  Deane  saw  it  in  Starke  County,  June  10,  1888.  Mr. 
T.  H.  Ball  says  they  formerly  nested  along  the  Kankakee,  and  a  few 
yet  remain.  Mr.  Robert  Ridgway  informs  me  of  its  breeding  in 
Knox  and  Gibson  counties.  In  the  spring  of  1893,  Mr.  Joseph  F. 
Honacker  reports  finding  a  nest,  a  short  distance  below  Lafayette. 
They  will  probably  be  found,  by  persistent  investigators,  to  breed  in 
other  parts  of  the  State. 

Mr.  H.  W.  McBride  found  them  in  Steuben,  Lagrange  and  Elk- 
hart counties  early  in  May,  1891,  and  in  Dekalb  County,  May  12, 1890. 
They  breed  commonly  along  the  coast,  and  not  so  numerously  in  the 
interior,  as  far  north  as  Labrador,  Hudson  Bay  and  the  Yukon,  in 
Alaska.  It  generally  builds  its  nests  on  the  top  of  trees,  but  some- 
times on  or  in  cliffs,  and  on  the  ground.  The  same  nest  is  occupied 
for  years.  The  eggs  are  deposited  at  intervals  of  one  or  two  days, 
and  the  period  of  incubation  is  given  as  21  days,  but  Maj.  C.  E.  Ben- 
dire  thinks  it  is  nearer  28.  A  single  brood  is  raised  in  a  season, 
though  other  sets  may  be  laid  if  the  first  one  is  destroyed.  In  this 
latitude  they  nest  from  about  April  26  to  June.  The  Osprey  is  com- 
iv^only  called  Fish  Hawk,  or  Fishing  Eagle. 

Its  food  consists  entirely  of  fish,  which  it  usually  captures.  It  is 
n  famous  fisher,  catching  food  not  only  for  itself,  but  often  for  the 
Bald  Eagle,  which  robs  it  of  its  catch.  Mr.  Chas.  S.  Shick,  of  New 
Jersey,  Siiys:  "It  is  interesting  to  watch  the  Pish  Hawk  obtaining  its 
food,  sailing  along  from  50  to  100  feet  above  the  water;  with  its  keen 
eves  it  can  easily  see  any  fish  swimming  close  to  the  surface  of  the 
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water,  aud  as  s(»oii  jis  it  sees  its  quarry,  i^tope  it«  flight,  and  remains 
suspended  motionJess  in  the  air  for  a  moment,  closes  its  wings,  and 
then  dart«  downward  like  an  arrow.  It  disappears  under  the  water 
for  a  few  seconds,  and  when  it  arises  and  again  takes  wing,  a  shining, 
wriggling  fish  can  be  plainly  seen  in  the  grasp  of  its  powerful  talons. 
Ft  is  a  curious  fact  that  this  bird  will  never  carry  the  fish  with  the 
tail  to  the  front.  Many  times  have  T  seen  them  turn  the  fish  around 
in  mid  air*'  (Bendire,  L.  H.,  N.  A.  B.,  T.,  pp.  321,  322). 

The  Osprey  often  selects  a  tree,  sometimes  miles  from  any  water, 
where  it  resort*  to  devour  its  food. 

Suborder  BTRIQES.    Owls. 
XXVII.    Family  STRIGID-fi.     Barn  Owijb. 

Characters  same  aa  family.  S^raix.     so 

80.    QiNUS  8TRIX  LiMNiKUS. 

*146-    (366).    Strix  pratincola  Bonap. 

American  Bam  OwL 

Facial  disk  not  circular,  but  somewhat  triangular.  Middle  and 
inner  claws  of  equal  length;  inner  edge  of  middle  claw,  jagged;  wing, 
long,  reaching  beyond  tail  when  folded;  tail  about  half  the  length  of 
wing.  * 

Color. — Above,  ochraceous-yellow,  more  or  less  marbled  witli  white 
or  Jishy,  and  speckled  with  blaek,  and  sometimes  with  white  spots. 
Below,  varying  in  every  degree  from  silky  white  to  bright  tawny, 
(lotted  with  black  spots.     Eyes,  small,  black. 

Length,  15.00-20.00;  wing,  13.00-14.00;  tail,  5.75-7.50.     (Fisher). 

Rangk. — North  America,  from  Mexico  north  to  Massachusetts,  New 
Jersey  juid  Ontario,  Michigan,  southern  Minnesota  and  Oregon. 
Mreeds  from  southern  New  York,  northern  Indiana,  southward. 
Winters  from  northern  limit  of  })reeding  range  sou tli ward. 

Nest,  in  st(H»ple  or  bam  loft,  or  in  a  hole  in  tree  or  bank.  /^V/Z/'S 
5-11;  dead  whit^-,  1.(55  by  1.31. 

Found  tbroughout  the  State;  locally  resident;  rare  northward;  more 
innuerous  in  the  Wabash  Valley  and  southward.     Breeds. 

In  187 J)  there  were  but  five  known  records  of  its  occurrence  in 
Ohio.  It  was  then  considered  a  very  rare  visitor.  At  that  time  there 
was  no  record  of  it^  occurrence  in  Indiana.  And  as  far  na  I  have 
since  heard,  the  only  one  who  had  met  it  was  Dr.  F.  Stein,  wlio  noted 
it  in  the  lower  Wabash  Valley.     In  Illinois  it  was  ccmsidered  rare  in 
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1878.  Mr.  Nelson  had  noted  two  taken  near  Chicago.  The  year  1883 
ia  notable  for  a  Budden  increase  in  the  nmnber  observed  north  of  the 
Ohio  Eiver.  In  October  of  that  year  ten  Barn  Owls  were  killed  near 
Cincinnati,  several  of  which  were  found  occupjfing  the  tower  of  the 
town  hall  at  Glendale,  0.  On  October  18th,  Mr.  Chas.  Dury  visited 
the  town  hall  at  Glendale.  Four  Barn  Owls  flew  out.  I  give  some 
extracts  from  Mr.  Dury's  account.  The  floor  and  ledges  were  covered 
with  the  cast-up  pellets  of  the  birds, 

"With  Owls  the  indigeetible  matter  is  formed  into  balls  in  the 
stomach,  and  afterwards  cast  up.  These  are  called  pellets.  They 
covered  the  floor  several  itiches  deep  in  places.  I  examined  many  of 
them,  and  found  them  made  up  entirely  of  the  hair  and  l)ones  of 


the  smaller  rodents,  mostly  mice.  There  must  have  been  the  debriu 
of  several  thousand  mice  and  rats.  But  the  strangest  part  of  the 
curious  habitation  was  the  flock  of  domestic  pigeons  that  were  living, 
seemingly,  on  intimate  terms  with  the  Owls,  and  judging  from  the 
old  pigeon  nests,  I  presume  the  pigeons  had  actually  nested  and  reared 
young  there"  (Joum.  Cin.  Soe.  N.  H.,  Dec.,  1883,  pp.  337,  938.)  Soon 
afterwards  two  Bam  Owle  were  taken  at  Monroe,  Ohio. 

These  birds  also  spread  into  Indiana.  October  35,  1883,  the  only 
one  ever  reported  in  the  Whitewater  Valley  was  killed  near  Brook- 
ville.  There  is  one  in  the  collection  at  the  State  Museum  that  was 
taken  at  Franklin,  December,  1883.  They  bred  near  Frankfort, 
Clinton  County,  in  the  summer  of  1889.  In  Vigo  County  yonng  were 
taken  about  July  18, 1890.  In  the  north  part  of  Tippecanoe  County, 
two  young  were  taken  from  the  nest  in  a  hole  in  a  large  elm,  abont 
June  15, 1890.  The  winter  of  1891-92,  Mr.  Fletcher  M.  Woe  received 
three  of  those  owls  taken  in  this  State.  The  following  additional 
records  are  at  hand:  January  19,  1893,  one  was  found  dead  in  an  old 
51— Geol. 
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Iiuusu  ill  Dtcjitur  Count}'  (W.  1*.  Shannon,  ()cU>|}ur  7,  18J^,'>);  oue  was 
taken  alive,  live  miles  north  of  (ireenaistle,  and  brought  into  that  city 
(J.  Earlle);  November  10,  1894,  one  was  picked  up  dead  ten  miles 
southwest  of  Lafayette  {L.  A.  and  C.  I).  Test).  In  1894,  Mr.  J.  0. 
Dunn  supplied  two  records  from  the  vicinity  of  Chicago,  September 
25.  About  June  10  he  saw  one  alive  in  a  saloon  window  on  Ijsl  Salle 
street.     lie  procured  one  from  a  small  boy,  which  he  still  has. 

One  was  picked  up  alive  by  Mr.  Wm.  Baum,  three  miles  south 
of  Delphi,  August  30,  1897  (D.  C.  liidgely).  May  23,  1896,  a  female 
was  shot  on  the  Kankakee  River,  at  Kouts,  Tnd.,  by  Mr.  M.  F.  Hilgard, 
which  is  now  in  the  collection  of  Mr,  J.  G.  Parker,  Jr.,  who  says  it 
undoubtedly  had  a  nest  close  by.  }*rof.  E.  L.  Mot^eley  reports  one 
from  Sandusky,  ().,  April  11,  1896.  He  infoniis  me  a  local  taxider- 
mist luid  recicived  two  others.  Mr.  J.  B.  Burris  (Gloverdale,  Ind.) 
writes  one  was  shot  from  a  pine  tree  in  ii  neigh])or's  yard,  March  20, 
1897.  It  has  also  been  noted  from  the  following  counties:  Wabash 
(Tlrey  and  Wallace);  Boone  (Beasley);  Allen  (Stockb ridge). 

With  us,  thc^e  birds  seem  to  frequent,  except  at  the  breeding  season, 
the  belfry  and  tower  of  buildings,  barns  and  deserted  buildings,  and 
nest  in  hollows  of  trees.  This  is  the  bird  that  is  written  up  in  the  news- 
papers as  the  ^'Monkey-faced  Owl."  They  also  nest  in  deserted  mine 
shafts,  old  wells,  the  burrows  of  animals,  holes  in  banks  and  cliffs. 
They  make  little  or  no  nest.  "Incubation  usually  comme^ices  with 
the  first  egg  laid,  and  lasts  about  three  wrecks.  The  eggs  are  almost 
invariably  found  in  different  stages  of  development,  and  young  may 
be  found  in  the  same  nest  with  fresh  eggs.  Both  sexes  assist  in  incu- 
bation, and  the  pair  may  be  sometimes  seen  sitting  side  by  side, 
each  with  a  portion  of  the  eggs  under  them"  (Bendire,  L.  H.,  N.  A. 
Birds,  T,  p.  327).  The  examination  of  stomachs  under  the  direction 
of  the  United  States  Department  of  Agriculture  showed  that  "of  39 
examined,  1  contained  poultry;  3,  other  birds;  17,  mice;  17,  other 
mammals;  4,  insects;  and  7  were  empty."  (Fisher,  Bull.  No.  3,  Div. 
0.  and  M.,  p.  139).  It  is  one  of  the  most  decidedly  nocturnal  of  the 
owls.  At  dusk  it  goes  forth  to  hunt;  over  meadow  and  marsh,  pasture 
and  prairie,  its  quest  leads  it.  Its  game  is  meadow  mice,  gophers 
and  other  destructive  mammals,  all  more  or  less  injurious.  Its  work 
iq  highly  beneficial.  The  farmer  and  orchardman  especially  should 
give  then)  protection. 
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XXVlU.     Family  BUBONID^.     Horned  Owls,  Etc. 

a'.  Wing  more  than  10.00  inches. 

b^.  Cere  longer  than  rest  of  culmen ;  iris  yellow;  external  ear  very  large. 

Asio.     81 

6*.  Cere  short. 

c'.  Ear  tufts  very  conspicuous;  size  large.  Bubo.     8<) 

c'^.  Ear  tufts  very  small,  or  none. 
dK  Toes  entirely  covered  with  feathers;  bill  nearly  hidden  l>y  feathers, 
f'.  Tail  10.  inches  or  hess;  plumage  mostly  white.  Nyctka.    87 

«=*.  Tail  oyer  10.  inches;  plumage  not  white.  Sootiaptex.     H3 

(t^.  Toes  not  entirely  covered  with  feathers  ;  bill  large,  yellowish. 

Syrnium.     82 
a'-..  Wing  less  than  10.  inches. 

/^  Ear  tufts  conspicuous.  Mi-xjascoph.     85 

/■2.  Ear  tufts  none. 
gK  Wing  over  8.  inches.  Surnia.     88 

g'\  Wing  under  8.  inches.  NY<rrALA.     84 

8L    GiNUS  ASIO  Bbishon. 

a^ .  Ear  tufts  well  developed,  of  8  to  12  feathers.     Subgenus  Asio. 

A.  wiLsonianuB  (Less.).     146 
a^.  Ear  tufts  not  conspicuous,  of  few  feathers.     Subgenus  fiRACHYonrus  Gould. 

A.  accipitrinus  (Pall.).     147 

'*'146.    (366).    Asio  wilsonianuB  (Less.). 

American  Long-eared  Owl. 

Ear  txtfts  conspicuous,  containing  eight  to  ten  feathers,  and  about 
as  long  afi  middle  toe  with  claw. 

Color. — Above,  dusky,  mottled  with  gray,  tawny^  and  blackish. 
Below,  grayish-white,  with  confused  marbling  of  brown,  black  and 
tawny,  many  feathers  with  a  median  longitudinal  dusky  stripe,  which 
;j:ives  off  transverse  bars.     Feet  and  legs,  tAwny  and  unspotted. 

Length,  13.00-16.00;  wing,  11.00-12.00;  tail,  5.50-6.50.     (Fisher). 

Range. — North  America,  from  Valley  of  Mexico  to  Nova  Scotia, 
Hudson  Bay  (and  latitude  61  degrees).  Breeds  throughout  its  range. 
Winters  in  Maine,  Northern  New  York,  Michigan  and  Minnesota. 

Ne^ty  in  trees,  using  an  old  nest  of  some  bird  or  squirrel,  in  cavities 
in  cliff.     Eggs,  3-6;  oval;  pure  white. 

Resident,  not  common  in  summer;  more  numerous  in  winter. 
Breeds. 

The  Long-eared  Owl  is  more  numerous  than  is  generally  thought. 
It  is  the  woodland  species  of  this  genus,  as  the  Short-oared  Owl  is 
the  prairie  representative.     Its  woodland  retreats,  retiring  ways,  and 
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habit  of  frequenting  certain  localities,  make  it  inconspicuous.  Except 
at  the  mating  season,  it  is  rather  quiet.  Some  years  they  are  more 
numerous  in  winter  than  others.  In  Southern  Indiana  they  have 
been  most  commonly  noted  from  October  18  to  January  30.  Mr.  J. 
A.  Balmer  informs  me  it  breeds  in  the  lower  Wabash  Valley.  Dr. 
Langdon  notes  that  Mr.  Dury  took  full-fledged  young  of  the  year,  at 
Avondale,  Ohio,  in  July,  1878.  April  29,  1890,  Mr.  H.  W.  McBride 
shot  two  old  ones  and  caught  two  young  ones  in  Dekalb  County. 
With  us,  they  must  begin  laying  late  in  March  or  early  in  April.  In 
Wayne  County,  Mich.,  Mr.  Jerome  Trombley  reports  nests  with  five 
eggs,  taken  in  May.     (Cook,  Birds  of  Mich.,  p.  80.) 

Almost  always  this  Owl  repairs  and  uses  the  old  nest  of  a  bird  or  a 
squirrel;  occasionally  it  is  said  to  build  a  neet  for  itself.  The  eggs 
are  deposited  at  intervals  of  one  or  two  days.  Incubation  begins  with 
the  first  egg  laid  and  lasts  about  three  weeks.  If  the  first  setting  is 
destroyed,  another,  and  sometimes  a  third,  will  be  laid.  The  female 
incubates,  but  the  male  is  usually  near  by.  This  species,  unlike  the 
Short-eared  Owl,  does  all  its  hunting  by  night.  By  day  it  keeps  hid- 
den in  the  seclusion  of  some  dark  woods  or  dense  thicket.  In  winter 
they  select  a  particular  spot>  and  in  early  spring  the  ejected  pellets  lie 
beneath  the  perch  in  great  numbers.  In  them  the  naturalist  will  find 
recorded  much  of  the  zoological  history  of  the  past  winter  of  the 
neighborhood.  Dr.  A.  K.  Fisher  gives  us  the  result  of  the  examina- 
tion of  107  stomachs  examined:  1  contained  a  game  bird;  15, 
other  birds;  84,  mice;  5,  other  mammals;  1,  insects,  and  15  were 
empty.  (Bull.  No.  3,  Div.  0.  and  M.,  IT.  S.  Dept.  Agr.,  p.  145.)  Please 
note  what  a  great  proportion  of  injurious  animals  these  birds  destroy. 
Of  the  stomachp  which  contained  food,  over  93  per  cent,  contained 
the  remains  of  small  mammals.  They  are  the  friends  of  agriculture. 
Be  careful  to  protect  them. 

*147,    (367).    Asio  i^ccipitrinus  (Pall.). 

Short-eared  OwL 

Ear  tufts  inconspicuous,  much  shorter  than  middle  toe,  with  claw. 

Color. — Whole  plumage  varying  from  bright  tawny  to  buffy  white, 
with  conspicuous  dark-brown  stripes;  a  small  tuft  of  feathers  above 
hind  toe. 

Length,  13.75-17.00;  wing,  12.00-13.00;  tail,  5.75-6.10.    (Fisher). 

Range. — Nearly  cosmopolitan;  in  America  from  southern  South 
America  to  Arctic  Ocean.  Breeds  from  Kansas,  Indiana  and  Ohio, 
southern  Oregon,  northern  Maine.  Winters  chiefly  south  of  northern 
boundary  of  United  States. 
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Nest,  (HI  grwund  in  marsh,  mendow  or  iiniirif,  *if  jiniss  and  sticks. 
Eggs,  4-7;  white  or  creamy  white;  1,59  by  1,S3. 

Eesident  in  some  numbers  northward;  elsewhere  irregular  winter 
resident  in  varying  numbers.  Some  winters  not  seen.  Occasionally 
very  abundant. 
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Tlieir  original  home  was  the  prairie.  Tlierefore,  we  may  expect  to 
Find  it  most  often  in  the  area  of  original  prairie  land.  It  seems  to  pre- 
fer the  long,  rank  grass  about  marshes,  and  ia  aucli  localities  it  breeds. 
About  May  6,  1890,  two  nesta  of  the  Short-eared  Owl  were  found  at 
English  Lake.  They  were  built  in  large  grass  tussocks  in  the  open 
meadow.  One  contained  three  young  and  two  eggs;  the  other,  three 
eggs  (Deane).  Since  the  forest  area  has  so  largely  given  place  to 
meadow,  pasture  and  small  grain,  where  prairie  animals  and  insects 
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have  come,  it  is  to  be  expected  that  these  owls  will  visit  it  U)  a  greater 
or  less  extent.  They  irregularly  range  over  it  in  greater  or  less  mnn- 
bers,  sometimes  in  flocks  of  from  seven  to  twenty-five  in  winter.  They 
take  np  their  quarters  in  our  meadows,  and  all  winter  long  wji go  a  re- 
lentless war  upon  the  mice,  shrews  and  other  foiir- footed  pests.  Their 
coming  is  evidently  regulated  by  the  food  supply,  for  always  when 
they  come  in  force  the  meadows  are  overnm  with  mice. 

In  the  Whitewater  Valley  Dr.  irayniond  neviM*  recogiii/ed  it.  The 
first  specimen  taken  there  was  November  8,  1878.  P>om  that  time  to 
1886  no  more  were  seen.  The  winter  of  1883  they  were  tolerably  com- 
mon in  Rush  County.  Prof.  W.  P.  Shannon  ol>tained  six  specimens 
from  a  flock  there.  In  November  and  early  December,  1886,  they 
came  in  immense  numbers,  in  company  with  other  Owls  and  several 
Hawks,  and  ranged  over  Indiana  and  Ohio  to  tlu'ir  southern  boun- 
dary. In  some  places  they  are  reported  in  flocks  of  ten  to  twenty-five. 
Near  Cincinnati  Dr.  Langdon  notes  that  during  February,  1887,  a 
young  man  who  was  crossing  a  partially  inundated  field  counted  these 
birds  as  they  arose  before  him,  and  at  one  time  there  were  thirty  in 
the  air.  There  was  only  one  tree  in  the  field,  upon  which  they  all 
alighted.    (Jour.  Cin.  Soc.  Nat.  Hist.,  Vol.  XII,  1889,  p.  59.) 

In  Franklin  County,  Indiana,  they  were  very  common  throughout 
the  county.  Every  one  was  speaking  about  the  Prairie  Owls.  In  one 
neighborhood  in  Decatur  County  there  were  three  flocks,  and  another 
two,  with  from  ten  to  twenty-five  owls  each.  It  is  estimated  there 
were  hundreds  of  thepe  birds  in  that  county  that  winter  (Shaniion). 
A  great  many  were  seen  in  January,  1887,  in  Fayette  County  (Rehme). 
The  same  winter  they  were  common  in  Knox  County  (Chansler).  and 
were  reported  from  Vigo  (Evermann).  They  remained  in  the  spring 
of  1887  well  into  April.  The  last  one  noted  in  Franklin  County  was 
April  26.  Wherever  they  were  observed  their  great  destruction  of 
mice  was  noted.  In  the  winter  of  1890  thev  were  verv  common  in 
Clinton  County  (Evermann).  In  1892  a  large  number  were  killed  in 
Knox  County  (Chansler).  The  winter  of  1894-5  they  ranged  as  far  as 
Putnam  County,  where  a  small  flock  yvns-  found  (Karlle).  The  stom- 
ac*hs  of  ten  of  those  taki^n  the  winter  of  1886-7  showed  that  one  was 
empty  and  nice  contained  the  remains  of  mice.  A  summary  of  101 
stomachs  examined  shows  that  11  contained  small  birds;  77,  mice;  7, 
other  mammals;  1,  inswts,  and  14  were  empty.  (Dr.  Fisher,  Bull.  No. 
3,  Div.  of  0.  and  M.,  F.  S.  Dept.  Agr.). 

Fully  75  per  cent,  of  its  food  consists  of  mice,  no  less  than  six 
having  been  found  in  one  stomach.  In  addition  to  their  mousing  hab- 
its, their  habit  of  wandering  and  a])p(»arinir  in  localities  wIktc  miop 
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have  hcToine  so  minieroiis  that  llicy  could  not  be  overcome  by  ordi- 
nary means,  is  one  of  great  importance,  and  renders  them  chiefly  bene- 
factors to  the  farmers.  Their  presence  in  unusual  casee  in  times  of 
great  emergency  adds  much  to  their  value  of  service  to  man.  In 
cloudy  weather  they  may  often  be  seen  hunting  their  food  by  day. 
Their  eggs  are  laid  in  April  and  May,  in  nests  in  such  situations  as 
have  been  mentioned  at  English  Lake.  They  require  about  three 
weeks  to  liatch.    But  one  brood  is  raised  a  year. 

82.    Gmus  SYRNIUM  Satiomt. 

*148.    (368).    Symium  nebulosum  (Forst.). 

Barred  Owl. 

Imrge  size;  no  ear  tufts;  general  color,  umber-brown  and  buffy 
whitish;  the  plumage  everywhere  barred  transversely  except  on  the 
belly,  wliere  the  stripes  run  lengthwise;  bill,  yellow;  eyes,  brown-black. 

Length,  19.00-24.00;  wing,  12.50-14.00;  tail,  9.00-10.00.    (Fisher). 

Kancje. — Eastern  North  America,  west  to  Dakota  and  Kansas  from 
Texas  and  (Georgia;  north  to  Manitoba  and  Nova  Scotia.  Breeds 
throughout  its  range.  Resident  except  at  the  extreme  northern  por- 
tion of  its  range. 

Nest,  in  hollow  trees  or  in  deserted  large  birds'  nests.  Eggs,  2-4; 
pure  white;  1.94  by  1.65. 

Common  resident.  Breeds.  Not  so  common  as  it  was  formerly,  and 
apparently  not  so  numerous  in  the  Whitewater  Valley  as  elsewhere. 
The  following  references  to  counties  will  give  some  idea  of  its  num- 
bers: Knox,  common  resident  (Chansler);  Porter,  common  along  the 
Kankakee  River;  quite  rare  in  Cook  County,  Illinois  (Parker);  Starke, 
common  (Deane);  Carroll,  the  most  abundant  owl  (Evermann);  Mon- 
roe, quite  common  (Blatchley);  Dekalb,  common  resident  (Mrs.  Hine); 
Ijake,  rather  common  at  Water  Valley  (Aiken);  Wabaah,  quite  abund- 
ant resident  (Ulrey  and  Wallace);  Brown,  rather  common  (Kindle). 

Tliis  is  the  common  large  muley  owl — the  big  woods  owl  that  has 
no  horns  or  cars.  It  is  conimonlv  known  as  the  "Hoot  Owl,"  on  ae- 
count  of  its  well-known  hooting,  which  Mr.  Robert  Ridgway  interprets 
"^^'Who-who-who-who-who-who-who-r-r-e-you?"  although  sometimes 
translated  as  ''Who  (!Ooks  for  you  all?"  "This  call  is  far  louder  than 
the  rlccj)  ])ass  hoolin;^-  of  the  Great  Horned  Owls,  and  is  also  more 
varied.  Fre^juently  it  is  preceded  by  a  very  loud,  blood-curdling 
shriek,  causing  the  hair  of  the  uninitiated  to  rise  on  his  head  and 
his  knees  to  treni])lo  for  fear  that  a  panther  is  prowling  in  the  nelgli- 
l)orhood.    When  sevenil  get  together  their  nocturnal  concerts  are  very 
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entertaining.  One  appears  to  tell  some  joke  or  do  something  funny, 
at  which  thfe  rest  set  up  a  hearty  though  demoniacal  he,  he,  he,  he,  hi, 
hi,  hi,  hi,  ha,  ha,  ha,  ha,  and  the  uncanny  company  is  boisterously 
hilarious  for  a  few  moments,  when  the  solitude  of  the  night  again 
reigns  supreme/'    (Birds  of  Illinois,  I,  pp.  409,  410.) 

Mr.  F.  M.  Chapman  says:  '^The  usual  call  is  a  sonorous  *Who-who- 
who,  who-whoo,  to  whoo-oh.^  "    (B.  E.  N.  A.,  p.  216.) 

They  begin  mating  in  February,  and  some  years  may  lay  that 
month,  though  it  is  usually  in  March.  The  nest  is  in  the  hollow  of  a 
tree;  or  when  that  is  not  convenient,  in  an  abandoned  crow's  or  hawk's 
nest.  The  female  appears  to  incubate  tlie  eggs,  which  requires  from 
three  to  four  weeks.  Unless  the  eggs  are  taken,  but  one  brood  is 
raised. 

They  may  be  seen  abroad  on  sunless  days,  and  then  usually  receive 
much  notice  from  crows  and  other  birds,  which  collect  to  persecute 
them.  Mr.  H.  K.  Coale  informs  me  of  an  unique  instance  of  this. 
June  15, 1884,  in  Starke  County,  Indiana,  he  came  upon  a  Barred  Owl 
in  a  high  tree.  It  was  being  attacked  by  the  following  birds:  Wood 
I'hrush,  Blue  Jay,  Gnat-catcher,  Great  Crested  Fly-catcher,  Red  Start 
and  Yellow  Warbler,  all  calling  and  flying  at  it.  Mr.  H.  W.  McBride 
kept  a  pair  until  they  were  a  year  old,  but  they  did  not  breed. 

Occasionally  the  Barred  Owl  eats  a  chicken,  but  this  is  not  common, 
and  perhaps  most  frequently  when  snow  covers  the  ground  in  winter. 
The  examination  of  the  stomachs  of  these  owls,  made  under  the  direc- 
tion of  Dr.  C.  Hart  Merriam,  shows  that  of  109  examined  5  contained 
poultry  or  game;  13,  other  birds;  46,  mice;  18,  other  mammals;  4, 
frogs;  1,  a  lizard;  2,  fish;  14,  insects;  2,  spiders;  9,  crawfish,  and  20 
were  empty.  (Bull.  No.  3, 1)iv.  0.  and  M.,  U.  S.  Dept.  Agr.,  p.  166.) 
But  about  4^  per  cent,  of  its  food  is  poultry  or  game,  and  this  is  doubt- 
less mostly  obtained  from  fowls  roosting  in  trees  or  exposed  places. 
By  far  the  bulk  of  their  food  is  composed  of  injurious  animals,  the 
principal  part  of  which  is  mice.  We  are  disposed  to  wage  war  upon 
them  for  the  occasional  pullet  they  destroy  and  consider  not  the  ten 
(lestruetive  mice  of  which  they  rid  us. 

8:^.    Gknuh  SCOTIAPTEX  Swaikhon. 

149.    (370).    Scotiaptex  cinerea  (Gmel.). 

Great  Gray  Owl. 

Largest  of  our  Owls.  No  ear  tufts.  Wing,  16.00-18.00;  bill,  small, 
nearly  hidden  by  feathers;  eyes,  yellow;  general  color,  dusky  grayish- 
brown  and  grayish-white. 

I/ength,  25.00-30.00;  tail,  11.00-12.50.    (Fishor). 
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Range. — Northern  North  America;  south  in  winter  to  northern 
border  of  United  States,  casually  to  southern  New  England,  New 
Jersey,  Ohio,  Illinois  and  southern  Montana  and  California.  Breeds 
from  Hudson  Bay  territory  and  Washington  State  throughout  the 
northern  timber  area. 

Nesty  of  sticks,  lined  with  feathers,  in  trees.  Eggs,  2-4;  dull  white; 
2.16  by  1.71. 

Accidental  visitor  in  winter.  From  the  northern  part  of  the 
State  it  has  been  reported  by  Dr.  A.  W.  Brayton,  and  Mr.  E.  R.  Quick 
has  noted  it  in  Franklin  County,  where  it  was  captured  several  years 
ago.  It  has  been  reported  from  Ohio,  Michigan  and  Illinois  also.  Its 
home  is  far  north.  Mr.  E.  W.  Nelson  says  it  is  a  common  and  well- 
known  resident  throughout  all  the  wooded  parts  of  Alaska,  and  thence 
south  to  Washington  Territory  (N.  H.  Coll.  Alaska,  p.  160).  From 
there  it  ranges  into  the  Anderson  River  district  and  throughout  the 
Hudson  Bay  country. 

^.    (^KMUS  NYCTALA  Bbkhu. 

* 

*150.    (372).    Nyctala  acadioa  (Gmel.). 

Saw-whet  Owl. 
Svnonvm,  Acadiax  Owl. 

Smallest  Owl  of  the  eastern  United  States;  no  ear  tufts;  wing,  less 
than  6  inches;  tail,  less  than  3.50  inches;  above,  brown,  more  or  less 
spotted  with  white;  beneath,  white,  striped  with  reddish-brown. 

Length,  7.25-8.50;  wing,  5.25-5.90;  tail,  2.80-3.25.    (Fisher). 

Hange. — North  America  eastward,  from  Carolinas  and  Kentucky 
north  to  Hudson  Ray.  Westward  it  ranges  south  along  the  moim- 
tains  to  Oaxaca,  Mex.  Breeds  from  central  Indiana,  New  York  and 
Massachusetts,  New  Mexico  and  Arizona  northward. 

Nest,  in  hollow  tree.  Woodpeckers  hole,  occasionally  in  (>])en,  de- 
serted nest.    Eggs,  3-7;  pure  white;  1.19  by  1.00. 

Not  imcommon  resident  northward;  irregular  winter  resident  south. 
Some  winters  rather  common  locally.  Occasionally  little  parties  or  * 
families  are  found  in  a  locality,  and  it  is  very  interesting  to  note  the 
precision  with  which  one  will  occupy  a  certain  perch,  and  if  it  is  taken, 
another  will  take  its  place.  In  the  vicinity  of  Chicago  it  seems  tol- 
erably numerous.  Mr.  Nelson  mentions  over  a  dozen  having  been 
taken  within  two  years  (Bull.  Es«ex  Inst.,  Dec,  1876,  p.  117).  Mr. 
H.  K.  Coale  reports  from  that  general  locality  thirty  specimens  within 
ten  years  (Ridgway,  B.  of  I.,  Sec.  7,  p.  414).  Mr.  B.  T.  Gault  took  a 
specimen  in  a  grove  at  Sheffield,  Lake  County,  Indiana,  June  14, 
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188J);  another,  June  28.  They  were  in  the  juvenile  or  albifrons  Aa^v. 
He  thinks  they  undoubtedly  were  raised  there.  In  Boone  County,  Mr. 
J.  E.  Beasley  says,  it  occurs  both  summer  and  winter.  Prof.  B.  W. 
Evemiann  thus  gives  an  account  of  \ts  nesting  in  (^arroll  County,  May 
8,  1883:  **In  an  old  thicket  near  Burlington  I  found  six  young 
SaW'Wheh  m  a  hole  in  a  dead  elm.  "Ilie  hole  wa,s  about  twentv  feet 
from  the  ground,  and  the  young  Owls  were  able  to  fly."  He  adds  he 
has  heard  it  at  various  times  in  the  spring.  (The  Auk,  Oct.,  1888, 
p.  351.)  This  is  the  most  southerly  record  of  its  nesting,'  (Bendire,  L. 
H.  N.  A.  B.,  I,  p.  350). 

The  winter  of  1886-'7  they  seem  to  have  been  generally  dis- 
tributed over  the  State.  Dr.  A.  W.  Brayton  informs  me  that 
winter  they  were  rather  common  in  Indianapolis.  The  fall  of 
1894  Mr.  Jesse  Earlle  found  them  near  Oreencjvstle.  The  following 
summary  of  his  notes  is  given.  November  10  found  one  so  t^ame  \ut 
caught  it  in  his  hands.  November  2()  saw  another,  but  failed  U^ 
catch  it.  It  wai^  in  the  identical  place  when^  be  caught  the  first  one. 
It  had  brownish  eyes.  November  27  found  (»nt',  a  male,  dead,  on  the* 
railroad,  about  a  mile  from  where  he  found  the  others.  December  15 
saw  two;  caught  one,  which  was  at  the  same  j)lace  where  first  was 
taken,  in  a  butterfly  net.  One  of  thes(^  wjis  probably  the  same  one 
seqn  November  26,  as  its  eyes  were 'similar.  December  17,  caught  the 
remaining  one,  witli  brownish  eyes,  a  female.  He  tried  to  keep  this 
and  the  first  one  taken,  alive,  but  after  about  a  month  they  died. 
They  have  been  reported  from  the  following  additional  counties: 
Franklin,  April  29,  1883  (Raymond);  Tippecanoe  (Dr.  E.  Test); 
Allen,  rare  (Stockbridge);  Dekalb  (E.  W.  McBride,  Snyder);  Fayette, 
January  10,  1887  (Rehme);  Monrt>e,  November,  1886  (Evennann); 
Wabash,  November  20,  1894  (I'lrey  and  Wallace). 

The  Saw-whet  Owl  is  decidedly  nocturnal.  It  seems  tot^dly  blinded 
and  helpless  in  bright  daylight.  It  is  the  smallest  Owl  found  within 
this  State.  The  absence  of  tufts  on  its  head  nMidcrs  it  casilv  distin- 
guishable  from  the  Screech  Owl.  They  usually  nest  in  cavities  in 
trees,  sometimes,  perhaps,  beginning  in  A|)ril  and  (continuing 
through  May.  It  is  thought  that  both  sexes  a<sist  in  incubation.  The 
note  of  this  Owl  is  rasping,  reminding  one  somewhat  of  the  sinmd 
made  by  filing  a  cross-cut  saw.  From  this  it  derives  its  name.  Of  22 
stomachs  examined,  17  contained  mice;  1,  a  bird;  I,  an  insect,  and  3 
were  empty.  (Dr.  Fisher,  Bull.  No.  3.  Div.  ().  and  M..  l.  S.  Dept.  Agr., 
p.  162.)  Its  favorite  food  is  mice,  and  it  is  fri(»ndly  to  all  whom  the 
mice  despoil. 
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>a.    iitiivsMKI}\l30tPl^Ki.ur. 

*iSi.    (873.)   -Megascope  aaio  (Linn.)- 

Bcreecta.  Owl. 


"Toos  more  or  less  distinctly  feathered  or  bnstled  on  upper  side; 
I'ur  tufls  conspicuous;  plumage  preienting  two  totally  distinct  phases, 
having  no  rehition  to  sex,  age  or  staiion,  one  grayish,  the  other  bright 
rufous;  a  luore  or  less  conspicuous  bnght  colored  stnpe  runs  along 
(^ach  side  of  the  Imck  and  a  bkckish  line  along  tlie  shafts  of  the 
ftrjii-licrs,  sometimes  throwing  out  transverse  bars 

'■Ix-ngth,  (t.riO-in.OO;  wing,  5.60  7.10,  tail,  3.00  3.70."  (Fisher). 

H.wcii:. — Eastern  North  America,  from  Texas  and  Georgia  to  liake 
.Sii|nTii>j-  and  New  Brunswick,  west  to  South  Dakota  and  Kansas. 
fleufrally  resident  throughout  its  range. 

^.'cn/,  in  hollow  trees  or  in  old  buildings.  ]i!<jijs,  4-7;  white;  1.42  by 
1.19. 

J{e:-ident;  abundiint;  breeds.  Everywhere  the  little  Screech  Owl  is 
a  well-known  bird.  Sometimes  it  is  seen  in  gray  plumage,  but  at  this 
tiriic  in  Indiana  it  is  more  often  seen  in  the  red  phase.  People  for- 
lueriv  thought  wich  color  represented  a  different  bird  and  that  we  had 
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two  kiuds  of  Screech  Owls,  one  red,  the  other  gray.  The  fact  is,  the 
color  is  independent  of  age,  sex  or  season.  This  double-color  phase  is 
called  dichromatism. 

In  Indiana,  in  the  Wabash  Valley,  95  per  cent,  of  the  Screech  Owls 
have  been  found  to  be  red  (Ridgway).  From  the  Miami  Valley  of  Ohio 
and  the  Whitewater  in  Indiana  about  GO  per  cent,  were  found  to  be 
red  (Langdon,  Jour.  Cin.  Soc.  N.  H.,  April,  1882,  pp.  52-3).  In  the 
winter  of  1886-7,  in  Franklin  County,  Indiana,  red  Screech  Owls  were 
abundant  and  gray  ones  exceedingly  rare.  Up  to  1882  almost  all 
.seen  were  gray,  and  prior  to  1886  red  Screech  Owls  were  rare.  At 
Terre  Haute  and  at  Bloomington,  Carroll  County,  red  is  the  prevailing 
phase.  But  it  had  not  always  been  so.  Prof.  B.  W.  Evermann  in  1890 
said:  "In  1877-'?9  we  got  a  good  many  Screech  Owls  at  Camden,  per- 
haps twenty  all  told,  and  I  think  there  were  only  four  or  five  red  ones. 
Since  1885  I  have  seen  four  or  five  at  Burlington,  all  red.  In 
Wabash  County  both  the  red  and  gray  phases  are  abundant.  Since 
1886,  at  Terre  Haute,  I  have  seen  perhaps  fifteen  or  twenty,  and  only 
three  or  four  of  them  were  gray.  In  1891  Miss  Bessie  0.  Cushing 
(Kidgely)  secured  three  red  Screech  Owls  at  Peru."  In  Lake  County, 
in  1886,  Mr,  L.  T.  Meyer  said  the  gray  form  predominated.  Mr.  E.  M. 
Hasbrouk  has  given  us  the  result  of  his  studies  of  this  problem  (Amer- 
ican Naturalist,  Vol.  XXXII,  p.  521,  etc.,  1893),  from  which  I  make  a 
few.  notes; 

There  are  places  where  only  the  gray  is  known.  There  is  at  least 
one  place,  from  the  neighborhood  of  the  mouth  of  the  Ohio  River 
southward  to  Louisiana,  where  only  the  red  form  prevails,  while  be- 
tween the  two  areas  are  found  both  red  and  gray.  The  State  of  In- 
diana is  in  this  belt,  and  the  greater  part  of  it  is  in  that  portion  where 
the  red  form  predominates.  All  records  show  that  the  offspring  of  a 
[)air  of  gray  birds  are  invariably  gray.  •On  the  contrary,  the  young  of 
a  pair  of  red  birds,  or  a  pair  of  which  one  is  of  each  color,  red  and 
gray,  may  be  part  of  one  color  and  part  of  the  other. 

To  the  mind  of  the  author  all  this  presents  a  nice  little  study  in 
evolution,  in  which  he  has  discovered  humidity,  temperature,  acquired 
characters  and  forest  area  are  important  factors.  Mr.  Ridgway  had 
previously  suggested  humidity  as  one  cause.  (Proc,  U.  S.  Nat.  Mus., 
1878,  p.  108). 

Mr.  John  Wright,  a  relative,  living  in  Bartholomew  County,  told 
me  in  the  summer  of  1897  of  some  Owis  that  lived  in  or  near  a  bridge 
in  that  coimty  that  attacked  a  niimber  of  persons  who  attempted  to 
cross  the  bridge  after  night.  They  had  attacked  him.  They  were 
small  Owls  he  said,  and  he  thought  they  wore  this  species. 


BiBDS  OF  Indiana.  813 

They  nest  in  cavities  in  trees,  an  old  appl^  tree  in  an  orchard  being 
a  favorite  place,  in  old  squirrel  nests  and  old  buildings.  Eggs  are 
laid  in  May  or  early  June.  Incubation  is  thought  to  last  about  three 
weeks,  beginning  with  the  time  the  first  one  is  laid.  Eggs  are  deposited 
every  two  or  three  days. 

These  owls  are  much  more  numerous  about  our  towns  than  they  were 
formerly.  English  Sparrows  have  become  numerous,  and  the  Screech 
Owls  have  found  them  to  be  good  eating  and  easily  obtained.  They 
keep  the  number  of  Sparrows  down.  In  fact,  the  Sparrows  are  not 
nearly  so  conunon  now  as  they  were  a  few  years  ago.  The  owls  are 
quite  nocturnal,  sitting  through  the  day  with  eyes  closed,  and  by  ap- 
proaching carefully,  they  may  often  be  taken  by  hand.  March  26, 
1887,  I  caught  one  alive  on  his  perch  on  the  lower  limb  of  a  small 
beech  tree.  The  perch  had  long  been  occupied,  for  there  was  a  great 
quantity  of  ejected  material  below  the  place  where  it  sat.  Amongst 
the  refuse  I  identified  the  skull  of  the  following:  Mice,  Synapiomys 
cooperi,  Arvicola  riparitis,  Calomys  americanus;  fragments  of  beetles, 
cicadae  and  crawfish.  Its  stomach  contained  the  remains  of  a  shrew. 
A  specimen  sent  me  by  Mr.  E.  L.  Guthrie,  Adams,  Ind.,  contained  3 
crawfish  and  one  minnow.  There  is  no  other  record  of  this  Owl  eat- 
ing fish.  A  specimen  taken  at  Brookville,  December  31,  1887,  had 
eaten  a  quantity  of  butter.  Of  255  stomachs  reported  upon  from  the 
Ignited  States  Department  of  Agriculture,  1  contained  poultry;  38, 
other  birds;  91,  mice;  11,  other  mammals;  2,  lizards;  4,  batrachians;  1, 
fish;  100,  insects;  5,  spiders;  9,  crawfish;  7,  miscellaneous;  2,  scorpions; 
2,  earthworms;  and  43  were  empty  (Bull.  No.  3,  Div.  0.  &  M.,  U.  S. 
Dept.  Agr.,  p.  173).  Birds  were  found  in  about  15  per  cent.,  fully  one- 
third  of  which  were  English  Sparrows. 

Throughout  the  warmer  parts  of  the  year  insects  form  quite  a  large 
part  of  its  food.  "As  nearly  three-fourths  of  the  Owl's  food  consists 
of  injurious  mammals  and  insects,  and  only  about  one-seventh  of 
birds  (a  large  portion  of  which  are  destructive  English  Sparrows), 
there  is  no  question  that  this  little  owl  should  be  carefully  protected" 
(Dr.  A.  K.  Fisher,  Year  Book  U.  S.  Dept.  Agr.,  1894,  p.  226). 

86.    Gknus  bubo  Dumkbil. 

152.    (375).    Bubo  virginianus  (Gmbl.). 

Great  Homed  Owl. 

Large  and  heavy.  Ear  tufts  very  conspicuous.  Plumage,  irregu- 
larly varied  with  buflfy,  tawny,  whitish,  and  dusky,  one  or  other  of 
the  colors  predominating  in  the  different  races.    The  buffv  and  tawny 


814 


Report  of  State  Geoi^gibt. 


Ihils  aiv  iiiosi  miirkv.i\  ifi  tlie  <y|iii-al  binT,  U»!  iliir^ky  in  the  ilubky 
Horned  Uwl,  ;uiil  wliitu  in  llio  Anglic-  l.ird. 

Longth,  18.00-35.(10;  wing,  14.50-16.00;  tdl,  8.85-9.00.    (Fisher). 

Ranob. — EasUrn  N'orth  America,  from  Costa  Rica  to  southern 
I-ibrador  imd  ynstcrn  Manitoba.  Winters  to  rentral  Texas  and  middle 
Kansas.    Resident  throughout  most  of  its  range. 


?iLsi,  Usually  in  hollon  tree,  or  deserted  nest  of  other  large  bird. 
%'?*,  l--"'>  urtuiilly  2  or  3;  white;  2.13  by  1.81. 

(.'ominon  resident.  Breeds,  Tn  .Kouthenstem  Indiana  this  ia  the 
most  eommon  large  Owl.  In  some  other  portions  of  the  State  it  is  not 
so  numerous  as  the  Barred  Owl,  hut  everywhere  it  is  rommon.  Fre- 
quents mostly  deep  woods.  Tt  is  cmnmonly  called  "Out  OwV'or  lhe"Big 
T/ing-eiirwl  Owl."  to  distinguish  it  from  the  Ijong-eared  Owl  (Ano 
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wilsonianus),  which  is  termed  "Jjittle  Long-eai*ed  Owh"  This  Owl  is 
nocturnal  in  its  habits.  Occasionally  it  is  seen  abroad  on  a  cloudy 
day.  Then  it  becomes  the  target  for  the  attacks  of  Crows,  Kingbirds 
and  other  birds.  The  excited  cawing  of  a  lot  of  Crows  on  such  a  day 
often  indicates  that  an  Owl  is  abroad. 

Mr.  F.  M.  Chapman  says:  "Its  usual  call  is  a  loud,  deep-toned 
Whoo,  hoo-hoo-hoo,  whooo,  whooo.  The  syllables  are  all  on  the  same 
note,  and  bear  some  resemblance  to  a  bass-voiced  dog  barking  in  the 
distance.  A  much  rarer  call  is  a  loud,  piercing  scream,  one  of  the 
most  blood-curdling  sounds  I  have  ever  heard  in  the  woods."  (Birds 
E.  N.  A.,  p.  220.) 

Mating  begins  in  January  and  continues  through  the  next  month. 
They  lay  their  eggs  in  the  nests  of  Hawks  and  Crows  and  in  hollow 
trees.  Prof.  A.  J.  Cook  records  one  instance  of  the  Great  Homed 
Owl  and  Red-tailed  Hawk  occupying  the  same  nest  at  different  times. 
This  had  been  kept  up  for  years,  the  former  using  it  in  February,  tlie 
latter  in  April  (Birds  of  Mich.,  p.  83).  They  usually  lay  their  egfrg  in 
February,  sometimes  by  the  first  of  the  month.  Major  Bendire  thinks 
al>out  three  days  elapse  between  the  laying  of  (jiich  egg,  and  that 
about  28  days  is  the  incubation  period.  The  female,  he  thinks,  per- 
forms that  duty.  Mr.  H.  W.  McBride  ha^  raised  several,  and  says  he 
finds  it  impossible  to  tame  them.  He  took  young  Owls,  March  14, 
1890.  Mr.  Chas.  Barber  found  a  nest  near  Laporte,  March  11,  1892. 
March  26  he  first  examined  it;  then  it  contained  two  young,  covered 
with  white  down.  Before  the  young  \va.^  piled  parts  of  two  rabbiis, 
tw^o  rats  and  two  mice;  all  quite  fresh.  The  Crows  had  been  con- 
stantly and  persistently  bothering  the  old  ones.  April  9,  one  died; 
April  11,  the  white  downy  covering  nearly  all  had  disappeared.  Bill, 
cere,  anri  toenails,  black;  wing-quills,  2i  inches  l<mg,  with  tuft,  of 
feathers  at  end;  feathers,  variegated,  yellow  and  black.  From  the  first, 
seemed  afraid  of  him.  Occasionally  pairs  may  be  found  breedin<r  most 
any  time  in  summer  as  late  as  October.  Mr.  F.  M.  Noe  had  a  half- 
grown  Owl  brought  to  him  at  Indianapolis,  December  1,  1891. 

This  large  Owl  destroys  more  poultry  and  gam(»  than  a.ny  other  of 
our  Owls.  This  may  be  largely  due  to  the  fact  that  individuals  seem 
to  have  a  great  preference  for  this  kind  of  food  and  become  unusually 
(h^structive.  Mr.  E.  J.  Chansler  informs  ine  that  he  lost  59  young 
Onineas  one  fall  by  them.  To  balance  ibis,  sometimes  they  seem  de- 
termined tx>  live  upon  rats.  Mr.  Chas.  Dury  records  that  the  remains 
of  113  Norway  rats,  most  of  them  with  the  heads  split  open  and  the 
brains  removed,  were  found  in  ancl  about  a  noM  of  ihese  Owls,  which 
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was  in  a  Byf;amore  stub  near  a  farmer's  bam  (Journ.  Cin.  Soc.  N.  H., 
April,  1885,  p.  66). 

Rabbits  are  the  principal  mammals  eaten,  though  they  are  great 
destroyers  of  mice.    They  also  eat  muskrats,  opossums  and  skunks. 

The  summary  of  127  stomachs  examined  shows  that  31  contained 
poultry  or  game  birds;  8,  other  birds;  13,  mice;  65,  other  mammals; 
1,  a  scorpion;  1,  fish;  10,  insects;  and  17  were  empty.  (Fisher,  Bull. 
No.  3,  Div.  0.  &  M.,  TJ.  S.  Dept.  Agr.)  Undoubtedly  almost  all  the 
poultry  eaten  by  the  Qreat  Homed  Owl  is  taken  from  fences,  trees 
and  other  exposed  perches,  where  many  farmers  permit  their  fowls 
to  roost.  If  they  will  take  care  to  have  them  properly  housed,  the 
Owls  will  seldom  bother  them.  The  farmer  who  takes  proper  care 
of  his  poultry  has  no  charge  to  make  against  this  Owl.  To  all  such  it 
is  a  beneficial  bird.  To  the  fruit  growers,  by  reason  of  its  destruction 
of  rabbits  and  mice,  it  is  a  true  friend.  Let  it  be  protected  accord- 
ingly. 

97.    aiHUS  NYCTEA  Strphkns. 

153.    (376).    Nyctea  nyctea  (Linn.). 

Snowy  Owl. 


(ii?. 


'Ear  tufts,  rudimentary;  plumage,  pure  white,  sometimes  almost 
unspotted,  but  usually  marked  more  or  less  with  transverse  spots  or 
bars  of  slaty-brown. 

^'Length,  20.00-27.00;  wing,  15.50-18.75;  tail,  9.00-10.30.^'  (Fisher). 

Range. — Northern  part  of  Northern  Hemisphere.  In  North 
America  breeding  from  Labrador,  Hudson  Bay  and  north  Alaska, 
northward.  South,  in  winter,  to  Ohio  Valley;  casually  to  South  Caro- 
lina, Texas,  California  and  Bermudas. 

Nest,  a  few  feathers,  or  bits  of  moss,  in  a  depression  on  a  knoll. 
Eggs,  3-10;  white;  2.24  by  1.76. 

Winter  visitor,  of  irregular  occurrence.  Most  every  winter  it  is  seen, 
l^sually  it  is  rare,  but  occasionally  it  appears  in  some  numbers.  In 
the  northern  part  of  the  State  it  is  seen  more  often  than  elsewhere. 
There  are  but  few  records  from  the  Whitewater  Valley.  A  specimen 
taken  in  Franklin  County,  in  December,  1879,  is  in  the  collection  of 
Mr.  E.R.  Quick,  of  Brookville.  The  winter  of  1886-7  one  was  seen  north 
of  Brookville,  and  one  was  taken  at  Cedar  Grove,  December,  1893. 
In  Fayette  County  one  was  taken,  February  18,  1887  (Rehme),  and  in 
Wayne  County  one  was  reported  during  the  holidays,  1887  (F.  M. 
Smith).  The  winter  of  1885-6  several  were  reported  from  different 
parts  of  the  State,  and  in  the  winter  of  1886-7  they  were  still  more  nu^ 
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merous  and  were  generally  distributed.  They  were  again  obeerred 
over  the  northern  part  of  the  State  in  1889-90.  The  earlieet  appear- 
ances are  early  in  NoTCmber,  and  most  of  them  are  generally  seen  in 
that  month  and  December.  Uaually  they  are  gone  in  Febmary, 
though  one  was  reported  from  Valparaiso,  Harch  31,  1887  (Trouslot); 
and  Mr.  C.  E.  Aiken  informs  me  of  one  obseired  "about  May,"  1870, 
in  Ijake  County.  Besides  a  lot  of  general  records,  I  may  mention  the 
following,  from  the  counties  named:    Carroll,  1865  (ETermann);  La- 


[lurtt',  Michigan  City,  December  21,  1883  (Miss  Colfax);  Lawrence, 
ti^r  Hedford,  1887  (Chansler);  Chicago,  HI.,  two,  November  'S,  1885 
(F'arker);  Porter,  two,  winter  of  1885-6;  one  prior  to  that  (Tronalot); 
1st  of  November,  1887  (Byrkit);  Decatur  (Guthrie);  2  taken,  several 
nthers  seen,  winter  of  1886-7  (Shannon);  Putnam,  1888  (Clearwaters) ; 
Vifjo,  November  20,  1889;  Olivet,  Mich.,  December  2,  1889,  near 
White  Pigeon,  Mich.,  1889  (Evermann);  Allen,  one,  winter  of  1889-90 
(Stockbridge);  Tippecanoe,  February  30,  1891  (Moffitt);  Wabash,  near 
lioann,  one,  probably  winter  of  1891-2,  one,  neai  Nor^  Manchester, 
winter  1893,  and  one  in  1894  (Ulrey  and  Wallace);  Marion,  near 
SoTithport,  November,  1894  (Noe);  one  also  taken  at  Sandusky.  0., 
November  36,  1896  (Moseley). 

.Although  they  are  with  us  only  occasionally,  their  visits  are  bene- 
52— Geoi.. 
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ficial.  Their  chief  food,  with  us,  is  meadow  mice;  in  the  Arctic  re- 
gions these  mice  and  lemmings  principally  supply  its  wants.  Mr. 
L.  M.  Turner,  in  his  "Notes  on  the  Birds  of  Labrador  and  ITngava,'' 
says:  "It  never  seizes  its  prey  except  while  the  latter  is  in  motion, 
except  in  the  case,  probably,  of  fish.*'  The  examinations  of  stomachs 
conducted  by  the  United  States  Department  of  Agriculture  show,  of 
38  stomachs  of  the  Snowy  Owl  examined,  2  contained  game  birds;  9, 
other  birds;  18,  mice;  2,  other  mammals;  and  12  were  empty.  (Fisher, 
Bull.  No.  3,  Div.  0.  &  M.,  IT.  S.  Dept.  Agr.,  p.  187.) 

The  beauty  of  the  plumage  of  this  useful  bird  mai-ks  it  for  slaugh- 
ter. It  flys  by  day,  and  is,  therefore,  very  conspicuous.  Few,  if  any, 
of  those  that  visit  the  United  States  live  to  return.  The  winter  of 
1876-7,  Mr.  Ruthven  Deane  estimates  as  nianv  as  500  were  killed  in 
New  England. 

Audulxm  gives  an  interesting  account  of  the  fishing  habits;  of  this 
Owl,  as  observed  by  him  at  the  Falls  of  the  Ohio  (Orii.  Hiog.,  Vol:  II, 
p.  13G). 

88.     (JBXIJS   SUKNIA    DUMKRIL. 

154.    (377a).    Sumia  ulula  caparooh  (Mull.). 

American  Hawk  OwL 

"No  ear  tufts;  tail  rounded  at  tips,  and  indistinctly  barred  with 
white.  Top  of  head  and  back  of  neck,  spotted  with  white  and  black, 
or  dark  brown;  a  patch  of  uniform  blackish  or  dark  brown  on  each  side 
of  hind  neck;  upper  parts,  brown,  more  or  less  spotted  with  white; 
lower  parts,  regularly  barred  with  brown. 

"Length,  14.75-17.50;  wing,  7.50-9.00;  t.ail,  6.80-7.00/'    (Fisher). 

Range. — Northern  North  America.  Breeds  from  Newfoundland 
and  Manitoba,  northward.  South,  in  winter,  irregularly,  to  northern 
United  States;  Massachusetts,  Ohio,  Indiana,  Illinois,  Minnesota,  Da- 
kota and  Montana. 

l^tsiy  in  natural  cavity,  in  tree  or  among  limbs  of  busby  conifers. 
Eggsy  3-7;  white;  1.51  by  1.23. 

Accidental  visitor.  Mr.  E.  R.  Quick  identified  it  in  Franklin 
County,  in  January,  1878. 

This  Owl  is  diurnal  in  its  habits.  It  bunts  bv  dav,  general Iv  in  the 
morning,  or  in  evening.  It  nests  from  Newfoundland  northward  to 
the  Arctic  regions,  wherever  timber  is  found.  Nelson  sivys:  "This 
is  perhaps  the  most  abundant  resident  bird  of  prey  throughout  the  en- 
tire wooded  part  of  northern  Alaska."'  (N.  H.  Coll.  in  Alaska,  p.  155.) 
The  Hawk  Owl  has  been  taken  in  the  lower  peninsula  of  Michigan,  the 
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last  being  in  1891  (Cook,  Birds  of  Mich.,  p.  84).  It  lia8  been  noted  in 
Ohio  (Wheaton,  Birds  of  Ohio,  p.  414),  and  one  record  is  known  from 
Illinois.  It  was  taken  in  Kane  County  by  Dr.  J.  W.  Velie  the  Ist 
of  September,  1869  (BuU.  Essex  Inst.,  Vol.  VIII,  1876,  p.  117).  This 
Owl  is  classed  among  those  that  are  principally  beneficial.  Incuba- 
tion begins  as  soon  as  the  first  egg  is  deposited,  and  both  sexes  share 
in  the  work  (Bendire). 


K.     Order  P8ITTACI.     Parrots,  Macaws, 

Paroquets,  Etc. 

XXIX.    Family  PSITTACID^.    Pabbotb  and  Paboquetb. 

uK  'Middle  tail  feathers  longest.  Conuruh.     S9 

«9.    Genus  CONURUS  Kuhl. 

*155.    (382).    Conurus  carolinensis  (Linn.). 

Carolina  Paroquet. 

Adult. — Rich  grass-green,  varying  to  emerald  in  some  lights,  the 
lower  parts  lighter  and  more  yellowish-greetn  than  the  upper;  tertials, 
tips  of  greater  coverts,  and  basal  portion  of  primaries,  greenish-yellow; 
primaries,  dark  blue  at  tips;  forehead,  lores  and  cheeks,  rich  orange-red, 
or  orange-CTome;  rest  of  head,  with  upper  part  of  neck,  pure  gamboge- 
yellow;  edge  of  wing,  tinged  with  orange;  bill,  creamy- white;  eyelids, 
whitish;  iris,  blackish-brown;  feet,  whitish.  Immature, — Similar,  but 
Tio  yellow  on  head  or  neck,  which  are  green;  the  forehead  only,  or  the 
forehead  and  lores,  dull  orange-red. 

Length,  11.35-14.00;  wing,  7.00-7.60;  tail,  6.40-7.10. 

Range. — Formerly  'eastern  United  States,  from  Florida  and  Gulf 
coast  north  to  Denver,  Col.,  northern  Nebraska,  Iowa,  northern  Illi- 
nois, southern  Michigan,  to  Albany,  N.  Y.  Now,  probably  only  found 
locally  in  Florida  and  perhaps  Indian  Territory.  Said  to  breed  in 
cavities,  in  trees,  and  also  to  build  nests  among  the  branches. 

Eggs,  2;  white;  1.39  by  1.07. 

T'ormerly  resident;  found  throughout  the  State;  now  extinct.  Bred 
at  least  north  to  the  vicinity  of  Indianapolis. 

Tliis  beautiful  little  Parrot  is  now  almost  extinct.  It  will  soon  be 
entirely  exterminated.  At  present  it  is  probably  to  be  found  in  small 
numbers  in  Florida  and  in  a  few  favorable  localities  from  there  to 
northeastern  Texas  and  Indian  Territory. 
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Less  than  a  century  ago  they  reached  north  into  Michigan^  thence 
east  to  Albany^  N.  Y.^  and  west  into  Colorado.  In  1806  they  reached 
the  mouth  of  the  Manimee  (Maumee)  in  Ohio  (Audubon)  and  prob- 
ably the  northern  line  of  this  State.  K.  Kennicott  took  specimens  in 
the  vicinity  of  Chicago,  and  Dr.  H.  M.  Bannister  saw  it  there  (Nel- 
son). They  were  seen  at  Madisonville,  near  Cincinnati^  0.,  as  late  as 
1840  (Langdon).  Audubon  says,  in  1842,  few  were  to  be  found  higher 
than  Cincinnati. 

In  the  Whitewater  Valley,  in  1835,  they  were  last  reported  from 
BrookviUe,  Ind.  They  were  conmion  in  Switzerland  County  in  1838-9 
and  were  last  noted  in  Clarke  County  in  1844.  From  the  other  coun- 
ties named  the  last  record  I  have  been  able  to  obtain  is  as  follows: 
Vermillion,  1844;  Parke,  1842;  Marion,  1836;  Monroe,  1836;  Morgan, 
1838-40;  Owen,  1845;  Greene,  1849;  Martin,  1845;  Knox  and  Daviess, 
1857-8;  Posey,  1858;  and  the  latest  date  is  Knox  County,  1859. 

Thus  it  will  be  seen  they  disappeared  from  all  of  Ohio  and  Indiana, 
except  the  lower  Wabash  Valley,  by  about  1840.  Their  range  con- 
tinued to  diminish;  it  is  still  growing  less.  There  are  persons  now 
living  from  80  to  90  years  of  age  in  this  State  who  can  remember  when 
they  were  to  be  found  in  great  numbers  over  more  than  one-half  of 
the  southern  part  of  Indiana.  It  will  not  be  surprising  if  they  should 
live  to  hear  that  the  Paroquets  are  extinct. 

They  preferred  the  valleys  of  streams  and  the  vicinity  of  ponds. 
There  they  were  found  in  flocks  ranging  from  six  to  a  hundred  or 
more.  In  such  places  grew,  in  quantities,  their  favorite  food,  the 
''cockle-burr''  or  "cuckle-burr"  (Xanthium  canadense  Mull.).  For 
these  it  is  said  they  would  leave  any  other  food.  iSometimes  they 
would  gather — ^numbers  of  them — upon  a  stump  and  shell  out  the 
kernel,  leaving  instead  a  pile  of  empty  burrs.  Wherever  they  were 
found,  the  universal  testimony  is,  they  preferably  ate  this  food. 
Next  to  cockle-burrs  they  preferred  hackberries. 

In  spring  they  were  very  destructive  in  orchards,  eating  the  leaf- 
buds,  blossoms  and  young  fruit.  Early  apples  were  often  eaten.  In 
fall  they  fed  upon  apples,  grapes  and  grain.  They  also  ate  cherries, 
persinmions,  black-gum  berries,  haws,  beechnuts,  acorns,  and  pecans. 
One  authority  says  they  split  open  the  apples  and  ate  the  seeds,  dis- 
carding the  remainder  of  the  fruit.  Sometimes,  when  in  large  flocks, 
they  seemed  bent  upon  mischief.  Then  they  destroyed  an  entire  crop 
of  fruit.  After  eating  what  they  wanted  they  would  tear  the  apples 
oflf  the  tre^  and,  after  taking  a  bite,  throw  them  to  the  ground.  They 
also  tore  off  the  heads  of  wheat  and  threw  them  upon  the  ground. 
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It  is  always  difficult  for  those  who  have  not  seen  a  part  of  the 
changes  that  the  last  century  has  wrought  in  the  Ohio  Valley  and  Lake 
Begion  to  comprehend  what  has  occurred.  The  Paroquets  were  found 
there  in  great  numbers.  Dr.  Rufus  Haymond,  who  wrote  the  first 
record  of  their  occurrence  in  the  interior  of  Indiana,  in  1856,  said: 
"This  bird  was  formerly  very  numerous  along  the  Whitewater  River. 
Several  years  have  elapsed  since  any  of  them  have  been  seen.''  Proc. 
Phil.  Acad.,  November,  1856,  p.  293.)  Wilson  found  them  in  1810, 
in  flocks,  near  Lawrenceburg,  and  in  great  numbers  at  the  Big  Bone 
Lick,  in  Kentucky,  but  a  few  miles  away.  When  my  father  was  a 
boy,  six  or  eight  years  old,  about  1816-18,  they  were  common  about 
Brookville.  They  were  quite  numerous  in  Morgan  County  in  1835-40. 
Prof.  E.  T.  Cox  informs  me  that  they  were  as  numerous  about  New 
Harmony  in  1826  as  Blackbirds  (Quiscalus  quiscula  ceneus)  are  now. 
Several  others  have  given  the  same  estimate  of  their  numbers. 

Another  authority  says  they  alighted  upon  an  apple  tree  in  such 
numbers  as  to  almost  cover  it  over.  They  flew  in  two  lines  converging 
to  a  point,  in  form  resembling  the  figure  made  by  a  flock  of  Wild  Geese 
(B.  canadensis).  While  on  the  wing  they  chatter  and  cry  continually. 
This  cry  sounds  like  qui,  with  rising  inflection  on  the  i.  This  is  re- 
peated several  times,  the  last  one  being  drawn  out  like  qui-i-i-i  (Nehrl- 
ing,  N.  A.  B.,  XVI,  p.  439). 

The  older  people  all  claim  they  roosted  and  nested  in  cavities,  nat- 
ural or  otherwise,  in  trees.  Prof.  John  Collett  has  supplied  me  with 
the  following  note:  "Li  1842,  Return  Richmond,  of  Lodi  (Parke 
County),  Ind.,  cut  down,  in  the  cold  weather  of  winter,  a  sycamore 
tree  some  four  feet  in  diameter.  In  its  hollow  trunk  he  found  hun- 
dreds of  Parakeets  in  a  quiescent  or  semi-torpid  condition.  The 
weather  was  too  cold  for  the  birds  to  fly  or  even  to  make  any  exertion 
to  escape.  Mr.  Richmond  cut  off  with  his  saw  a  section  of  the  hollow 
trunk  some  five  feet  long,  cut  out  a  doorway  one  foot  by  two  in  size, 
nailed  over  it  a  wire  screen  of  his  fanning  mill,  rolled  this  cumbersome 
cage  into  the  house  and  placed  in  it  a  dozen  of  the  birds.  They  soon 
began  to  enjoy  the  feed  of  fruit,  huckleberries  and  nuts  he  gave  them, 
and  he  had  the  pleasure  of  settling  absolutely  the  disputed  question 
of  how  they  slept.  At  night  they  never  rested  on  a  perch,  but  sus- 
pended themselves  by  their  beaks,  and  with  their  feet  on  the  side  of 
their  cage.  This  was  repeated  night  after  night  during  their  cap- 
tivity.^' 

Mr.  W.  B.  Seward,  of  Bloomington,  informs  me  of  obtaining  some 
five,  he  thinks,  young  Paroquets  from  a  farmer^s  boy  in  Owen  County, 
in  1845.    His  impression  is  they  were  taken  from  the  inside  of  a  hoi- 
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low  tree,  on  tlic  liorders  of  While  River.  Tliis  is  the  farthest  north 
we  liave  any  aceount  of  their  nesting. 

Audubon,  Wilson  and  others  say  they  nested  in  hollow  trees.  In 
1889,  while  making  explorations  in  Florida,  Mr.  William  Brewster 
made  every  inquiry  he  could  concerning  the  breeding  habits  of  these 
birds.  There  he  was  informed  they  built  nests  like  those  of  a  Carolina 
Dove,  in  the  forks  of  small  cypress  trees.  It  is  possible  that  both  kinds 
of  sites  were  selected.  The  number  of  eggs  is  unknown,  but  has  been 
given  as  from  two  to  five. 

They  are  easily  tamed  and  make  interesting  pet«.  In  their  wild 
state  they  are  very  affectionate.  It  is  said  when  one  of  a  flock  was 
wounded  the  others  gathered  ab(Tut,  regardless  of  danger,  and  made 
every  effort  to  render  the  cripple  assistance. 

The  following  papers  treat  of  this  subject  more  extensively  and  are 
referred  to  for  the  benefit  of  any  who  care  to  investigate  it  further: 
The  Carolina  Paroquet  (Conurus  Caroline nsis),  by  Edwin  M.  Has- 
brouck  (The  Auk,  Vol.  VIII,  October,  1891,  pp.  3r)9-;^79).  Notes  on 
the  Range  and  Habits  of  the  Carolina  Parakeet,  by  Amos  W.  Butler 
(Ibid,  Vol.  IX,  January,  1892,  pp.  49-56). 

L.     Order  COCCYGES.     Cuckoos,  Et(\ 

Suborder  CUCULI.    Cuckoos,  Etc. 

XXX.    Family  CUCULIDiE.    Cuokcoos,  Anw,  Etc. 

SrBFAMiLY  COOCYGIN^E.    Amkhicax  CrcKO<«. 

a^  Tail  feathers  10;  bill  gently  curved  downwards;  colors  of  plumage  soft  and 
blended;  wing  less  than  6.00;  tail  less  than  8.00.  Om^yzus.     90 

90.    OiNUs  COCCYZUS  Vieillot. 
a*.  Tail  feathers  except  middle  pair  black  with  white  tips ;  lower  mandible  yellow. 

C.  americanuB  (Linn.).     166 

a^.  Tail  feathers  grayish  brown,  with  narrow  tips  of  dull  whitish ;  lower  mandible 

not  yellow.  C.  erythrophthalmus  (Wils.).     167 

*166.    (387).    Coccyzus  americanus  (Linn.). 

Yellow-billed  Cuckoo. 
Synonyms  Rain  Crow,  Co\v-C<>w. 

Bill,  extensively  yellow  below,  except  tip;  above,  glossy  black;  cen- 
tral tail  feathers,  like  the  back;  above,  uniform  satiny  olive-gray,  with 
bronzy  reflections;  below,  pure  white;  wings,  extensively  rufous  on 
inner  wol)s  of  the  quills,  the  rest  black,  with  large  white  tips,  the 
outennost  usually  edged  with  white. 
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I-eiif,'tti,  11.90-13.70;  winff,  6.40-5.80;  tail,  C.00-6.15. 

ItANfiE. — Kafitem  North  America,  from  CoBta  Rica  and  West  Indieii 
northward  to  New  Brunewick,  aoutJiom  Ontario,  and  Minnesota. 
Breeds  from  Florida  and  east  Texas  northward.  Winters  south  of 
United  States. 

Nest,  a  mere  platform  of  twigs,  in  bushes  or  in  trees,  4  to  80  feet  up. 
Eggs.  2-5,  rarely  6  or  7;  light  greenish -blue;  1.21  by  .88. 


('oiriuion  summer  resident;  less  numerous  northward.  Arrives  UBii- 
iiily  early  in  May.  Southern  Indiana  spring  arrivals  show  as  dates 
firet  olisen-ed:  April  23,  1887,  May  9,  1893  (Greensburg);  April  30. 
1895  (Bicknell,  Knox  County);  May  3,  1888  (Vincennes);  Aiiril  29. 
1894,  May  3.  1893  (Spcarwviilo,  Brown  County).  Northern  Indiana: 
Urjiyeitc,  May  8,  1897;  Dekalb  County,  Sedan,  May  11,  1894,  May  6, 
IXD.I;  WahTloo,  May  3.  189G,  May  fi,  1897;  T^aporte.  May  15,  1894. 
May  lit,  lS9.'i.  May  G,  lattfi.  The  following  fall  records  indicate  when 
Hie  last  bird  was  seen.  In  1889  the  last  one  remained  at  Sedan  until 
Octohor  13,  and  in  1894  the  last  one  was  not^-d  at  Plymouth,  Mich., 
Sc|i(cmb(T  3.  In  1896  the  last  one  was  noted  at  Lafayette,  October 
l.'t.  In  18D5  the  last  one  was  seen  at  Chicago,  III.,  September  22: 
al  T-arayette.  September  9:  at  Bicknell,  Tnd.,  Oclnber  14.  The  earliest 
date  at  which  if  left  Brnokville  was  September  G,  188G,  and  the  latest. 
Oftolier  10.  1884.  The  last  seen  in  Warren  County,  in  1897,  was 
Septemhei-  20.    On  September  17  old  birds  were  seen  feeding  their 
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young.  They  begin  to  leave  early  in  August.  August  16,  1897,  at 
9:15  p.  m.,  Mr.  Bamett  heard  one  in  Vermillion  County  flying  south. 
They  sometimes  are  pairing  when  they  arrive;  again  they  mate  soon 
after  arrival.  They  are  very  numerous  in  May,  in  southern  Indiana — 
one  who  has  not  observed  them  does  not  know  how  plentiful  they  are. 
Then  they  frequent  orchards,  lawns,  and  woods.  Both  species  are 
called  Rain  Crow,  Cow-Cow,  and  Wood  Pigeon. 

I  have  seen  them  mating  May  8  (1886),  and  as  late  as  June  10 
(]893).  I  have  found  their  nest  and  eggs  by  May  20.  Prof.  B.  W. 
Evermann  found  a  nest,  with  fresh  eggs,  June  30,  1885.  They  build 
their  nests  in  thick  bushes,  on  ends  of  low  limbs  of  trees,  especially  of 
beech,  and  wild  grape  vines,  from  5  to  15  feet  high.  The  usual  nest 
is  a  mere  pretense,  a  flimsy  structure  of  a  few  sticks,  with  a  few  blos- 
soms, generally  of  the  oak,  with  us,  upon  which  to  lay  the  eggs.  Occa- 
sionally a  very  substantial  nest  is  built — one  such  was  found  at  Bloom- 
ington,  Ind.,  by  my  friend,  Mr.  0.  M.  Meyncke.  Often  eggs  are  found 
upon  the  ground,  beneath  the  nest;  either  the  bird  flirts  them  out  as 
she  leaves  the  nest  or  they  are  thrown  out  as  the  limb  or  bush  is 
swayed  by  the  wind.  Incubation  begins  when  the  first  egg  is  laid. 
Young  Inrds  and  eggs  in  various  stages  of  incubation,  some  almost 
fresh,  are  often  found  together.  This  and  the  next  species  occasionally 
lay  in  each  oth^'i-'s  nests,  also  in  the  nests  of  other  birds.  They,  how- 
r\(T,  do  not  do  this  habitually,  as  the  European  Cuckoo  does. 

It.*^  common  call,  that  may  be  heard  throughout  its  stay,  is  Cook- 
rnok'-niok-cook :  another  call  is,  Cow-cow-cow-cow ;  another  is,  OcJr- 
ork-ock'OcJc,  sometimes  changed  into  Ke-ocky  ke-ock,  ke-ock,  ke-ock. 

Few  birds  are  of  so  much  service  to  the  farmer.  Especially  are  the 
fmit  growers  and  nurserymen  its  debtors.  In  early  spring,  they  love 
the  orchard.  I  have  known  them  to  destroy  every  tent  caterpillar 
(Clisiocampa  amcricaria)  in  a  badly  infested  orchard,  and*  tear  up  all 
the  nests  in  a  half  day.  While  they  may  have  eaten  some  caterpillars, 
out  of  most  of  them  the  juices  were  squeezed  and  the  hairy  skin 
dropped  to  the  ground.  Almost  every  watchful  fruit  grower  has  had 
a  similar  experience.  Prof.  F.  H.  King  found,  upon  examination, 
that  one  had  eaten  nine  larvje  of  a  species  that  destroys  the  foliage 
of  black  walnut  trees.  They  also  eat  many  canker-worms.  Of  nine 
specimens  dissected  by  Dr.  H.  H.  Warren,  all  but  one  had  eaten  in- 
sects, chiefly  taken  from  shade  and  forest  trees;  these  were  beetles 
and  caterpillars,  besides  one  had  eaten  grasshoppers  and  snails 
(Helix),  and  one  had  eaten  berries.  While  they  occasionally  eat 
some  of  the  smaller  fruit,  their  work  all  summer  long  is  to  protect  the 
fniit  tree  from  its  enemies.     Although  it  has  been  accused  of  robbing 
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the  nests  of  other  birds,  and  eating  their  eggs,  I  do  not  believe  the 
charge  has  been  sustained. 

The  results  of  the  examinations  of  21  stomachs  of  these  birds  showed 
that  the  contents  consisted  of  355  caterpillars,  18  beetles,  23  grass- 
hoppers, 31  sawflies,  14  bugs,  6  flies  and  12  spiders;  one  stomach 
contained  12  American  tent  caterpillars;  another,  217  fall  web  worms. 
(Beal,  Farmers'  Bulletin,  No.  54,  U.  S.  Dept.  Agr.,  p.  6). 

*157.    (388).    Coccyzus  erythrophthalmus  (Wils.). 

Black-billed  Cuckoo. 

Adult. — Bill,  black;  tail  like  the  back  and  tipped  with  white;  under 
surface  of  tail  feathers,  dull  white;  eyelids,  red.  Above,  imiform  olive 
gray,  with  bronzy  reflections;  below,  pure  white,  sometimes  with  faint 
tawny  tinge  on  fore  parts;  wings,  with  little  or  no  rufous.  Imma- 
lure, — Eyelids,  yellow,  more  grayish  above. 

Length,  11.00-12.70;  wing,  5.12-5.65;  tail,  6.25-7.00. 

Range. — America,  from  Brazil,  Amazon  Valley  to  Labrador,  Mani- 
toba and  east  Assiniboia.  West  to  Rocky  Mountains.  Breeds  from 
about  latitude  35  degrees  north.    Winters  from  Florida  south. 

Nest,  similar  to  that  of  C.  americanus,  but  a  little  better  built. 
Eggs,  2-5,  rarely  6  or  7;  smaller  and  darker  green  than  those  of  last 
species;  1.11  by  .78. 

Summer  resident;  common  northward;  much  less  numerous  south- 
ward, except  during  migrations,  when  it  is  common.  It  is  common 
north  of  the  Wabash  River,  and,  perhaps,  locally  farther  south.  Fol- 
lowing 1884,  Prof.  Evermann  thought  this  species  became  more  com- 
mon than  the  last  in  Carroll  and  Monroe  Counties.  We  have  been 
accustomed  to  regard  this  species  as  a  later  migrant  than  the  last. 
Some  years  it  is,  others  they  come  together,  and  occasionally  it  is 
nmch  earlier.  I  took  it  at  Brookville,  April  26,  1892.  This  is  the 
only  record  of  its  arrival  in  April.  In  1893  I  did  not  get  it  until 
May  16.  In  southern  Indiana,  it  may  be  expected  between  those 
dates.  In  the  northern  part  of  the  Stat«,  the  following  will  give 
some  idea  of  the  date  of  its  first  arrival:  Lafayette,  May  7,  1897; 
Dekalb  County,  Sedan,  May  11,  1894,  May  6,  1895;  Waterloo,  May  3, 
1896,  May  14,  1897;  Laporte,  May  9,  1896. 

They  leave  in  August  and  September,  but  occasionally  one  may 
be  seen  well  through  October.  At  Chicago,  111.,  the  last  was  seen 
September  25,  1895,  October  24,  1885;  Plymouth,  Mich.,  September 
20,  1894;  Bicknell,  Kjiox  County,  Ind.,  September  16,  1894;  Qreens- 
burg,  September  26,  1896;  Warren  County,  September  23,  1897. 
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Their  mating,  nesting  and  other  habits  are  substantially  the  same 
as  the  Yellow-billed  Cuckoo.  They  build  insecure  nests,  and  lay 
irregularly.  A  nest  may  be  seen  with  a  fresh  egg,  one  ready  to  hatch, 
and  a  young  bird  well  fledged.  Nests  may  be  found  from  early  May 
well  through  the  summer.  A  set  of  eggs  in  the  collection  of  the 
United  States  Museum  was  taken  near  Mi.  Carmel,  111.,  May  7,  1878 
(Bendire,  L.  H.,  N.  A.  Birds,  II.,  p.  29).  The  eggs  must  have  been 
laid  with  little  time  intervening.  I'sually  considerable  interval 
elapses  between  the  laying  of  each  egg,  and  incubation  begins  soon 
after  the  first  one  is  laid.  Sometimes,  however,  an  egg  is  laid  each 
day.  Both  sexes  incubate.  Prof.  A.  J.  Cook  mentions  four  taken 
at  St.  Clair  Flats,  July  20,  1893  (Birds  of  Mich.,  p.  86).  Mr.  J.  F. 
Clearwaters  found  a  nest,  containing  two  fresh  eggs,  in  a  willow 
tliicket,  near  Michigan  City,  August  13,  1891.  Some  years  most  of  the 
birds  have  left  at  that  date.  Tlie  nest  of  the  Black-billed  Cuckoo  is, 
perhaps,  a  little  more  substantial  than  that  of  the  Yellow-billed.  Its 
(?ggs  are  smaller,  and  a  deeper  shade  of  grei^n. 

Its  food  is  much  the  same  as  that  of  the  last  species.  Prof.  Forbes 
informs  us  that  75  per  cent,  of  the  food  of  some  he  examined  contained 
canker-worms  (Rept.  Mich.  Hort.  Soc,  1891,  p.  204).  Prof.  F.  H.  King 
says  13  ate  13  hymenoptera,  68  caterpillars,  10  beetles,  26  orthoptera, 
and  2  harvestmen  (Geol.  of  Wis.,  Vol.  1,1883,  p.  568).  Prof.  Beal  notes 
that  16  taken  during  the  summer  months  ate  328  caterpillars,  11 
beetles,  15  grasshoppers,  63  sawflies,  3  stink  bugs,  and  4  spiders 
(Farmers'  Bulletin,  No.  54,  U.  S.  Dept.  Agr.,  p.  5).  Almost  entirely 
do  they  eat  injurious  insects,  and  their  work  is  distinctively  beneficial, 
because  they  eat  so  largely  of  those  hairy,  destructive  caterpillars  that 
other  birds  do  not  choose  for  food.  Its  common  note  is  a  soft  coo- 
coo-coo-coo.  In  addition,  it  has  other  notes,  resembling  tliose  of  the 
last  species. 

Suborder  ALCYONES.    Kincjfishebr. 
XXXI.     Family  ALCEDINID^.     Kingfishers. 

Characters  same  as  family.  Ckuylk.     91 

91.    GiNUs  C'ERYLE  Boie. 
Subgenus  Strkptocbrylb  Bonaparte. 

*158.  •  (390).    Ccryle  alcyon  (Linn.). 

Belted  Kingfisher. 

.  Advil  Male. — IJea^l  with  crest;  above,  bluish-gray,  with  a  white 
collar,  wings  marked  with  white.  Below,  white;  band  across  breast 
and     sides,    bluish-gray.      AduU    Female. — Sides    tingod     with    ni- 
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r<JHt!;  Iiaiiil  apioss  l»elly,  rufous.  Jmmalvre. — Similar  to  adull,  but 
I'iuid  across  breast  and  sides  tinged  with  rufous. 

length,  13.50-14.50;  wing,  9.10-9,50;  tail,  3.80-4.30. 

Range. — North  America,  from  Pfumma  and  West  Indies  to  Arctic 
Ocean.  Breeds  from  Pforida  and  Texas,  northward.  Winters  from 
\'irginia,  southern  Indiana,  southern  Illinois  and  Kansas,  southward. 


KelMd  KiDtfiaber. 

NpkI.  a  burrow  in  a  steep  bank,  usually  near  water.  JUggs,  5-8;  pure 
white;  l.aa  by  1.05. 

Resident  southward,  the  extent  and  number  depending  upon  the 
severity  of  the  winter,  and  the  number  of  open  streams;  common 
summer  resident  northward.  In  the  northern  part  of  the  State,  they 
usually  depart  late  in  October  or  early  in  November,  and  return  in 
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March  and  early  April.  During  mild  wiaters,  they  douhUess  remiun 
H  herever  open  water  is  found.  Mr.  Jerome  Tromblcy  says  it  is  occa- 
sionally seen  in  mild  winters  in  Monroe  County,  Mich.  (Cook,  Birds 
of  Mich.,  p.  86),  but  in  1897  it  was  not  seen  until  April  18.  One  was 
reported  from  Dekalb  (^unty,  February  15,  1888  {H.  W.  McBride). 
lie  also  notes  it  Urst  seen  in  1689,  March  5.     In  1893,  it  was  flrat 
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seen  in  Dekalb  County,  Sedan,  April  6  (Mrs.  Hine).  At  Waterloo, 
in  1894,  March  18;  1896,  March  29  (Feagler). 

Those  living  away  from  water  courses  and  lakes  do  not  know  how 
numerous  Kingfishers  are,  and  sometimes  persons  living  along  streams 
think  them  more  common  than  they  are.  A  pair  cover  a  certain 
stretch  of  river,  having  certain  places  where  they  alight  and  watch 
for  fish.  They  are  very  busy,  and  their  loud  rattling  noise  often  gives 
the  impression  that  there  are  more  than  the  actual  number. 

I  have  seen  them  mating  at  Brookville  as  early  as  March  24  (1893), 
and  as  late  as  April  15  (1887).  In  April  they  excavate  a  hole  in  a 
precipitous  bank,  usually  of  a  water  course,  and  therein  deposit  their 
eggs.  Sometimes  by  May  10  a  full  set  is  laid.  Along  the  rivers  sub- 
ject to  high  waters,  many  of  these  birds  seem  to  have  learned  to  build 
in  other  higher  banks;  occasionally,  however,  one  builds  on  the  low 
river  banks,  and  is  drowned  out.  They  generally  breed  in  single 
pairs.  Some  places  they  are  found  in  colonies,  and  the  banks  are 
honeycombed  with  their  burrows.  Often  they  and  swallows  occupy 
the  same  bank,  even  sometimes  having  a  common  entrance  to  their 
burrows.  Dr.  F.  W.  Langdon  found,  near  Cincinnati,  0.,  May  22, 
1879,  in  the  same  creek  bank,  the  burrows  of  a  Kingfisher  and  of  a 
Rough-winged  Swallow.  Each  was  occupied  by  the  owner.  Each  bur- 
row was  occupied,  in  addition,  by  a  colony  of  Bumble  Bees,  all  dwelling 
in  perfect  harmony.  The  Kingfisher  was  sitting,  and  would  not  leave 
her  eggs  until  taken  by  the  bill  and  lifted  off  (Journ.  Cin.  Soc.  N.  H., 
Dec,  1881,  p.  338). 

The  Kingfisher  reminds  one  of  a  Woodpecker,  which  excavates  holes 
in  banks  instead  of  trees.  It  lives  principally  upon  fish,  although 
insects  are  sometimes  eaten.  The  bones,  scales  and  other  indigestible 
portions  of  its  food  are  ejected  in  pellets,,  as  is  the  custom  with  Owls. 

M.     Ordkk  I^IOI.     WooDPECKKHs,  Wrynkoks,  Etc. 

XXXII.     Family  PICTD^.     Woodpeckers. 

a*.  Toes  'A.  Picoinra. 

a«.  Toes  4. 

h^.  Head  with  a  conHpiciioiiH  crest;  sixe,  much  over  a  foot  long, 
r'.  Bill  white.  Campkphiluh.     1>2 

e*.  Bill  dark.  Ceophl(eu8.     95 

b^.  Head  not  crested. 

d^.  Outer  hind-toe  longer  than  outer  front-toe. 
c^.  Upper  mandible  with  three  distinct  ridges,  one  in  the  middle^  one  on 
each  side;  groove  from  nostrils  to  near  the  end  of  bill;  plumage  not 
yellowish  below.  Dryobatxb.     93 
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*'-.  Upper  mandible  with  one  middle  ridge;  grooves  from  nostril  running 
to  about  the  middle  of  catting  edge  of  upper  mandible;  plumage  with 
more  or  less  yellow  below.  Sphyrapicus.     94 

d-.  Outer  hind-toe  not  longer  than  outer  front-toe. 

f^.  Plumage  of  lower  parts  spotted  with  black ;  under  surface  of  quills 
and  tail  feathers  yellow  or  reddish ;  upper  mandible  without  distinct 
lateral  ridge  or  nasal  groove.  Golaptbb.     97 

f-.  Plumage  of  lower  parts  without  spots;  under  surface  of  quills  and 
tail  feathers  without  yellow  or  red ;  upper  mandible  with  a  distinct 
lateral  ridge  and  nasal  groove.  Melakerpes.     96 

92.    GiHUS  CAMPEPHILUS  Gray. 

159.    (392).    Campephilus  principalis  (Linn.). 

Ivory-billed  Woodpecker. 

Adult  Male. — Bill,  ivory-white.  Most  of  plumage,  glossy  black;  a 
conspicuous  scarlet  crest;  white  feathers  covering  nostrils;  a  white 
stripe  beginning  under  each  eye,  and  extending  down  the  sides  of 
neck,  and  meeting  on  the  back;  secondaries  and  end  of  shorter  pri- 
maries, white.    Adult  Female. — Similar,  but  with  black  crest. 

Length,  19.75-21.60;  wing,  9.00-10.00;  tail,  6.25-6.80. 

Range. — Formeriy  South  Atlantic  and  Gulf  States,  from  Noiih 
Carolina  to  Texas,  north  in  the  Mississippi  Valley  to  Missouri,  south- 
em  Illinois,  and  southern  Indiana.  Now  restricted  to  the  Gulf  States 
and  the  lower  Mississippi  Valley,  where  only  locally  distributed  (A. 
0.  U.  Check  List). 

Nest,  an  excavation  in  a  dead  tree.  JSggs,  3-5;  glossy  white;  1.37 
by  .99.    (Bendire.) 

Formeriy  resident,  locally,  in  the  southern  pari:  of  Indiana;  now 
extinct  within  our  limits.  It,  like  the  Carolina  Paroquet,  has  grad- 
ually retired  from  the  Ohio  Valley,  and  all  the  land  formeriy  occupied 
by  it,  till  now  it  is  only  found  in  certain  localities  in  the  Gulf  States 
and  the  lower  Mississippi  Valley,  being,  perhaps,  most  numerous  in 
Florida.  It  frequents  the  heavily  wooded  lowlands  and  cypress 
swamps,  excavating  its  nests  in  the  large  dead  top  limbs  of  the  largest 
trees.  Dr.  R.  Raymond,  in  1869,  mentioned  it  as  a  former  resident 
of  Franklin  County,  where,  he  afterwards  told  me,  it  frequented  the 
swampy  woods  and  vicinity  of  the  beaver  ponds,  in  what  is  now  Bath 
and  Springfield  Townships.  From  the  late  Mr.  Louis  Bollman,  Prof. 
Evermann  learned  that  it  was  formeriy  found  in  Monroe  County. 
Mr.  Roberi;  Ridgway  recalled  having  seen  it  in  White  County,  HI., 
which  adjoins  Posey  County,  Ind.  Audubon  mentions  it  nesting  at 
Henderson,  Ky.,  and  speaks  of  it  occurring  in  Indiana.  Undoubtedly, 
too,  Wilson,  gained  his  knowledge  from  his  trip  down  the  Ohio  River, 
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in  1810,  to  write  the  beautiful  tribute  to  it,  beginning,  "Majestic 
bird!  the  broad  Ohio  knows  its  presence  well/' 

Its  white  bill  has  given  it  the  local  name  of  "White-billed  Log- 
cock,"  or  "WWte-billed  Woodcock,"  to  distinguish  it  from  the  ^Ti- 
leated  Woodpecker." 

There  have  been  reporiis  of  its  occurrence  in  this  State  in  recent 
years,  but  I  have  not  been  able  to  verify  them. 

(See  Hasbrouck,  The  Auk,  Vol.  YTTT.,  1891,  pp.  l'74-18G.  Also 
^faurice  Thompson,  "A  Red-headed  Family.") 

98.    GiNUB  DRYOBATES  Hon. 

a'.  Wing  4.25  or  more;  outer  tail  feathers  white.  D.  villosus  (Litiii.).  160 
a'''.  Wing  tinder  4.25;  outer  tail  feathers  barred  with  black. 

D.  pubescens  (Linn.).     161 

*ieO.    (893).    Dryobates  villosus  (Linn.). 

Hairy  Woodpecker. 

Adult  Male, — Above,  black,  with  a  long  white  stripe  down  middle 
of  the  back;  sides  of  head,  with  white  stripes;  with  a  red  band 
across  the  back  of  head;  the  wing  coverts  and  quills  with  white  spots; 
below,  whitish;  outside  tail  feathers,  white;  others,  black,  or  black  and 
white.  Adult  Female. — Similar,  but  lacking  the  red  on  head.  Im- 
mature, — With  the  crown  more  or  less  red  or  yellow. 

Length,  8.50-9.00;  wing,  4.50-5.00;  tail,  3.10-3.60. 

Bange. — Eastern  United  States  and  South  Atlantic  and  Gulf 
States;  north  to  Nova  Scotia,  Quebec  and  Manitoba;  west  to  Montana, 
Wyoming,  Kansas  and  eastern  Texas.  Resident  throughout  most  of  its 
range. 

Nest,  an  excavation  in  dead  or  dying  tree.  J^^ggs,  3-5;  glossy  white; 
.93  by  .71. 

Common  resident;  more  numerous  southward  in  fall,  winter  and 
spring.  Breeds.  Not  as  numerous  as  the  next  species,  which  is 
smaller  and  more  sociable,  but  almost  its  exact  pattern  in  coloration. 
Sometimes  found  about  orchards  and  lawns,  and  other  rather  open 
places,  though  it  frequents  the  woodland,  where  it  generally  nests.  It 
is  especially  active  in  its  warfare  upon  insects.  Both  this  Woodpecker 
and  th^  next  have  stiff,  pointed  tongues,  sharply  l)ar})od  for  sticking 
and  extracting  inset^ts;  they  are  also  supplied  with  a  sticky  secretion, 
which  assists  them  in  gathering  food.  They  live  largely  upon  the 
larvae  that  bore  in  the  wood  or  burrow  beneath  the  hark  of  trees,  and 
upon  ants.  One  instance  is  recorded  of  their  calcliing  and  storing 
Colorado  Pot^Ho  l^eetles.     They  also  eat  tlu?  fruits  of  dog-wood,  Vir- 
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The  examiTiations  made  by  the  United  States  Department  of  Agri- 
{;iilture  show  that  82  of  these  Woodpeckers  ate  68  per  cent,  of  aninial 
matter,  31  per  cent,  vegetable,  and  1  per  cent,  mineral.  Of  the  animal 
food,  17  per  cent,  was  ants;  24,  beetles,  adult  and  tarvfe;  21,  cater- 
pillars; 2,  hugs  and  plant  lice;  4,  spiders  and  myriapods  (Bull.  No.  7, 
Div.  0.  and  M.,  IT.  S.  Dept.  Agr.,  p.  11). 

It  mates  early,  and  iisually  may  be  found  breeding  in  April,  in  the 
dciiil  t^)ps  or  larger  limbs  of  forest  trees.  I  have  noticed  it  seems  to  pre- 
fer liard  maple.  One  brood  is  raised  in  a  season.  Both  birds  assist  in 
ini'iibation,  which  lasts  about  two  weeks.     The  young  are  fed  by 
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regurgitation,  as  are  most  Woodpeckers.  Most  people  can  dUtinguiah 
it  by  ite  larger  size.  To  such  it  is  commonly  known  as  "Big  Spotted 
Woodpecker,"  or  "Big  SapBucker."  Against  this  latter  name  I  desire 
to  protest.  It  is  not  a  sapsucker,  but  a  destroyer  of  injuriou.s  insects, 
for  which  I  trust  it  may  receive  the  protection  whicli  it  doservi*. 

*16L    (3H4).    Dryobates  pubeBcens  (Linn.). 

Downy  Woodpecker. 


fraiidpaekdr.    Nfttanl  riig 


Smaller,  but  coloration  similar  to  0.  villosus,  except  the  outer  tail 
feathers,  which  are  barred  with  black;  the  smaller  size  will  di,«tin- 
guish  it. 

Length,  6.25-7.00;  wing,  3.55-4.15;  tail,  a.30-a.7u. 

Ranob, — Eastern  and  northern  North  America,  from    Florida  to 
Labrador  and  North  Alaska;  west  to  eastern  Texas,  Nebraska,  North 
Dakota,  Manitoba,  Northweet  Territory,  and  irregularly  to  California 
and  Washington.     Resident  generally  throughout  its  range. 
Nest,  a  hole  in  a  t^ee.     Hggs,  3-6;  glossy  white;  .76  by  .5!). 

Common  resident.  This  is  the  smallest  of  our  Woodpeckers,  and  is 
at  the  same  time  the  most  sociable.  It  is  called  "Little  Spotted 
Woodpecker"  and  "Little  Sapsucker.'"  This  last  it  is  not.  Let  no 
one  accuse  it  wrongly.  They  come  about  our  homci-  in  winter,  even 
into  towns,  to  let  ub  know  that  they  are  present  and  ever  watchful  for 
our  interests.  When  they  do  not  come  to  us,  a  walk  intfl  the  orchard 
or  the  wood  pasture  will  almost  always  bring  them  within  sight.  But 
some  windy  November  day,  when  rain  or  snow,  one  can't  tell  which, 
threatens,  when  every  bird  is  out  of  sight,  ii  rather  deej)  hollow  in 
the  lea  of  a  bluff  is  found  to  be  peopled  by  a  goodly  company,  not 
of  Downy  Woodpeckers,  for  they  seem  never  to  be  very  sociable  with 
each  other,  but  a  mixed  party,  a  composite  of  bird  life,  in  which  sev- 
eral quite  different  birds  are  recognized.  The  greatest  number  are 
JuncoR.     There  are  more  of  them  than  all  other  kinds  together.     A 
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few  Tree  Sparrows  and  a  Song  SpaiTow  are  with  them,  chipping  on  the 
ground.  A  pair  of  Carolina  Chickadees  and  a  pair  of  Tufted  Titmice 
are  searching  the  fence.  A  few  Qoldfinches  are  swinging  on  the  dried 
Goldenrod  stalks,  and,  last,  a  pair  of  Downy  Woodpeckers,  one  of 
which  is  vigorously  pounding  with  his  bill  the  trunk  of  a  small  willow. 
All  are  active;  all  are  happy.  Each  is  talking  as  earnestly  and  cheer- 
fully as  it  can  in  its  own  language.  Upon  the  approach  of  an  in- 
truder, all  leave,  the  Downy  Woodpecker  being  the  last  to  go.  Tufted 
Titmice  and  Juncoes  lead  the  way.  Such  companies  are  ever  found 
from  frost  to  March.  Not  always  composed  of  the  same  kinds  of 
birds,  for  sometimes  one,  sometimes  another  feature  will  be  absent. 
At  other  times.  Bluebirds,  Cardinals,  or  Nuthatches  may  be  of  the 
company.  What  a  jolly  band!  Eating  weed  seeds,  destroying  insects, 
and  bringing  cheer  even  on  the  most  cheerless  days.  They  roost  and 
pass  the  most  inclement  weather  in  their  old  nest  sites.     ' 

Late  in  March,  or  early  in  April,  the  bands  begin  to  break  uj). 
Mating  begins  sometimes  by  April  1.  Nesting  begins  about  the  mid- 
dle of  the  month.  They  nest  in  holes  in  fences,  in  orchard  trees, 
in  dead  willows  along  streams,  in  dead  stubs  in  the  woods,  generally 
not  high  up.  Both  sexes  incubate,  which  requires  about  twelve 
days.     But  one  brood  is  raised  a  year. 

'i'he  food  habits  of  this  species  are  essentially  the  same  as  the  last.  It 
frequents  orchards  and  yards  more.  Beginning  at  the  base  of  a  tree, 
it  searches  every  inch  of  trunk  and  branch  out  to  the  smallest  limb, 
searching  for  insects.  In  summer  they  may  often  l)e  seen  examin- 
ing the  apples,  and  from  the  blossoms  occasionally  exti-acting  a 
coddling  moth.  Its  food  is  much  similar  to  the  last,  but  it  eats  a 
larger  percentage  of  insects,  principally  ants,  and  less  vegetable  food. 
I  have  often  found  them  feeding  upon  sunflower  seeds,  of  which  they 
are  very  fond.  The  following  summary  from  investigation  by  the 
United  States  Department  of  Agriculture  shows  that  of  140  stomachs 
examined,  74  per  cent,  of  the  contents  was  animal;  25,  vegetable,  and 
1,  mineral;  23  per  cent,  was  ants;  24,  beetles  and  their  larvae;  16,  cater- 
pillars; 3,  grasshoppers;  4,  bugs  and  plant  lice;  1,  flies;  3,  spiders  and 
rayriapods  (Bull.  No.  7,  Div.  of  0.  and  M.,  p.  11).  Prof.  Beal  notes 
that  of  the  7  species  examined,  our  most  common  one,  the  Downy 
Woodpecker,  is  the  most  beneficial.  Three-fourths  of  its  food  is  in- 
sects, but  few  of  which  are  useful.  The  greatest  harm  it  does  is  in 
spreading  the  seeds  of  poison  ivy.  These  seeds  have  a  hard  shell;  the 
juices  of  the  stomach  do  not  destroy  them.  They  are  dropped,  having 
full  vitality,  and  sprout  where  they  fall. 

5S— Geol. 
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*162.     (402).    SphyrapicuB  varius  (Limn.). 

Tallow-belUed  Sapaucker. 
SyiiiitirmK,  Ypr.LOw-iiF.Li.iEn  WoonpKCKKB,  SAPfii:i:KKii. 


Vpllow-lwllitil  :=iipiini-hrr 

luf  OrnitbaUiio-andMiiii 
of  Aitridilture.  P.28 


Dcpartm(>nt 


Adult  Mate. — Crown,  forehead,  chin  and  throat,  crimson;  other  up- 
per parU,  black,  marked,  or  variegated  with  white  or  yellowish -white; 
a  line  from  nostril,  below  the  eye,  and  one  from  behind  the  eye,  run- 
ning backwards,  white,  sometimeB  tinged  with  yellowish;  wings,  black, 
the  feathers  with  white  spots,  generally  in  pairs;  wing  coverts,  chiefly 
white;  IaiI  with  middle  pair  of  feathers  and  upper  coverts  mostly 
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white.  Below,  belly  pale  yellow;  sides  with  dusky  poiuted  spots; 
breast  crossed  with  black,  from  which  a  black  stripe  runs  on  side 
of  throat  to  the  base  of  the  bill.  Adult  Female, — Chin  and  throat, 
white;  crimson  restricted  or  wanting  on  top  of  head.  Immature. — 
Black,  red  and  white  of  head,  neck  and  breast  wanting,  or  nearly  so; 
above,  the  mottling  more  or  less  brownish. 

Length,  7.75-8.76;  wing,  4.80-5.00;  tail,  2.90-3.20. 

Range. — Eastern  and  northern  North  America,  from  Costa  Rica 
iind  West  Indies  nori;h  to  Nova  Scotia,  nori;hem  Ontario,  Great  Slave 
Lake,  Ft.  Liard,  B.  C;  west  to  Texas,  Kansas,  Nori^h  Dakota  and 
Manitoba.  Accidental  in  Greenland.  Breeds  from  mountains  of 
North  Carolina,  nori;hem  New  England,  Pennsylvania,  Ohio,  Indiana, 
Illinois,  noriiward.  Winters  from  Illinois,  Indiana  and  Pennsyl- 
vania, southward. 

Nest,  a  hole  in  a  tree.     Eggs,  6-7;  glossy  white;  .88  by  .67. 

Winter  resident  southward,  and,  occasionally,  over  most  of  the 
State,  varying  in  numbers;  rare  summer  resident  noriihward;  common 
everywhere  during  migrations. 

This  is  the  Sapsucker.  Others  are  called  by  his  name,  and  get  the 
credit  of  his  deeds.  It  is  more  quiet  and  sluggish  than  the  other 
Woodpeckers  commonly  seen.  With  its  bill  it  pierces  the  bark  of 
several  kinds  of  trees,  making  round,  oval  or  approximately  quad- 
rangular holes,  arranged  in  circles  or  spirals,  about  the  trunk  or  larger 
limbs.  This  is  done  for  three  things;  to  secure  the  sap;  to  obtain  the 
inner  bark  (cambiimi);  to  attract  insects.  All  of  these  it  feeds  upon. 
It  knows  when  sugar  making  begins.  Then  its  work  upon  the  sugar 
and  soft  maples  begins.  I  have  found  their  borings,  from  which 
sap  was  flowing,  February  15,  1896.  Through  March  and  into  April 
they  continue  this  work.  As  warm  days  come  in  March,  the  insects 
are  drawn  by  the  flow  of  sap  and  sometimes,  upon  the  east  hill-sides, 
the  sound  from  their  wings  recalls  the  hum  of  a  hive  of  bees.  In 
this  way  food  comes  to  the  eater.  But  little  effort  is  required  on  the 
part  of  the  Sapsucker  to  supply  his  wants.  In  some  parts  of  the 
New  England  States  jt  has  been  observed  they  have  sugar  orchards 
which  they  frequent  regularly.  In  fall  when  they  come  to  us  they 
resume  their  work  of  piercing  the  bark  of  maple,  apple,  and  other 
trees.  Sometimes  they  merely  reopen  the  old  puncture,  by  cutting 
the  healing  edges,  and  enlarging  the  hole.  I  have  found  their  fresh 
work  on  young  apple  trees,  never  before  pierced,  as  late  as  November 
19,  1895.  Pine  trees  are  also  girdled,  chiefly,  however,  through  the 
winter,  for  among  them  the  Sapsucker  spends  his  winter,  and  about 
lawns  where  pines  and  maples  grow  together  they  are  most  commonly 
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found  at  thai  season.  By  spring  they  have  removed  most  of  the  bark- 
scales  from  the  pine,  and  it  then  appears  quite  clean.  The  resin  flows 
from  the  wounds  the  bird  has  made  and  forms  milky  streaks  and 
^ummy  excrescences  later  in  the  season,  which  look  unsightly.  The 
damage  they  do  is  to  lawn  and  orchard  trees.  The  pines  are  weakened, 
(heir  tops  girdled  until  they  become  bent,  and  even  blown  off  by 
the  wind.  Apple  trees  and  choice  maples  are  seriously  damaged,  espe- 
cially when  the  Sapsuckers  are  very  abundant.  T  have  counted  six  of 
these  birds,  at  one  time,  on  a  dozen  sugar-maples  in  front  of  one  lot 
in  my  own  town,  and  have  seen  the  sap  flow  in  a  stream.  Mrs.  Jane 
L.  Hine,  in  the  spring  of  1888,  saw  one  of  these  birds  alight  beneath 
a  tap  in  a  small  maple  tree  near  its  top.  It  emptied  the  holes  of  sap, 
then  waited  for  it  to  collect,  and  drank  again.  This  was  repeated  time 
after  time  for  hours.  The  observer  determined  to  stay  until  the  bird 
was  satisfied  or  left.  She  watched  it  from  10  o'clock  in  the  morning 
until  5  o'clock  in  the  evening,  and  then  left  the  bird  where  she  first 
saw  it.  In  the  entire  seven  hours  it  had  not  moved  more  than  a 
yard  from  the  holes  from  which  it  drank.  They,  of  course,  get 
the  principal  supply  of  sap  at  the  time  when  it  flows  most  freely. 
Then  they  also  eat  most  of  the  inner  bark.  At  these  times  they  also 
eat  much  insect  food,  and  as  summer  comes  they  undoubtedly  live 
more  and  more  upon  insects.  The  tongue  is  not  provided  with  a 
spear-like  point,  and  it  can  not  be  extended  as  far  as  other  Wood- 
peckers project  theirs,  because  of  the  short  hyoid.  Instead,  the  tip 
of  ihe  tongue  of  the  Sapsucker  is  provided  with  stiff  hairs,  and  farther 
back  with  spines.  The  hairs  may  serve  as  a  brush  or  mop,  or  to  guide 
the  sap  onto  the  tongue,  and  they  and  the  spines  may  serve  them  in 
their  insect-catching.  Prof.  F.  E.  L.  Beal,  in  Bulletin  No.  7,  of  the 
Division  of  Ornithology  and  Mammalogy,  of  the  United  States  Depart- 
ment of  Agriculture,  informs  us  that  of  eighty-one  stomachs  examined, 
oO  per  cent,  of  the  food  was  animal  and  50  per  cent,  vegetable.  Of 
the  former  36  per  cent,  was  ants;  5,  beetles  and  their  larvae;  2,  cater- 
pillars; 1,  grasshoppers;  1,  bugs  and  plant  lice;  3,  flies,  and  2,  spiders 
and  myriapods.  Fruit  formed  26  per  cent,  of  the  entire  food,  and  the 
inner  bark  of  trees  23  per  cent.,  most  of  which  was  eaten  in  April  and 
October. 

In  southern  Indiana  they  usually  appear  in  October,  and  through 
that  month  and  well  into  November  they  are  common.  The  earliest 
date  I  have  seen  them  in  fall  at  Brookville  was  Septeml>er  24,  1886. 
Mr.  H.  V.  Bamett  noted  the  first  arrivals  in  Warren  County,  Sep- 
tember 21,  1897.  When  with  us  they  utter  a  call  that  reminds  one 
of  the  low  mew  of  a  cat.    This  is  most  often  h^rd  in  spring.    Oener- 
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Jilly  some  winter,  some  occasionally  remain  even  north  of  the 
center  of  the  Stete.  It  has  been  noted  at  Brookville  almost  everj' 
winter  for  the  past  seventeen  years.  Prof.  Evemiann  reported  it  from 
(.^arroU  County  December  15,  1884,  and  January  11,  1885,  and  Mrs. 
Hine  observed  it  at  Sedan,  Dekalb  County,  Januar}'  25,  1894.  They 
begin  te  become  more  abundant  when  sugar-making  begins;  generally 
in  February  and  through  March  are  common,  some  years  abundant. 
Sometimes  they  leave  early  in  April,  April  2,  1893;  April  6,  1895. 
Other  years  they  remain  until  the  last  of  that  month,  April  30,  1887. 
Mr.  E.  B.  Quick  saw  one  in  June/ 1891.  The  first  migrants  arrive  at 
the  noi-thern  boundary  almut  April  1.  Chicago,  III.,  April  1,  1886; 
April  3,  1886;  Sedan,  March  31,  1896;  liaporte,  March  30,  1896.  T 
saw  them  mating  at  Brookville  April  5,  1897,  at  which  date  they  were 
common. 

It  has  been  found  breeding  in  the  following  counties:  Carroll  (Ever- 
mann),  Laporte  (Cobum);  Starke,  English  Lake,  "abundant  breed- 
ing," Jime  3,  1888  (Deane);  Dekalb,  1888,  1890  (Mrs.  Hine),  1889 
(H.  W.  McBride);  Porter,  1895,  1896  (Parker).  Mrs.  Hine  first  ob- 
served the  Sapsucker  in  summer  in  1888.  That  summer  she  saw  their 
young  oftener  than  those  of  any  other  woodpecker.  In  the  summer  of 
1890  she  saw  old  birds  feeding  their  young.  Mr.  H.  W.  McBride  took 
three  eggs  from  a  nest,  near  Waterloo,  May  13,  1889.  Mr.  J.  G.  Par- 
ker, Jr.,  collected  one  young,  saw  them  at  Kouts  in  1895.  He  found 
it  breeding  at  the  same  place  May  28,  1896.  The  nests  do  not  differ 
from  those  of  other  woodpeckers.  They  have  been  found  from  eight 
to  fifty  feet  high.  Eggs  may  be  looked  for  in  Mayt  An  egg  is  laid 
daily  until  the  set  is  complete.  Both  parents  teke  part  in  incuba- 
tion. The  young  are  fed  almost  wholly  upon  insects.  At  that  time 
the  old  birds  develop  an  expertness  at  fiy-catching  that  is  very  notice- 
able. Aside  from  their  damage  to  orchards  and  lawn  trees,  they  are 
verv  beneficial  birds. 


\^.   ««Ni  8  CE0PHL(EUS  Cabanis. 

^63.    (405).    CeophlcBus  pileatus  (Linn.). 

Pileated  Woodpecker. 
SyuonyiiiH,  J^lack  Woodtcxjk,  Loocock,  Bkj  Black  Woc>dpeck£k. 

Adult  Male, — Brownish-black;  top  of  head,  conspicuous  crest  and 
stripe  from  base  of  lower  mandible,  bright  red;  white  stripe  from  the 
eye,  and  one  from  the  nostril,  backwards  and  along  the  side  of  the 
neck,  white  and  yellowish;  throaty  white;  bases  of  wing  feathers,  white: 
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bill,  dark.  Adult  Femule. — Similar,  but  with  fore  part  of  head  black- 
ish, and  red  stripe  at  base  of  lower  mandible  wanting. . 

Length,  15.15-19.00;  wing,  8.90-10.00;  tail,  6.60-7.40. 

Range. — Formerly  the  heavily-wooded  region  of  Nortli  America, 
south  of  about  latitude  63  degrees,  and  Mexico,  except  in  the  southern 
Rocky  Mountains;  now  rare  or  extirpated  in  the  more  thickly  settled 
parts  of  the  Eastern  States. 

Nesty  excavation  in  tree.    JSggs,  3-5;  glossy  white;  1.28  by  .95. 

Resident,  confined  to  the  more  heavily-timbered  and  more  inacces- 
sible portions  of  the  State.  Rarely  breeds.  It  was  formerly  very  com- 
mon, but  disappears  before  civilization.  To  the  older  settlers  it  was 
known  as  ^Tjogcock,''  and  "Black  Woodcock."  It  is  about  thirty 
years  since  I  can  hear  of  its  occurrence  in  Franklin  Coimty.  In  1890 
I  reported  it  from  several  coimties  in  which  it  had  been  noted,  or 
taken  mostly  within  five  years  preceding  (Proc.  Ind.  Hort.  Soc,  1890, 
p.  59).  From  the  following,  I  have  no  more  recent  record:  Vigo, 
Dekalb,  Decatur,  Allen,  and  Gibson.  Since  that  time  it  is  reported 
from  the  following  coimties:  Boone  and  Fountain;  specimens  in  col- 
lection of  the  State  Museum;  Knox,  rare,  1894,  February  4,  May  24, 
October  19,  one;  spring  of  1897,  two.  I  saw  one  fly  through  the 
main  street  of  Carlisle,  Ind.,  August  14,  1897  (Chansler).  Brown, 
1894,  rare  (Kindle),  May  24,  one  (Bamett);  1895,  April  6,  two;  April 
15,  April  16,  very  few  (Miss  Jacobs).  Monroe,  1892,  February  13, 
saw  two,  took  female  (Ulrey);  Porter,  1894,  December  5,  saw  a  male 
killed  by  George  Wilcox,  at  Kouts;  1896,  December  11,  I  saw  three 
near  same  town  (J.  G.  Parker,  Jr.). 

Mr.  C.  E.  Aiken  also  informed  me  he  obtained  a  specimen  at  Water 
Valley,  Lake  County,  where  it  was  rare,  a  few  years  ago.  I  have  no 
doubt  of  its  occurrence  in  limited  numbers  still  in  Gibson  and,  per- 
haps, several  other  counties  in  southwestern  Indiana.  In  fact,  it  may 
exist  wherever  there  are  extensive  woods  that  are  not  much  frequented. 
They  are  more  liable  to  be  seen  in  winter,  as  the  leafless  woods  and 
their  tendency  to  range  to  some  extent  for  food  then  makes  them 
more  conspicuous.  Mr.  H.  Nehrling  gives  an  account  of  these  birds, 
which  every  one  who  has  known  them  in  our  State  will  recognize  as 
his  own  experience.  He  says:  "The  Pileated  Woodpeckers  were  con- 
stantly at  work;  with  powerful  strokes  they  hammered  off  the  bark 
and  captured  their  insect  prey.  Their  beauty,  activity  and  docility 
excited  my  admiration.  When  I  approached  one  of  them  too  closely, 
it  uttered  a  loud  and  laughing  ha-he,  ha-he,  and  then  took  wing.  It  is 
very  noisy  during  mating  season,  and  indulges  a  good  deal  of  its  time 
in  drumming  on  a  dry,  hollow  limb.    Its  call-note  sounds  like,  a-wick, 
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u-frick\  l)iil,  if  also  utters  a  fark-tark-incJc,  whicli  is  several  times  rr- 
poated  (N.  A.  Birds,  PI.,  xvi.,  p.  411).  Kggs  may  bo  looked  for  witli 
lis  late  in  April  and  through  May.  Its  nests  are  excavated  in  dead 
trees  or  snags  from  12  to  75  feet  up.  The  opening  is  3  to  3^  inches  in 
diameter,  and  the  excavation  is  from  7  t^  30  inches  deep,  being  larger 
at  ilie  bottom,  which  is  covered  with  chips,  or,  sometimes,  sand.  A 
TH'w  one  is  generally  built  each  year.  They  also  use  a  nest  or  excavate 
a  shelter  for  protection  in  severe  weather.  An  egg  is  laid  daily.  The 
period  of  incubation  is  about  18  days.  In  this,  as  in  digging  the  nest 
and  caring  for  the  young,  both  birds  share.  But  one  brood  is  raised 
each  year. 

This  is  the  largest  Woodpeck(?r  iu  the  United  States  except  the 
Ivory-bill.  Its  powerful  bill  enables  it  to  tear  off  tough  bark,  and 
dig  (leej)  into  trees  for  grubs,  borers  and  ants.  Such  is  its  work.  Prof. 
Boal  examined  23  stomachs,  all  taken  in  fall  and  winter;  51  per  cent, 
of  the  contents  was  animal,  and  49  per  cent,  vegetable  matter.  The 
animal  matter  was  chiefly  insects,  of  which  ants^  beetles,  and  wood- 
boring  larva*  formed  the  greater  part  (Bulletin  No.  7,  Div.  0.  and  M., 
r.  S.  Dept.  Agr.,  p.  32). 


*ri.    GrnusMELANERPBS  SwAiMBOX. 

a'.  Head  an<l  neck  deep  red  or  grayish  brown;  back  black. 

M.  erythrocephalus  (Linn.).     164 

//-'.  Head  grayish,  more  or  lesn  red  on  crown;  back  and  wings  banded  transversely 

with  black  :ind  white.  M.  carolinus  (LrNN.).     166 

Suhfcenut  Mrlanbrpis. 

-164.    (4()t;).    Melanerpes  eiythrocephalus  (Linn.). 

Bed-headed  Woodpecker. 

Synonym,  Red  hkad. 

A  (lull. — IJoad,  neck  and  breast,  crimson;  rump,  end  of  secondaries 
.iiul  rcniaining  under  parts,  white:  hack,  glossy  blue-black;  bases  of 
^•(•ondarics,  primaries  and  tail,  black.  Immature. — Crimson  part«?  re- 
placed by  grayish-brown. 

Length,  9.25-9.75:    wing,  5.30-5.70;    tail,  3.60-3.75. 

Range. — Eastern  Vnited  States,  west  to  Rockv  Mountains;  from 
Morida  to  northern  New  York,  Ontario,  Nova  Scotia,  Manitoba.  Rare 
(*;i<t  of  Hudson  River.  Accidental  in  TTtah  and  Arizona.  Winters  ir- 
regularly throughout  northern  New  York,  Pennsylvania,  Indiana, 
Michigan.     Breeds  throughout  it^  range. 
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Nest,  &  hole  in  a  tree.    Eggs,  4-7,  rarely  8;  glossy  white;  .99  by  .76. 

It  in  not  necessary  to  introduce  the  familiar  "Kcfi-heafl"  to  aiiy  In- 
ilianian.  it  is  liable  to  be  found  resident  in  any  part  of  the  State,  but 
not  always  frequenting  the  same  localities  winter  and  eunmier.  How- 
ever, it  usually  migrates  from  the  northern  part  when  mid  weather 


comes,  and  occa^iionally  seems  Id  leave  the  St«te  almost  entirely. 
'Hie  severity  of  the  weather  does  not  govern  their  removal.  Food 
supply  is  the  great  factor.  Some  mild  winters  they  leave.  Other 
severe  winters  they  stay.  The  almndance  of  ma.*t  keeps  them.  Beech- 
nuts are  the  fav<irite  winter  food,  but  all  kinds  o[  acoma  and  other 
nuts  are  oaten.  Wherever  there  are  quantities  oT  beechnuts,  there 
these  Woodpeckers  winter.  Some  winters  they  are  found  in  one  local- 
ity and  are  absent  in  others.  They  disappear  every  winter  from  the 
WhitAwat«r  Valley,  and   other   localities  where   beechnuts  are  not 
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fouiifl.  The  past  yeai*  they  were  not  seen  along  the  Whitewater 
River  from  October  1,  1896,  to  April  20,  1897;  while  in  the 
beeehland  of  Decatur  and  Shelby  counties,  they  were  found 
all  winter.  Into  the  river  lowlands  it  comes  as  a  migrant,  while 
it  is  resident  in  the  beech  woods  ten  to  twenty-five  miles  away.  The 
winter  of  1895-6,  it  remained  in  Wavne  and  Jefferson  counties,  and 
at  the  north  end  of  the  State  in  Dekalb  County,  where  it  was  found 
common  in  colonies  (Mrs.  Hine).  The  winter  of  1894-5,  they  wintered 
in  the  following  counties,  in  most  of  them  commonly:  Brown,  Deca- 
tur, Putnam,  Boone,  Parke,  Tippecanoe.  In  1893-4,  in  Decutur  and 
Dekalb,  but  none  remained  in  Brown,  where  there  were  no  beech- 
nuts, and  where  they  were  the  next  winter.  In  1892-3,  they  wintered 
in  Lake  County,  but  none  remained  in  Monroe.  In  1891-2,  they  re- 
mained in  Monroe,  Rush,  and  Dekalb. 

The  winters  of  1888-9  and  1885-6,  they  wintered  in  the  vicinity  of 
Chicago;  1887-8,  in  Vigo  County,  in  large  numbers;  beechnuts  were 
common;  1886-7,  at  Grand  Rapids,  Mich.,  and  Marion  County,  Ind. 
When  they  all  disappear,  they  are  liable  to  return  at  any  time  between 
March  1  and  May  1.  T^sually,  however,  they  appear  in  April.  This 
Woodpecker  has  learned  to  store  its  winter  food.  While  it  does  not 
do  so  to  the  extent  the  California  Woodpecker  does,  yet  at  times 
this  habit  is  quite  noticeable.  Dr.  Raymond  was  first  to  observe  it 
here  (Proc.  P.  A.,  November,  1856,  p.  293).  Mrs.  Hine  tolls  me  the 
winter  of  1891-2,  they  stored,  in  addition  to  beechnuts  and  acorns, 
some  hickory  nuts.  Prof.  0.  P.  Hay  has  given  the  result  of  his  obser- 
vations of  the  hoarding  habits  of  this  bird  near  Irvington  in  the  win- 
ter of  1886-7,  in  "The  Auk,"  Vol.  IV.,  July,  1887,  pip.  193-196. 

The  Red-headed  Woodpecker  is  not  as  common  as  it  formerly  was. 
When  deadenings  were  numerous,  the  numbers  of  these  Woodpeckers 
therein  is  beyond  estimate.  To  know  these  birds  as  they  were,  one 
should  live  where  a  deadening  of  beech  timber  was  near  a  cherry 
orchard.  There,  through  June,  times  were  lively  and  the  gay,  tri- 
colored  bird  of  which  I  wrote  was  one  of  the  chief  factors. 

The  more  attractive  mating-call,  Kurr-hurr,  of  a  month  before  has 
given  place  to  the  harsher  Kdhrr-Jcahrr,  which  sounds  from  woods, 
fence  stakes  and  cherry  trees  from  sunrise  till  dark.  They  mate  from 
the  first  to  the  middle  of  May.  The  nest  is  in  a  dead  snag  or  the  dead 
top  of  a  live  tree.  Beech,  maple,  and  sycamore,  are  most  used  here, 
from  10  to  80  feet  high.  In  prairie  districts,  fence  posts  and  telegraph 
poles  are  used.  One  egg  is  laid  a  day;  incubation  sometimes  begins  be- 
fore the  set  is  laid,  and  lasts  about  two  weeks.  Both  parents  take  part 
in  preparing  the  nest,  incubating  and  caring  for  the  young.  But  one 
brood  is  reared  a  year. 
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In  August  they  often  begin  to  disappear  from  their  accustomed 
places.  Mr.  V.  H.  Barnett  informs  me  that  on  the  night  of  October 
30,  1897,  at  8:15  p.  m.,  he  heard  the  Red-headed  Woodpecker  and 
some  warblers  flying  south. 

The  Red-headed  Woodpecker  has  the  greatest  range  of  food  of  our 
species.  At  times  its  chief  food  is  fruit;  for  another  period  it  may  be 
chiefly  insects;  again,  it  will  live  on  nuts  and  cereals.  Of  101 
stomachs  reported  upon  by  the  United  States  Department  of  Agricul- 
ture, 50  per  cent,  contained  animal  matter;  47  per  cent,  vegetable 
matter;  3  per  cent,  mineral  matter.  The  animal  matter  was  insects, 
of  which  there  were  found  ants,  wasps,  beetles,  bugs,  tj^rasshoppers, 
moths,  caterpillars,  spiders,  and  myriapods.  Ants  amounted  to  about 
11  per  cent.;  beetles,  nearly  one-third,  and  gni8sho[)|H?rs  and  crickets, 
f>  per  cent.  Seventeen,  collected  from  May  to  September,  liad  eaten 
com,  one  had  eaten  strawberries;  15,  blackberries,  raspberries;  2,  culti- 
vated cherries;  4,  apples;  6,  ])ear8  (Beal,  Bulletin  No.  7,  Div.  0.  and 
M.,  pp.  24,  26).  Prof.  Forbes  found  that  of  these  birds  he  examined, 
32  per  cent,  of  their  food  was  canker  worms  (Rep.  Mich.  Hort.  Soc, 
1881,  p.  204).  This  Woodpecker  seems  to  be  able  to  adapt  itself  to 
any  circumstances.  It  has  been  accused  of  robbing  birds  of  their  eggs, 
and  I  have  seen  it  catching  insects  after  the  manner  of  a  flycatcher. 
While  it  eats  some  fruit,  except  berries  and  cherries,  it  eats  too  small 
an  amount  to  amount  to  much.  On  the  contrary,  its  insect-eating, 
in  which  it  destroys  many  large  beetles  and  quantities  of  prrasshoppers, 
makes  it  a  very  beneficial  bird  ordinarily. 

Besides,  from  the  variety  of  its  foods,  it  is  a  valuable  factor  in  a 
contest  with  any  unusual  increase  of  old  or  the  sudden  appearance  of 
new  insect  foes. 


Subirenus  CBirrrRUs  8waint<oD. 

*166.    (409).    Melanerpes  carolinus  (Linn.). 

Bed-bellied  Woodpecker. 

Synonyms,  Guinea  Woodpecksb,  Zebka  Woodpecker,  Carolina  VVooppeckek, 

Checkered  Woodpecker. 

Adult  Male, — Above,  crown  and  nape,  scarlet;  back  and  wings,  ex- 
cept larger  quills,  regularly  barred  with  black  and  white;  primaries 
and  secondaries,  chiefly  black,  the  former  mostly  white  at  base,  the 
latter  spotted  with  white;  rump,  chiefly  white;  sides  of  head  and 
under  parts,  grayish-white,  sometimes  with  yellowish  tinge;  belly, 
washed  with  reddish;    outer  tail  feathers,  ])laok  and  wbito  barred; 
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inner  web  of  central  feathers,  white  with  black  spots;  their  outer  webs 
black  with  more  or  less  white  next  the  shaft.  Adult  Female  and 
Immature. — Crown,  grayish;  nape  and  nostrils  only,  scarlet. 

Length,  9.00-10.00;  wing,  4.85-6.50;  tail,  3.50-3.95. 

Kanqe. — Eastern  United  States,  from  Florida  and  Texas  north  to 
Massachusetts,  New  York,  Pennsylvania,  southern  Ontario,  southern 
Michigan,  southern  Wisconsin,  South  Dakota.  Breeds  north  to  Penn- 
sylvania, and  thence  westward  throughout  its  range.  Winters  almost 
throughout  its  range. 

Nesty  an  excavation  in  a  tree.    EggSy  3-5;  white;  .99  by  .73. 

Kesident,  rare  northward,  more  numerous  southward,  common  in 
southern  third  of  the  State.  While  they  do  not  migrate  as  a  body, 
they  are  less  common  north  and  more  conunon  south  in  winter.  It 
prefers  the  heavy  timber.  Along  the  Whitewater  and  Ohio  rivers  it 
is  seldom  seen  in  the  lowlands,  but  upon  the  top  of  the  bluflfs  and 
farther  back  upon  the  uplands  wherever  white  oak  trees  are  found  it 
is  conmion.  Its  call  is  something  like  Kurr-ufr-urry  more  or  less 
lengthened,  while  a  note  when  disturbed  or  when  hammering  is  Chow- 
chow.  They  are  shy  and  suspicious,  and  as  one  tract  of  woods  after 
another  is  cleared  away,  the  birds  that  peopled  each  disappear.  It  has 
been  reported  as  resident  in  the  following  counties  in  Indiana:  Lake, 
rare  (Meyer);  Porter,  not  uncommon  at  Kouts  (Parker) ;.Laporte  (Bax- 
ber,  Byrkit);  Dekalb,  rather  common  (Mrs.  Hine);  Michigan,  Kent 
County,  not  very  common  (Moseley);  Wayne,  a  few  winter  (Trombley). 
They  begin  mating  in  March;  one  was  seen  excavating  for  a  nest 
March  24, 1892  (Mrs.  Hine).  Eggs  may  be  taken  any  time  from  April 
15  to  June  1.  Nests  are  usually  made  in  dead  tops  of  living  trees 
from  15  to  60  feet  high.  Eggs  are  laid  daily.  Incubation  lasts  about 
fourteen  days.  Both  sexes  share  in  nest-making,  sitting  and  caring  for 
the  young.  Generally  only  one  brood  is  raised  (Bendire,  L.  H.  N".  A. 
Birds,  pp.  123-124).  The  Red-bellied  Woodpecker  is  the  vegetarian 
of  its  family.  Of  22  stomachs  examined,  26  per  cent,  of  the  contents 
was  animal  and  74  per  cent,  vegetable  food;  14  had  eaten  ants  amount- 
ing to  11  per  cent.;  10  per  cent,  of  the  total  food  was  beetles.  The 
vegetable  food  wa,s  entirely  wild  fruits  and  seeds.  Only  2  had  eaten 
(^om.  August  10,  1897,  I  found  one  eating  Benoni  apples,  and  it  was 
with  difficulty  it  could  be  driven  away.  I  was  told  they  had  eaten 
most  of  the  apples,  which  were  small  and  knotty.  In  winter  they  live 
upon  wild  fruits  and  seeds,  but  years  when  mast  is  plenty  they  doubt- 
loss  live  principally  upon  acorns  and  beechnuts.  Their  evil  deeds  are 
few  and  the  good  they  do  very  much.  Dr.  Haymond  notes  this  bird 
has,  like  the  Bed-headed  Woodpecker,  the  habit  of  hoarding  nut«. 
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9T.   GllDi  COLAPTES  Swi[ir80>. 

*166.     (412).    Colaptes  auratuB  (Limn.). 

FUcker. 

Hynoiiyms,  (iiii.i>BN'-wiii(iKi>  Wooiipeckkr,  Hioii  HuLK,  Hii;h  Hoi.i'kb,  Wickii 


Adult  Afaie.— Back,  wing-coverte  and  inner  quills,  brownish,  barred 
with  black;  rump  and  upper  tail-coverts,  white;  outer  edge  of  quills 
and  tail  feathers  above,  black;  shafts  of  feathers  and  under  surface  of 
sanic,  golden-yellow,  the  tail  feathers  tipped  with  black;  head  and 
nape,  grayish,  the  latter  with  scarlet  band;  a  black  stripe  od  each  side 
of  throat;  below,  chin,  throat  and  breast  vinaceous,  the  last  bordered 
by  a  large  black  crescent;  rest  of  under  parts  paler  vinaceous,  with 
black  s]>ote.  Adult  Female. — Similar,  but  without  the  black  streak  on 
<'uch  side  of  throat. 

Length,  18.00-ia.75;  wings,  5.50-6.60;  tail,  4.00-4.95. 

Uanoe. — North  and  eastern  North  America,  from  eastern  'IVxas 
and  Florida  north  to  Labrador,  Hudson  Bay,  Alaska  and  the  Arctic 
Coast.    West  to  Kehranka.  North  Dakota,  Assiniboiii.     .Xicidental  in 
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Greenland.  Breeds  throughout  its  range.  Wintera  from  Pennsylvania 
and  Indiana^  irregularly  from  New  Brunswick,  Maine  and  Michigan, 
southward. 

Nest,  a  hole  in  a  tree.    Hggs,  usually  6-9;  glossy  white;  1.10  by  .86. 

Resident,  very  common  southward.  Bare  in  the  north  part  of  the 
State;  common  everywhere  throughout  the  warmer  parts  of  the  year. 
Breeds. 

The  nearer  the  Ohio  Biver  in  vrinter,  the  more  numerous  this  bird 
becomes.  It  is,  however,  tolerably  common  from  the  Wabash  River 
south.  In  both  Tippecanoe  and  Carroll  counties  it  is  a  common  resi- 
dent. In  the  follovring  northern  counties  it  is  found,  at  least  some 
years,  throughout  the  winters:  Porter,  rare  (Parker);  Dekalb,  rare 
(H.  W.  McBride,  Snyder);  a  few  also  winter  in  Wayne  County,  Mich. 
(Trombley).  The  migratory  birds  return  to  their  homes  in  February 
and  March,  and  during  the  latter  month  and  October  and  late  No- 
vember,  they  are  very  abundant,  frequenting  pastures,  meadows  and 
stubble. 

l^is  species  is  decidedly  terrestrial,  spending  much  time  upon  the 
ground.  During  the  colder  months,  they  are  semi-gregarious.  With 
us,  they  sometimes  begin  mating  by  March  7  (1882),  other  years,  not 
until  March  30  (1893).  Eggs  may  be  found,  perhaps,  late  in  April, 
but  the  earliest  date  full  sets  are  recorded  is  May  4.  Through  May 
and  June  they  may  be  found.  Like  other  woodpeckers,  it  nests  in  the 
woods,  but  it  also  loves  to  make  its  home  in  an  old  apple  limb,  or 
dead  snag  in  the  lawn.  It  uses  either  a  natural  or  artificial  cavity. 
Although  found  so  much  upon  the  ground,  its  high  nesting  has  given 
it  the  name  of  "High-hole.^*  Usually,  but  one  broodisraisedinaseason, 
but  if  the  eggs  are  removed  as  laid,  the  fecundity  of  this  bird  is  re- 
markable. Between  May  4  and  June  22, 1885,  Prof.  B.  W.  Evennann, 
in  Carroll  County,  took  37  eggs  from  a  single  nest.  Between  those 
dates  they  rested  14  days.  There  is  one  instance  recorded  where  by 
leaving  a  nest-egg,  a  Flicker  laid  71  eggs  in  73  days.  An  egg  is  laid 
each  day.  Usually  incubation  does  not  begin  until  the  full  set  is  laid, 
but  sometimes  it  does.  It  has  the  greatest  number  of  calls  of  any 
member  of  its  family.  Its  Wake-up,  waJce-up,  have,  in  some  localities, 
given  it  a  local  name.  Its  Quit-tu,  quit-tu,  recalls  the  stroke  of  a 
master  hand  with  a  scythe-stone  upon  a  scythe.  Chuck-up,  chuck-up, 
is  another  well-known  sound.  These,  with  a  dozen  more  vocal  expres- 
sions to  represent  every  phase  of  courtship  or  variation  of  bird-feeling, 
are  known  to  all  who  live  where  the  Flicker  does. 

The  Flicker,  with  its  curved  bill,  can  not  chisel  its  way  into  trees 
as  the  other  species  do.    It,  therefore,  does  not  destroy  so  many  insects 
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injurious  to  trees.  In  fact,  except  ants,  of  which  it  eats  great  num- 
bers, it  is  not  so  destructive  to  insects  as  the  other  Woodpeckers  are. 
The  stomachs  of  230  Flickers  examined  showed  animal  food  fi6  per 
cent.;  vegetable  food,  39  per  cent.;  mineral  food,  5  per  cent.  Of  the 
jvnimal  matter,  which  was  insects,  the  percentage  was  divided  as  fol- 
lows: Ants,  43  per  cent.;  beetles,  and  their  larvae,  10;  caterpillars,  1; 
grasshoppers,  1;  spiders  and  myriapods,  1  (Beal,  Bulletin  No.  7,  Div. 
0.  and  M.,  U.  S.  Dept.  Agr.,  p..  11).  Several  stomachs  contained  noth- 
ing but  ants.  In  two,  the  actual  number  of  ants  in  each  stomach  ex- 
ceeded 3,000  (Ibid,  p.  17).  The  vegetable  material  it  eats  is  principal- 
ly that  which  grows  wild. 


N.     Order  MACROCHIRES.     Goatsuckers, 

Swifts,  Etc. 

Suborder  CAPRIMULGI.    Goatsuckbrk,  Etc. 
XXXIII.     Family  CAPRIMULGID^,  Goatsuckers,  Etc. 

o*.  Gape  with  long  bristles;  tail  even  or  roun<le<l;  plumage  fluffy. 

Antrostomus.     9H 
a^.  Gape  without  long  bristles;  tail  forked;  plumage  more  compact. 

CnORDEILKS.      iH» 

t«.    Oknuk  ANTROSTOMI'S  (iorij.. 

a*.  Wing  over  S.()0  ;  rictal  bristles  with  lateral  branches. 

A.  carolinensis  ((tmel.).     167 
«2.  Wing  under  7.00;  rictal  bristles  not  branched.      A.  vociferus  (Wils.).     168 

*167.    (416).    AntrostomuB  carolinensis  (Gmel.). 

Chuck- Will's- Widow. 

Adult  Male, — Bristles  at  the  base  of  bill,  branched.  Above,  mottled 
with  gray  oehraceous,  tawny  and  black,  and  more  or  less  streaked  with 
black;  primaries,  dusky  spotted,  with  ochraceous.  Below,  tiiwny  or 
huffy  and  grayish,  mottled  with  dusky;  throat  and  crissum,  more 
ochraceous;  inner  web  of  three  outer  tail-feathers,  white  or  ochrace- 
ous. Adult  Female. — Similar,  but  inner  web  of  throe  outer  t-ail-feath- 
crs  without  white. 

Length,  11.00-12.00;  wing,  8.70-8.90;  tail,  6.26-6.30. 

Range. — America,  from  Colombia  and  West  Indies  north  to  south - 
em  Virginia,  West  Virginia,  southern  Indiana,  Southern  Tllinois  and 
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south  Missouri;  west  to  Texas  and  Indian  Territory,  casually  to 
southerD  Kansas;  accidental  in  Massachusetts.  Breeds  throughout 
most  of  its  United  States  range.  Winters  from  Florida  and  Louisiana 
southward. 

Eggs,  2;  laid  on  ground;  white,  cream,  or  pinkish,  blotched  or  veined 
with  different  shades  of  brown,  purplish  and  gray;  1.41  by  1.01. 

Summer  resident  in  lower  Wabash  Valley,  at  least  as  far  north  as 
Knox  Coimty.  Breeds.  In  that  region  it  is  not  uncommon.  In  1865, 
Mr.  Ridgway  heard  it  as  far  north  as  Richland  County,  Illinois, 
three  miles  south  of  Olney.  He  says  its  habits  are  essentially  the  same 
as  those  of  the  Whip-poor-will,  and  its  notes  are  somewhat  similar, 
but  louder  and  easily  distinguished  after  once  being  heard  (Ridg., 
Birds  of  111.,  I.,  p.  367).  Mr.  Ridgway  wrote  me  of  its  occurrence 
in  this  State,  as  follows:  ^T  have  both  seen  the  Chuck-will's-widow,  and 
frequently  heard  its  unmistakable  note  in  Knox  County,  Thd.,  imme- 
diately opposite  Mt.  Carmer'  (111.)  Mr.  William  Brewster  and  Mr. 
Ridgway  identified  this  species  on  the  Indiana  side  of  the  Wabash, 
April  2*0,  1878. 


*168.    (417).    Antrostomus  vociferus  (Wils.). 

Whip-poor  will. 

Adult  Male. — Bristles  at  the  base  of  bill,  not  branched.  Above, 
mottled,  gray,  brown  and  tawny,  more  or  less  streaked  with  black, 
which  is  not  conspicuous  on  the  grayish  crown  and  wing  coverts; 
primaries,  blackish,  spotted  and  barred  with  ochraceous  rufous;  the 
thr(^e  outer  pairs  of  tail  feathers  with  the  terminal  half  white.  Below, 
mottled  as  above;  darker  forward,  lighter  behind;  a  white  band  across 
the  neck.  Adult  Female. — Similar,  but  the  three  outer  pairs  of  tail- 
Feathers  tipped  with  reddish  or  buffy  white;  band  across  the  neck 
more  brownish. 

Length,  9.10-10.00;  wing,  5.80-6.70;  tail,  4.80-6.50. 

Range. — North  America,  from  Guatemala  and  West  Indies  north 
to  Nova  Scotia,  southwest  Keewatin  and  Manitoba;  west  to  North  Da- 
kota, western  Kansas  and  Texas.  Breeds  from  Florida  and  Louisiana 
northward.  Winters  from  Florida,  Louisiana  and,  rarely,  southern 
South  Carolina. 

Eggs,  2;  deposited  on  ground;  white,  or  creamy- white,  spotted  and 
streaked  with  different  shades  of  brown,  lilac  or  pearl-gray;  1.15  by  .84. 

Common  summer  resident;  breeds.  Prefers  more  open  woods  over- 
irrown  with  underbrush,  or  bushy  pastures. 
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The  members  of  tliis  family  aiford  an  excellent  opportunity  for 
inigmtion  notes.  They  are  generally  known,  and  any  careful  person 
can  make  the  ohservations.  Their  movements  are  greatly  regulated 
by  weather. 

There  is  a  favorite  region  two  miles  south  of  my  home  where  Whip- 
poor-wills  and  Brown  Thrashers  may  be  found  from  two  days  to  two 
weeks  earlier  tlian  they  reach  me.  For  several  years  dates  have  been 
kept  that  establish  this.  Mr.  0.  M.  Meyncke  reports  hearing  the  un- 
mistakable voice  of  the  Whip-poor-will  in  Highland  Township  March 
2,  1897.  The  unprecedented  warm  weather  of  the  previous  few  days, 
resulting  in  unnsual  storms,  may  have  induced  its  exceedingly  early 
appearance  (The  Osprey,  Vol.  I.,  May,  1897,  p,  123). 


W  tip-poor 


l'i.\i*jilin;r  that  the  ojiHient  record  is  fruni  New  Allmny,  wliert^  it 
WHS  taken  April  2,  1893,  common  April  5;  at  the  following  points  it 
WHS  first  noted  the  same  year;  when  a  second  date  is  given  it  indicates 
the  date  it  became  common:  Moore's  Hill,  May  7;  Bloomington,  April 
2»;  Kilmore,  April  27,  May  1;  Lafayette,  April  29;  Camden,  May  2; 
I'etersburg,  Mich.,  April  15,  April  20. 

In  1892,  New  Albany,  April  6,  April  12;  Brookville,  April  6; 
liloomington,  May  7;  Rochester,  April  23,  April  30;  Medora,  April  83, 
May  1;  Petersburg,  Mich.,  April  88,  May  1.  In  1885,  it  was  first 
noted  at  Brookville  April  18;  Chicago,  111,,  April  21.  In  1886,  Brook- 
ville, April  14;  Bloomington,  April  81;  Petersburg,  Mich.,  April  14; 
Chicago,  111.,  May  6. 

In  sixteen  years,  the  earliest  date  of  first  arrival  at  Brookville  was 
in  1893,  as  given,  and  the  latest,  April  26,  1881.  In  the  southern 
half  of  the  State  it  is  generally  common  between  April  5  and  30;  in 
the  northern  half,  between  April  17  and  May  5,  They  mate  soon  after 
arriving.  I  noted  them  mating  April  8S,  18S7.  Kg^  are  usually 
fnund  from  May  1-10,  at  Brookville.  The  two  eggs  are  usually  laid  on 
Ji  leaf  or  n  few  leaves  in  a  slight  depression.  TTpon  our  wooded  hill- 
sides they  may  be  found  upon  the  natural  terraces,  and  frequently 
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wlieu  the  bird  suddenly  leaves  the  nest  it  will  scatter  them;  sometimes 
they  roll  down  hill.  The  color  of  the  Whip-poor-will  so  harmonizes 
with  the  leaves  that  even  when  one  knows  where  to  look  he  can  with 
difficulty  make  out  the  form  of  the  bird. 

On  sunny  days  it  sits  with  eyes  apparently  shut.  Then  it  will  per- 
mit a  hand  within  about  a  foot  of  itself  and  quickly  and  quietly  leaves 
its  nest.  I  have  never  known  a  sound  to  escape  one  when  leaving  the 
nest.  At  other  times,  when  one  is  flushed,  it  utters  a  cut,  similar  to 
that  of  a  turkey,  which  is  often  repeated  two  or  three  times.  The 
female  attends  to  incubation,  which  begins  when  the  first  egg  is 
laid.  If  the  nest  is  disturbed,  the  old  bird  will  frequently  remove 
the  eggs  and  the  young,  it  is  said,  in  its  mouth,  to  a  more  retired 
spot. 

At  dark  they  come  from  the  woods  and  thickets  and  engage  in  a 
warfare  with  insects.  Thev  even  come  into  town.  I  have  often  known 
one  to  alight  upon  my  doorstep,  pavement  or  gravel  walk  near  my 
house,  and  repeat  its  call,  sometimes  five  or  six  times  in  succession, 
every  little  while,  until  disturbed.  Undoubtedly,  they  were  there 
after  insects,  attracted  by  the  light. 

The  food  of  two  examined  by  Prof.  P.  H.  King  was,  10  moths, 
14  beetles,  some  of  which  were  click-beetles  and  smaller  lamellicorns, 
and  162  insect  eggs  (Geol.  of  Wis.,  Vol.  I.,  p.  564). 

Prof.  A.  L.  Herrera  notes  the  assistance  they  render  in  destroying 
iiuiiiy  of  tlio  gnat^  (Culex)  that  sometimes  infest  the  Valley  of  Mexico 
(fia  Naturaliza,  2d  series.  Vol.  I.,  1888,  No.  4,  p.  170). 

1'he  song  of  the  Whip-poor-will  continues  well  into  June,  perhaps 
sometimes  into  July.  It  rarely  sings  in  the  fall.  I  heard  it  September 
14,  1887,  and  a  friend  reported  two  singing  before  daylight  on  the 
nioi-niug  of  September  4,  1897.  That  is  also  the  latest  I  have  ever 
noted  it.  They  are  certainly  fewer  in  July,  and  still  more  so  in 
August.  Generally  all  are  gone  by  August  27  to  September  7,  but  Mr. 
Tj.  F.  Meyer  reports  it  remaining  in  Lake  County  until  October.  In 
1897  they  were  last  seen  in  Warren  County,  September  13  (V.  H. 
BaiTiett). 

99.    Grndh  CHOHDBILES.    Swairbon. 

^169.    (420).    Chordeiles  virginianuB  (Gmkl.). 

Nisrht  Hawk. 
Synonym,  Bull  Bat. 

Adulf  Male. — Above,  black,  more  or  less  mottled,  with  grayish- 
hiown  and  tawny;  primaries,  brown,  the  five  outer  ones  marked  about 
midway  with  a  white  spot.    Below,  a  white  V-shaped  mark  on  the 
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throat;  other  under  parts  with  transverse  bars  of  white,  blackilih  aud 
pale-tawny;  tail,  blaekish,  with  marbled  cross  bars  and  a  white  band 
across  the  end.  Adult  Female.— Ttd\  without  the  white  band  across 
the  end;  the  white  of  the  throat  replaced  by  tawny. 

Length,  10.00;  wing,  7.30-8.25;  tail,  4.30-4.75, 

Range. — America,  from  Brazil  north  to  Nova  Scotia,  Hudson  Bay, 
Keewatin  and  Mackenzie  River  (Ft.  (Jood  Hope);  west  to  Great  FlaiuB 
and  caenaUy  to  Pacific  Coast  from  California  to  British  Columbia. 
Breeds  from  coast  of  tJulf  States  northward.  Winters  south  of  the 
TTnited  States. 


/"■t/ys,  ^;  laid  ou  tht;  ground  or  on  flat  roof  of  building;  wliiLu, 
uream,  olive-hnff  or  oHve-gray,  marked  with  black,  gray  and  lavender; 
1.18  by  .86. 

Abundant  migrant,  most  numerous  in  fall;  in  northwestern  Indiana 
a  common  summer  resident,  locally  elsewhere  in  uome  numbers. 
Breeds  in  suitable  localities.  In  Knox  and  Hamilton  counties  a  few 
remain  during  the  breeding  season.  In  Lake  County  it  breeds  com- 
monly. In  the  following  other  counties  it  has  been  reported  to  breed: 
Clinton,  Pulaski. 

They  arrive  later  in  spring  than  the  ''Whip-poor-will,"  and  by  most 
persons  are  unobserved.  The  earliest  spring  arrival  for  the  State  is  at 
Bicknell,  April  24,  1897,  next  seen  April  30. 

The  following  records  will  show  its  progress,  that  spring.  The 
second  date  indicates  when  it  became  common,  if  reported:  Carmel, 
Mav  ?2;  Rdwftrd^  May  2,  May  15:  Richmond.  Mny  30;  l^^orth  Man- 
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Chester,  May  22,  May  27;  Waterloo,  May  19,  May  21;  Sandusky,  0., 
May  15;  Chicago,  111.,  May  22,  May  28.  In  1896,  the^  first  reached 
Laporte  April  28,  common  May  10.  The  earliest  and  latest  date  of 
first  arrival  in  16  years  at  Brookville  is,  respectively,  April  26,  1886, 
and  May  17,  1885.  The  corresponding  records  at  Petersburg,  Mich., 
for  9  years  are  May  1,  1886,  and  May  21,  1891.  Sometimes  I  have 
seen  them  gracefully  winging  their  way  north  during  the  brightest 
May  days,  high  in  the  air  and  uttering  their  call,  which  reminds  me 
of  the  "scape''  call  of  Wilson^s  snipe.  It  may  be  interpreted  "Skeep/' 
In  fact,  it  is  not  a  night  bird,  but  rather  one  that  is  active  cloudy 
afternoons  and  in  the  twilight,  and  rests  when  night  falls.  It  is  not 
a  bird  of  the  woods,  but  prefers  to  nest  in  open  ground.  Its  graceful 
flight,  interesting  evolutions  and  strange  noise  at  mating  time  interest 
all  bird  lovers.  Ascending  high  in  air,  the  male,  with  stiffened 
wings  and  tail,  descends  almost  as  rapidly  as  a  flash  of  light;  the  noise 
produced  by  the  air  against  the  wings  is  a  peculiar  booming  sound 
which  has  been  compared  to  that  made  by  blowing  into  the  bimghole 
of  an  empty  barrel.  It  would  seem  the  bird  would  dash  itself  to 
pieces  on  the  ground,  but  suddenly  the  wings  change  position  and 
gracefully  it  curves  outward  and  upward^^-tiien  circles  again  into  the 
higher  air.  They  nest  in  fields,  upon  the  ground.  Two  eggs  are  laid 
on  alternate  days.  Incubation  begins  when  the  first  one  is  laid.  In 
Cincinnati,  Detroit  and  Chicago  it  has  been  found  to  breed  upon  the 
flat  roofs  of  buildings.  It  does  not  breed  in  the  Whitewater  Valley  so 
far  as  reported.  Its  eggs  are  to  be  foimd  in  northern  Indiana  from 
May  27  to  last  of  June,  and  sometimes  into  July. 

Prof.  F.  H.  King,  from  dissection,  found  that  five  had  eaten  19 
beetles,  23  heteroptera,  9  grasshoppers  and  4  neuroptera.  The  ma- 
terial taken  from  the  stomach  of  one  specimen  weighed  9  grammes 
(Geol.  of  Wis.,  I.,  p.  564).    They  are  very  destructive  to  flying  insects. 

In  August  and  September  they  pass  south  in  great  numbers.  About 
four  o'clock  in  the  afternoon  they  begin  to  appear  along  our  streams, 
and  by  sundown  a  continuous  stream  may  be  seen  passing  down  the 
river.  In  1896  they  were  flrst  noted  August  21.  That  is  the  c^liest 
record  I  have  from  Brookville,  though  Mr.  V.  H.  Bamett  saw  them  in 
Brown  County  August  12,  1896.  The  last  fall  record  I  have  from 
Chicago  is  September  28,  1895;  from  northern  Indiana,  La- 
fayette, September  25,  1895;  southern  Indiana,  Bicknell,  October  4, 
1895;  usually  all  have  left  before  October  1.  Marksmen  use  these 
birds  a«?  targets  for  practice.    Undoubtedly  many  are  thus  killed. 
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Suborder  CYF8EL1.    Swifts. 

XXXIV.     Family  MICROPODIDiE.     Swifts. 

SrBFAMiLY  CHiETURIN-^E.    Spine-tailed  Swipix 
a'.  Tail  rounded  or  even;  feathers  with  spiny  points  at  end.  (-H.i-mrKA  100 

100.    Ok.vus  CHiKTURA  Strphens. 

"^170.    (423).    ChsBtura  pelagica  (Linn.). 

Ohimney  Swift. 
Synonym,  Chimney  Swallow. 


Head  and  tail  feather  of  rhimney  Swift.    Nutural  sixe. 

Above,  sooty-brown,  with  faint  greenish  gloss;  wings,  bijuik.  Below, 
paler;  chin  and  throat,  grayish. 

Length,  5.26-5.40;   wing,  5.00-5.25;   tail,  1.90-2.15. 

Range. — Eastern  North  America,  from  southern  Mexico  noith  to 
Labrador  and  Manitoba;  west  to  Texas  and  Nebraska.  Breeds  from 
Florida  and  Texas  northward.    Winters  south  of  United  States. 

Nest,  half-saucer  shape,  of  twigs  glued  together  and  attached  to  side 
of  chimney  or  hollow  tree.    Eggs,  4-6;  white;   .79  by  .52. 

Abundant  summer  resident.  Breeds.  In  the  early  history  of  this 
State  these  birds  nested  in  hollow  trees,  and  there  are  localities  where 
a  few  do  so  yet.  Only  a  few  years  ago  a  large  hollow  sycamore  near 
Brookville,  that  for  years  was  occupied  by  them,  was  cut  down.  The 
large,  old-fashioned  chimneys  were  used  by  them  in  great  numbers, 
and  they  became  such  a  nuisance  that  wire  cloth  was  fastened  over 
them  to  exclude  them.  They  do  not  use  the  smaller  chimneys  so 
commonly.  I  have  known  them  to  nest  in  stables  and  other  deserted 
buildings.  Through  the  latter  part  of  April  they  are  seen  mating, 
but  it  is  well  into  May  before  they  begin  breeding.  The  nests  are 
composed  of  dead  twigs  fastened  to  each  other  and  to  the  wall  with  a 
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^i^Mimniy  secretion  from  the  mouth.  The  twigs  are  broken  as  the  birds 
fly,  being  grasped  by  the  feet  and  wrenched  off.  In  my  yard,  I  have 
noticed  they  usually  take  dead  apple  twigs.  Mr.  Widmann  says  it 
takes  two    months  to  rear  a  family  of  Swifts. 

When  the  young  are  able  to  leave  the  nests,  they  remain  in  the 
chimney,  clinging  to  the  sides  for  some  time.  For  several  weeks  a 
chimney,  connecting  with  a  bed-chamber,  containing  a  few  nests  of 
these  birds,  is  a  source  of  the  most  uncanny  sounds  and  annoying 
hissings,  which  render  rest  by  day  impossible,  and  occasionally  unac- 
countable noises  at  night  awaken  the  soundest  sleeper.  Often  the 
entire  younger  portion  of  the  family  will  tumble  down  the  flue;  if 
there  is  an  open  fireplace  they  enter  the  room,  where  they  produce 
much  diii;  and  disorder,  if  left  a  few  hours.  One  of  my  earliest  recol- 
lections, going  back  to  the  time  of  pinafores,  is  of  15  or  16  of  these 
young  birds,  almost  able  to  fly,  hanging  to  my  apron  front,  their 
cries  and  mine  joining  in  vociferous  rivalry. 

The  earliest  record  for  Brookville  is  April  5,  in  each  of  the  two  years 
1888  and  1897.  The  latest  first  arrival  there  is  April  22,  1895.  The 
earliest  record  for  the  State  is  April  4,  1889,  New  Harmony,  where 
it  became  common  April  13.  It  spread  all  over  the  State  early  that 
year,  reaching  Petersburg,  Mich.,  April  20,  becoming  common  May  1. 
In  1888  it  arrived  unusually  early.  It  was  first  observed  all  over  the 
southern  part  of  the  State,  as  far  north  as  Terre  Haute  and  Brookville 
by  April  7,  and  became  common  at  once,  but  its  course  was*  stayed, 
and  it  did  not  reach  Petersburg,  Mich.,  until  May  2,  and  became  com- 
mon May  10.  The  following  dates  for  1897  show  it  was  very  early 
in  southeastern  Indiana,  while  the  Wabash  Valley,  excepting  Lafay- 
ette, was  behind:  Brookville,  April  5;  Richmond,  April  12,  April  15; 
Anderson,  April  16,  April  30;  Muncie,  April  17;  Bicknell,  April  17, 
April  21;  Spearsville,  April  19;  Lafayette,  North  Manchester,  April  22, 
May  5.  The  first  bird  was  seen  at  Chicago,  111.,  and  Sandusky,  0., 
the  same  day,  April  24.  Common  at  Chicago,  May  1;  at  Sandusky, 
April  25.  It  did  not  reach  Petersburg,  Mich.,  till  May  4,  and  was  com- 
mon May  10.  At  Chicago  it  has  been  noted  as  first  arrival  April  24 
to  May  5;  at  Petersburg,  Mich.,  from  April  20  (1889)  to  May  4  (1897). 

In  fall,  usually  they  disappear  in  September.  Most  of  them  leave 
the  northern  part  of  the  State  early  in  that  month.  Some,  however, 
sometimes  remain  well  into  October.  Their  last  fall  dates  at  Lafayette 
are:  1894,  October  12;  1895,  September  30;  1896,  September  29.  At 
Sandusky,  0.,  it  has  been  reported  to  Prof.  Moseley,  October  16, 1896. 
In  1886  it  remained  in  Brookville  until  October  7,  and  in  1897  they 
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were  common  October  13,  which  is*  the  latest  1  have  seen  it.  They 
stay  until  a  sudden  cold  snap  comes,  and  then  leave.  October  5,  1894, 
they  were  common — one  of  our  chimneys  was  alive  with  them.  Next 
day  it  grew  colder  all  day,  and  at  night  it  was  necessary  to  build  a  fire 
in  that  fire-place,  but  the  swifts  were  all  gone. 

Their  food  is  entirely  insects,  largely  flies  and  other  small  forms, 
which  they  take  in  the  air. 


Suborder  TROCHILI.     Humming  Birds. 
XXXV.     Family  TROCHILIDiE.     Humming  Birds. 

a^.  Back  golden  green;  bill  straight;  first  primary  not  exceflsively  lengthened. 

TROCiin.us.     101 

101.    Gknus  TROCHILUS  LiN.v.fius. 
SubgenuH  Trocbilub. 

*171.    (428).    TrochUuB  colubris  Linn. 

Buby-throated  Humming:  Bird. 

Adult  Male. — Tail,  deeply  forked;  above,  metallic  green;  wings  and 
tail,  dusky  purple;  below,  white,  a  ruby-red  gorget;  sides,  greenish. 
Adult  Female. — Tail,  not  deeply  forked,  the  feathers  barred  with 
black,  outer  ones  tipped  with  white;  lacking  the  metallic  gorget. 
Young. — Similar  to  female,  but  with  tail  more  like  the  male. 

Length,  3.07-3.25;  wing,  1.60;  tail,  1.25. 

Range. — Eastern  North  America,  from  Central  America  and  West 
Indies  to  Labrador  and  Northwest  Territory;  west  to  Great  Plains. 
Breeds  throughout  its  range.    Winters  from  Florida  southward. 

Nest,  of  lichens  and  vegetable  fibre,  covered  with  lichens  and  sad- 
dled to  a  horizontal  limb.    Eggs,  2;  white;   .51  by  .33. 

Common  summer  resident.  Breeds.  There  are  many  beautiful  and 
interesting  birds  found  throughout  our  State,  but  beside  this  little 
flying  gem  all  others  are  as  common  pebbles  beside  the  ruby.  We  all 
continue  to  share  the  feeling  of  childhood,  and  gaze  in  inquiring  won- 
der as  we  see  it  come  from  somewhere  and  gather  food,  as  its  humming 
wings  carry  it  from  flower  to  flower  among  the  nasturtiums,  and  dis- 
appear over  the  fence  as  suddenly  as  it  came.  This  is  the  only  kind  of 
humming  bird  found  in  the  eastern  United  States.  Its  average  time  of 
arrival  in  southern  Indiana  is  May  1;  in  the  northern  part  of  the 
State,  May  10.  I  have  taken  it  at  Brookville  as  early  as  April  20. 
189r»:  and  it  delayed  arriving  until  May  9  in  both  1888  and  1889. 
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Although  they  come  tolerably  late,  they  are  sometimes  destroyed 
by  late  cold  weather.  May  20,  1883,  many  must  have  perished  from 
cold.  Several  dead  were  brought  to  me,  and  others  reported.  May 
19,  1895,  Messrs.  Ulrey  and  Wallace  reported  dead  found  in  Wabaah 
County  after  cold  weather  (Proc.  I.  A.  S.,  1895,  p.  158).  At  Sedan 
the  earliest  and  latest  record  of  first  arrival  is  April  29, 1891,  May  19, 
1889;  at  Petersburg,  Mich.,  April  28,  1896,- May  22,  1890.    The  fol- 


lowing record  of  first  jirrival,  and  date  it  became  common,  when  given 
ill  189?,  are  presented:  Bicknell,  April  29,  May  12;  Edwards,  May  4, 
May  15;  Hanover,  May  6,  May  10;  Brookville,  May  8,  May  9;  Rich- 
mond, May  4,  May  17;  AndersoD,  May  12;  North  Manchester,  May  15, 
May  25;  T>afayette,  May  16;  Waterioo,  April  29,  May  20.  Only  ono 
«tis  seen  on  first  date  at  Waterioo,  and  no  other  until  May  16. 

Humming  Birds  frequent  certain  localities.  Some  places  they  may 
iilways  be  found;  others,  rarely.  In  late  sunmier  they  gather  in  great 
numbers  about  certain  flowers.  One  sand  bar  I  know,  near  Brookville, 
I'livered  with  Bouncing  Betty,  is  a  favorite  place.  They  gather  there 
liy  hundreds  in  August  and  early  September.  At  a  certain  locality 
near  Lafayette,  where  wild  Touch-me-nots  flower  profusely,  forty  or 
fifty  Humming  Birds  may  be  found  most  any  evening,  or  morning,  at 
the  same  season.  Petunias,  Gladioli,  and  Cannae,  are  visited,  too, 
while  earlier  in  the  season  the  favorite  flower  is  the  Trumpet  Creeper 
(Tpcamn  radicana).    The  food  of  this  little  bird  is  mlDute  insectR, 
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nectar  from  flowers,  and  the  sap  of  trees.  Their  nests  are  usually  built 
of  fine  fibre  and  lichens,  on  a  horizontal  limb,  in  some  retired  spot 
along  the  borders  of  the  wood.  I  know  of  one  over  the  bars  into  a 
wooded  pasture,  where  many  people  and  cattle  pass  each  day.  They 
look  like  lichened-covered  knots.  They  pair  at  once  upon  arrival. 
May  12,  1882,  I  found  a  complete  nest,  and  the  next  day  found  one 
with  eggs.  Mrs.  Hine  reports  one  just  beginning  its  nest.  May  27, 
1887,  at  Sedan.  Allowing  time  for  its  completion,  for  laying  the  two 
eggs,  which  is  done  on  alternate  days,  and  for  incubation,  about  four- 
teen days,  the  young  would  not  be  hatched  in  that  nest  until  well  to- 
wards July.  The  female  does  the  nest-building,  incubating,  and 
cares  for  the  young.  ITiey  are  fed  by  regurgitation.  Major  Bendire 
thinks  two,  and  occasionally  three,  broods  may  be  reared  in  a  year,  as 
fresh  eggs  have  been  found  as  late  as  August  7. 

Some  years  they  leave  early  in  Sej)tember.  T^ast  seen  in  Brookville, 
1886,  September  7;  Warren  County,  September  16,  1897;  Lafayette, 
1896,  September  6;  September  13,  1887,  at  Sedan;  others,  they  remain 
until  near  October.  In  1804  they  .were  late  leaving.  That  year  they 
were  last  seen  at  Plymouth.  Mich.,  September  27;  Hillsdale,  Mich., 
September  23:  Sedan,  September  15;  Jjaporte,  September  28.  In 
1889  they  remained  at  Brookville  until  September  28,  and  in  1897, 
until  September  29.  An  instance  is  recorded  where  one  was  entangled 
in  the  spines  of  n  iliislli'. 


().     Ohdkk  PA«SKRIvS.     PKKCHiNi;   Birds. 
SuBoRDKR  CLAMATORES.     Songless  Perching  Birds. 
XXXVI.     Family  TYRANNID^E.     Tyramt  Flycatchers. 

<t'.  Tail  much  longer  than  wing;  very  deeply  forked.  Milvulds. 

a-'.  Tail  not  longer  than  wing;  not  deeply  forked. 

h^  Tarsus  not  longer  than  middle  toe  with  claw;  adults  with  a  bright  colored 

(yellow,  orange  or  red)  concealed  patch  on  crown.  Tybannus.     102 

A".  Tarsus  longer  than  middle  toe  with  claw  (or  else  with  a  conspicuous  cottony 

patch  on  each  side  of  rump) ;  adults  without  bright  colored  patch  on  crown. 

r'.  Wings  and  tail  with  chestnut;  length  generally  8.00  or  more. 

Myiakchus.     106 

r-.  Wings  and  tail  without  chestnut;  general  color  olivaceous;  length  8.00 

or  less. 

(1^.  Wing  at  least  six  times  as  long  as  tarsus.  0)KTOpu8.     105 

'1^.  Wing  about  four  times  as  long  as  tarsus  or  less;  little  longer  than  tail. 

<?*.  Wing  more  than  3.25.  Sayobkis.     104 

C-.  Wing  leas^than  3.25.  Empidonax.     106 
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*173.    (444).    Tyrannne  tyrannuB  (Linn.)- 

Kingbird. 
Synonjmi,  Bkb  Binn,  Bee  Martin. 


Adult.— Above,  blackish;  top  of  head,  black,  crown  with  a  con- 
cealed patch  of  orange-red;  wings,  dusky,  the  greater  coverta  and 
quillB  edged  with  white;  rump  and  tail,  black,  all  the  tail  feathers 
ii]iped  and  the  outer  ones  sometimes  edged  with  white;  below,  white, 
lireast  shaded  with  bluish-ash.  Immature. — Lacking  the  orange-red 
iTown  patch,  sometimes  with  wings  and  tail  edged  with  rufous. 

Length,  8.00-9.00;  wing,  4.45-4.75;  tail,  3.40-3.75. 

Uanoe. — America,  from  Bolivia  north  to  Nova  Seoliii  and  Athar 
baaiia;  west  to  Texas  and  Rocky  Mountains,  which  it  crosses  northward 
and  extends  to  Pacific  coast  from  (California  to  British  Columbia. 
Breeds  from  Florida  and  Texas  coast  north.  Winters  from  Florida 
iind  Gulf  coast  southward. 

Nest,  in  expofied  tree,  usually  15  t«  40  feet  up,  of  sticks  and  weeds, 
\Hgetable  fibre,  wood,  string,  hair  and  rootlets;  lined  with  finer  mate- 
rial. Etjfjs,  3-4;  white,  creamy,  or  pinkiph-white,  spotted  and  blotched 
shades  of  brown  and  purple;  .95  by  .72. 
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A  well  known  summer  resident.  Abundant.  Breeds.  The  King- 
bird has  also  been  called  "Bee-Bird/'  "Bee-Martin/'  and  Mr.  L.  T. 
Meyer  says,  in  Lake  County,  it  is  called,  by  farmers,  "Dumb-Bird/' 
Popularly,  it  is  known  as  a  destroyer  of  bees.  It,  with  all  the  other 
members  of  the  "Flycatcher^^  family,  are  insect  catchers.  That  is 
their  business,  and  they  attend  well  to  it.  The  Kingbird,  and  also 
other  members  of  the  family,  are  to  be  seen  about  the  hives.  There 
are  many  bees,  both  workers  and  drones,  flying  about.  There,  too,  are 
flies,  gnats,  moths,  and  other  insects;  for  there  are  more  insects 
about  apiaries  than  bees.  All  of  these  form  a  part  of  its  food — of 
which  bees  other  than  drones  form  a  small  part. 

The  result  of  Prof.  BeaFs  investigations  of  281  stomachs  of  the 
Kingbird  shows  that  only  14  contained  the  remains  of  honey  bees. 
In  these  were  50  honey  bees,  40  of  which  were  drones;  4  were  certainly 
workers;  of  6  he  was  not  certain.  The  stomachs  examined  contained 
19  robber-flies,  an  insect  injurious  to  bees,  and  more  than  an  equiva- 
lent for  the  worker  bees  eaten.  They  do  eat  many  wasps  and  native 
bees.  Indeed,  they  are  provided  wdth  a  concealed  patch  of  orange 
feathers  on  the  crown,  which,  when  exposed,  seems  to  attract  these 
insects  to  it,  to  bring  its  prey  within  easy  reach.  From  the  specimens 
examined,  in  addition  to  deciding  its  relations  to  the  bee  raiser,  which 
certainly  are  not  injurioiis,  it  was  shown  that  about  90  per  cent,  of  its 
food  is  insects,  mostly  injurious  species;  10  per  cent,  is  wild  fruits, 
such  as  elderberries  and  wild  grapes  (Farmers'  Bulletin  No.  54,  T^  S. 
Dopt.  Agr.,  p.  12). 

Prof.  King  found  one  bee  in  the  stomachs  of  12  Kingbirds.  The 
principal  food  was  beetles  and  flies  (Geol.  Wis.,  I,  p.  559).  Prof. 
Forbes  found  that  43  per  cent,  of  the  food  of  some  examined  was 
canker-worms  (Rept.  Mich.  Hort.  Soc,  1881,  p.  204).  A  pair  of  these 
birds  about  a  house  serves  a  good  purpose  in  driving  away  or  giving 
warning  of  the  approach  of  hawks  and  crows. 

The  Kingbird  comes  into  Indiana  near  the  middle  of  April,  or 
later,  and  is  generally  seen  all  over  the  State  by  May  1.  The  follow- 
ing are  the  earliest  and  latest  dates  of  first  arrivals  from  the  places 
named  for  a  series  of  years:  Brookville,  April  15,  1884,  latest,  1882 
and  1887,  both  May  1;  Bicknell,  April  15,  both  1895  and  1896,  April 
24, 1894;  Laporte,  April  18,  1896,  May  4,  1893;  Sedan,  April  22,  1896, 
May  1,  1888.  I  have  obsen^ed  them  mating  April  30  (1884).  Their 
nests  are  usually  built  in  a  tree — an  orchard  tree,  or  one  in  a  pasture 
or  beside  a  field  being  preferred.  Twigs,  weed  stems,  grasses  and 
hair  are  generally  used  for  the  nest,  which  is  lined  with  horse-hair 
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or  other  liuer  material.  They  also  adapt  themselves  to  circum- 
stances, and  use  string,  binder  twine,  cotton,  wool,  and  other  easily  ac- 
cessible material.    I  once  found  a  nest  largely  composed  of  wool. 

An  egg  is  laid  daily,  and  incubation  lasts  12  or  13  days.  Both  sexes 
share  in  this  and  in  nest-building.  Two  broods  are  sometimes  reared. 
T  have  found  young  in  nest  June  19,  1896;  another  set  of  young,  able 
to  fly,  July  8,  1896;  old  teaching  young  to  fly,  August  8,  1897.  The 
Kingbird's  song  becomes  less  frequent,  his  noise  noticeably  dimin- 
ishes, as  household  cares  become  burdensome.  Only  occasionally  is  it 
lieard  through  August.  They  are  seldom  seen  late  in  August,  and 
early  in  September  most  have  left.  At  Sedan,  Mrs.  Hine  says  they 
are  usually  gone  by  September  14.  None  were  seen  after  that  in  1894, 
ex(»ept  a  single  one,  October  19. 

In  1895  it  remained  in  the  vicinity  of  Chicago  until  September  25. 
Usually  they  are  gone  from  southern  Indiana  by  September  12.  They 
disappear  so  gradually  that  we  do  not  realize  when  all  have  left,  and 
usually  can  not  tell  when  we  saw  the  last. 


103.    Gknus  MYIARCHUS  Cabanis. 

*173.    (452).    Myiarchus  crinitus  (Linn.). 

Crested  Flycatcher. 
SynoDyui,  Great  Crested  Flycatchkr. 

Head,  crested;  above,  decidedly  olive,  browner  on  head;  wings, 
dusky,  edged  with  rufous;  tail  feathers,  dusky,  with  inner  webs  of  all 
l)ut  the  two  central  feathers,  rufous;  below,  throat  and  chest,  deep 
ash-gray;  rest  of  under  parts,  sulphur-yellow. 

I^ength,  8.50-9.00;  wing,  3.90-4.40;  tail,  3.50-4.20. 

Range. — America,  from  Colombia  north  over  N.  A.  east  of  the 
(treat  Plains  to  New  Brunswick  and  Manitoba.  Breeds  throughout 
its  range,  north  of  the  Gulf  of  Mexico.  Winters  from  south  Florida 
southward. 

Nest,  usually  a  cavity  in  a  tree  or  stuiftp;  a  miscellaneous  collection 
of  odds  and  ends,  including  rootlets,  twigs,  bark,  moss,  leaves,  hair, 
(?^'*(  shells,  feathers  and  snakeskins.  Eggs,  4-8;  creamy  or  vinaceous 
huff,  with  blotches,  longitudinal  streaks  and  fine  lines  of  different 
•shades  of  brown  and  purple;  .89  by  .69. 

As  common  a  summer  resident  as  the  Kingbird,  but  its  home  is  in 
i  ho  woods,  where  few  hear  it  and  fewer  see  it.    Late  in  April  or  early  . 
in  May, some  morning, the  bird  lover  will  hear  a  penetrating  "e-wheet- 
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whf  coiniiij,'  /mill  llie  higlior  Jimlis  of  a  ti-et  in  the  woods.  It  is  a 
laft  year's  frieml.  A  step  into  the  clearing  will  show  him  on  the  dead 
limb  of  ft  dying  mg&r  tree.  A  Kecond  time  he  greets  one,  and  another 
name  is  added  to  the  list  of  lurivals.  It  i*  the  Crested  Flycatcher. 
There  is  a  hole,  whether  made  hy  Woodpeckers  I  can  not  tell,  in  the 
top  of  the  old  forest  guardian,  where  it  aits.  There  it  had  a  nest  last 
year,  and  purposes  to  use  it  again  this.  Such  is  the  site  it  prefers,  but 
it  is  not  extremely  particular  in  that  regard.  Dr.  Haymond  once 
showed  me  a  hollow  apple  tree  limb  where  one  nested  in  a  busy  part 
of  town. 


Ml'.  T.  H.  Barton  found  a  nest  containing  S  i-ggw  in  a  half-gallon 
tin  i-an  along  a  garden  fence,  in  town,  one  spring.  Almost  every  nest 
found  contains  more  or  less  of  the  cast-off  skin  of  a  snake.  Both  sexes 
assist  in  nesl^ building,  in  which  they  use  leaves,  grass,  weeds,  bark, 
rootlets  and  feathers.  The  female  does  most  of  the  sitting,  which  re- 
quires about  fifteen  days.  One  egg  is  laid  daily.  But  one  brood  is 
reared  yearly.  They  are  very  noisy  at  mating  time.  AfterwaJ^s  the 
noise  grows  less  through  Jurte,  and  in  July  fails.  Occasionally  it  is 
heard  before  leaving.  September  1,  1897,  T  found  one  uttering  it« 
iiHual  call,  but  not  so  emphatically  as  when  a  gay  and  careless  bird,  in 
-May.  They  leave  through  August  and  September.  The  following 
are  dates  when  they  were  last  seen:  Sedan,  Tnd.,  August  21,  1892: 
August,  30,  1887;  September  9.  1895;  Bieknell,  Ind..  September  7. 
1890,  September  18,  1895,  September  21,  1894;  Warren  County,  Sep- 
tember 18,  1897;  Brookville,  August  29,  1887.  September  3.  188(1, 
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September  1, 1897.  In  spring,  they  return  closely  after  the  Kingbird. 
The  first  spring  record  for  the  State  is  from  Brookville,  where  it  was 
observed  April  18,  in  1888,  and  1896.  It  was  not  seen  there  until 
May  11,  1894.  The  following  records  give  date  of  earliest  and  latest 
first  arrival  at  places  noted:  Bicknell,  April  19,  1896,  April  24,  1895; 
Sedan,  April  21,  1896,  May  10, 1891;  Laporte,  April  27,  1892,  May  2, 
1894,  and  1896;  Petersburg,  Mich.,  April  27,  1888,  May  5,  1897. 
lis  food  is  largely  insects,  with  which  its  woodland  home  abounds, 
though,  after  the  wild  fruits  begin  to  ripen,  it  eats  some  of  them. 


104.    Gknuh  BAY0RN18  Bonapartk. 

n74.    (456).    Sayomis  phcebe  (Lath.). 

Fhoebe. 
Synonym,  Pewbe,  Bridge  Pxwek. 

Adult. — Above,  olive-gray,  top  of  head,  dark  olive-brown;  wings 
and  tail,  dusky,  the  outer  tail  feathers,  inner  secondaries,  and  some- 
times wing  coverts,  edged  with  whitish;  below,  whitish,  rather  soiled 
oil  throat;  sides  of  breast,  olive-gray;  posterior  parts,  tinged  with  yel- 
lowish; bill,  black.    Immature. — More  olive  above,  more  yellow  below. 

Ijength,  6.25-7.00;  wing,  3.25-3.55;  tail,  3.00-3.40. 

Range. — Eastern  North  America,  from  Mexico  and  Cuba  north  to 
New  Brunswick  and  Mackenzie  River  (Ft.  Simpson);  west  to  Great 
Plains.  Breeds  from  South  Carolina,  Louisiana  and  western  Texas, 
north.  Winters  from  southern  Texas,  Tennessee  and  North  Carolina, 
jjouthward. 

Nest,  of  mud,  moss,  grass,  and  feathers,  under  cliff,  bridge,  culvert 
or  shed.  Eggs,  3-8;  white,  rarely  spotted  with  reddish-brown;  .75 
hv  .57. 

One  of  the  earliest  of  the  summer  residents  to  arrive  is  the  Phoebe. 
Sometimes  it  is  at  Brookville  by  March  1,  and  arrives  farther  south 
late  in  February.  It  is  rarely  common  before  mid- April.  The  earliest 
arrivals  seek  the  banks  of  rivers,  creeks  and  the  hillsides  even  in  the 
woods.  Cold  days  they  seek  the  eastern  exposures,  where  the  winds 
Ho  uot  blow  and  where  the  first  rays  of  the  sun  may  be  felt.  They 
are  known  as  "Pewee,^^  or  "Bridge  Bird,"  because  of  their  note,  which 
i>  variously  given  as  Feebe,  Feebec,  or  Pewee,  and  the  place  of  nesting, 
\vhi{»h  is  often  under  a  bridge  or  culvert,  and  also  in  bams,  sheds,  old 
hull  (lings,  sometimes  on  the  post  of  a  porch,  or  in  the  eaves  of  an 
ocoupied  dwelling. 


lS«a  KePOBT   ok   StaTK    (xEOWHllS-r. 

Tlieir  iieBte  iir«  still  placed  under  the  projecting  rockB  of  a  steep 
l>iink,  of  a  railway  cut,  and  of  quarries.  Thus  they  ding  to  habit,  for 
such  were  their  ori^nal  homes.  In  the  Falls  region  of  eouthem  Indi- 
ana they  build  beneath  the  Falls,  protected  by  the  shelving  rocks.  The 
Slimmer  of  1897,  while  on  h  trip  through  Vemiillion  wnd  Warren 
oounties,  Mr.  V.  H.  Bamett  found  a  nest  in  a  coal  mine  20  fe<;l  from 
the  entrance.    Some  years  they  begin  mating  by  March  17,  and  neet 
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building  by  March  26.  I  have  found  their  complement  of  eggs  April 
18.  Sometimee  a  second  brood  is  reared.  The  birds  appear  to  return 
to  the  same  site  year  after  year.  Incubation  requires  about  12  days, 
most  of  which  is  done  by  the  female.  The  following  give  the  date  at 
which  it  was  first  seen,  earliest  and  latest  record,  for  the  places  men- 
tioned: Brookrille,  March  1,  1881,  March  29,  1892;  Bicknell,  March 
9,  1896,  March  24,  1895;  Bloomington,  March  2,  1893;  Lafayette, 
March  18, 1893,  April  10, 1895;  Kouts,  March  30, 1896;  Sedan,  March 
16,  1889,  March  30,  1896.  In  fall  they  are  silent  through  the  latter 
part  of  the  summer,  but  just  before  leaving,  their  call  may  sometimes 
l>e  heard.  The  following  dates  give  earliest  and  latest  departure  noted 
for  places  named:  Sandusky,  0.,  Oct.  10,  189G;  Sedan,  Oct.  11,  1893; 
(ireensburg,  September  22,  1894,  October  17.  1896;  Brookvitle,  Sep- 
tember 28,  1885-6,  October  14,  1890,  and   Bicknell,  September -30, 
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I8y5,  October  12,  1896,  and  October  19,  1894;  which  is  the  latest  for 
{he  State.  The  well  known  severe  weather  in. the  south  in  the  spring 
of  1895  must  have  destroyed  many  Phcebes.  Their  decrease  was  noted; 
in  some  localities,  it  was  decided,  that  summer.  By  far  the  greater 
part  of  the  Phoebe^s  food  is  insects.  Few,  if  any,  birds  are  of  more 
benefit.  Its  work  is  often  about  the  house  and  garden,  where  every 
effort  counts  in  favor  of  man.  In  80  stomachs  examined,  over  93  per 
cent,  of  the  food  was  insects  and  spiders.  The  remainder  was  wild 
fruit.  The  insects  were  mainly  injurious  kinds,  including  click  bee- 
tles, weevils,  May  beetles,  grasshoppers  and  flies.  Major  Bendire  says 
cut-worm  moths  is  one  of  their  favorite  foods. 


105.    Grnus  CONTOPUS  Cabamib. 

a^.  Wing  3.90  or  over;  sides  of  rump  with  a  conspicuous  tuft  of  white  cottony 
feathers.    Subgenus  Nuttallornis  Bidgway.     C.  borealifl  (Swains.).     175 

a^.  Wing  3.60  or  less;  no  tuft  of  white  feathers  on  sides  of  rump. 

Subgenus  Contopi  8.  C.  virens  (Linn.).     176 

Sabgenas  Nuttallorkis  Ridipr. 

175.    (459).    Contopus  borealis  (Swains.). 

Olive-sided  Flycatcher. 

Adult. — Upper  pails,  between  fuscous  and  dark  olive;  wings  and 
tail,  fuscous;  throat,  middle  of  the  belly,  and  generally  a  narrow  line 
on  the  center  of  the  breast,  white  or  yellowish-white;  rest  of  the  under 
pjirts  of  nearly  the  same  color  as  the  back;  under  tail  coverts,  marked 
with  dusky;  a  iuft  of  fluffy,  yellowish-white  feathers,  on  either  flank; 
upper  mandible,  black;  lower  mandible,  yellowish  or  pale  grayish- 
])rown,  the  tip  darker.  Immature. — Similar,  but  with  rather  more 
olive  above,  more  yellow  below,  and  with  the  wing  coverts  edged  witli 
ochraceous-buff. 

Remarks, — This  species  may  always  be  known  from  other  Fly- 
catchers by  the  comparatively  little  white  on  the  under  parts,  and  by 
the  tuft  of  yellowish-white  feathers  on  the  flanks.  Like  the  Wood 
Pewee,  it  has  the  wing  .50  or  more  longer  than  the  tail  (Chapman, 
Hirds  E.  N.  A.,  pp.  246,  247). 

Length,  7.10-7.90;  wing,  3.90-4.50;  tail,  2.80-3.50. 

Range. — America,  from  Peru  to  mouth  of  St.  Lawrence  River, 
Great  Slave  Lake  and  Alaska.  Breeds  from  Massachusetts,  New  York 
and  Minnesota,  north  and  south  along  Rocky  Mountains  to  New 
^roxioo  and  Arizona.    Winters  south  of  United  States. 
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Ne4il,  on  a  limh,  40  to  60  feet  up,  of  rootlets,  small  twigs  and  inosH. 
J^ggSy  3-4;  creamy-wliite,  spotted  with  different  shadow  of  hrown  and 
purplish;  .85  by  .63. 

Migrant;  generally  rare,  but  found  in  some  numbers  about  the  lower 
end  of  Lake  Michigan.  It  has  not  been  reported  from  the  southeast- 
em  half  of  the  State.  It  may  breed  in  the  northern  part  of  the  State, 
as  Mr.  E.  W.  Nelson  took  it  as  late  as  June  2,  near  Chicago.  In  that 
vicinity  he  notes  it  in  spring,  from  May  15  to  25,  and  in  fall,  the  last 
of  September  and  first  of  October  (Bull.  Essex  Inst.,  December,  1876, 
p.  113). 

It  appears  to  be  a  late  migrant,  frequenting  woodland,  where  it  is 
to  he  found  uj)on  a  dead  limb  at  the  toj)  of  a  tall  i'ViH}.  Mr.  Kobert 
Ridgway  took  it  at  Wheatland,  Knox  County,  May  12,  1885.  That  is 
the  only  record  from  the  southern  part  of  the  State.  Mr.  Huthven 
Deane  took  it  at  English  Lake,  May  26,  1889,  and  Mrs.  Hine  bus  noted 
it  at  Sedan,  Dekalb  County.  Mr.  J.  0.  Parker,  Jr.,  took  a  female, 
Mav  35,  1896,  at  Colehour,  111.  Mr.  C.  E.  Aiken  savs  it  was  not  rare 
in  Lake  County  in  1871,  when  he  obtained  a  number  of  specimens. 
They  nest  late.  Major  Bendire  says  nidification  rarely  begins  any- 
where throughout  their  range  Ixjfore  June  1,  usually  not  before  June 
10,  and  in  some  seasons  not  before  July  (L.  H.  X.  A.  B.,  p.  284). 

*176.    (461).    Contopus  virens  (Linn.). 

Wood  Pewee. 

Adult. — Above,  dark  olive-gray  or  olive-brown,  darker  on  head: 
wings  and  tail,  brownish-black,  with  an  olive  gloss',  the  former  with 
the  wing  coverts  edged  with  whitish;  the  latter,  unmarked;  white  ring 
around  eye;  below,  light  olive  gray  on  breast,  whitening  on  throat; 
belly  and  under  tail  coverts,  pale  yellowish;  bill,  above  black,  below 
yellow.  Immature. — Similar,  but  more  olive  above;  nape,  tinged  with 
ashy;  rump  and  upper  tail  coverts,  with  rusty;  wing  coverts,  edged 
with  light  buff;  below,  lighter;  forepart  of  lower  mandible,  dusky. 

licngth,  5.90-6.50;  wing,  3.00-3.45;  tail,  2.50-2.90. 

Range. — America,  from  Ecuador  north  over  eastern  United  States 
to  New  Brunswick  and  Manitoba;  west  to  the  Plains.  Breeds  from 
southern  limits  of  United  States  northward.  Winters  south  of  United 
States. 

Nest,  on  horizontal  limb,  8  to  20  feet  high,  of  bark,  shreds,  rootlets, 
vegetable  fibre,  covered  with  lichens.  J^ggs,  2-4;  white  or  creamy- 
white,  speckled  and  blotched  with  different  shades  of  brown  and  pur- 
ple al)out  the  larger  end;  .72  by  .54. 
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A  common  summer  resident  in  woods^  pastures^  orchards^  and  even 
about  farmB  and  other  large  lawns.  Its  note  is  not  so  sharp  as  the 
Phoebe's^  and  has  a  smooth^  soothing  sound  that  speaks  of  rest  and 
contentment.  The  most  abundant  Flycatcher  we  have.  Owing  to 
the  lateness  of  its  arrival  in  springs  it  is  not  retarded  by  inclement 
weather,  but  may  be  depended  upon  to  come  very  close  to  the  day 
each  year.  Sometimes,  however,  their  late  coming  does  not  avail  them. 
They  are  very  sensitive  to  low  temperature.  The  unusual  cold  of  May 
20,  1883,  killed  many  of  them.  During  cold  weather  they  may  some- 
times be  found  in  the  thickly  settled  parts  of  our  towns,  probably 
hunting  protection.  At  such  a  time.  May  14,  1897,  I  observed  one 
busily  catching  the  insects  about  my  strawberry  blossoms,  to  many  of 
which  they  were  doubtless  instrumental  to  fertilization. 

It  has  never  been  reported  from  within  our  limits  earlier  than 
April  26.  The  fact  that  the  Phoebe  frequents  woods  to  a  considerable 
extent  upon  arrival,  leads  many  to  think  that  it  is  the  Wood  Pewee. 

The  following  early  and  late  dates  of  first  arrival  are  of  interest: 
Bicknell,  April  26,  1896,  May  1,  1894;  Terre  Haute,  April  30,  1888, 
May  3,  1890;  Brookville,  May  5,  1885,  May  8,  1897.  They  usually 
become  qommon  at  once.  Mating  is  observed  in  the  latter  half  of 
May  and  early  June.  I  have  found  the  bird  sitting  on  her  nest  in 
my  yard  July  9.  They  nest  late,  seldom  before  sometime  in  June. 
Probably  occasionally  a  second  brood  is  laid.  Pound  young  following 
old  ones  September  1,  1897.  The  shallow  nest,  covered  with  lichens, 
is  saddled  onto  the  horizontal  lichen-covered  limb  of  some  tree;  a  dead 
limb  is  preferred.  The  nest  cannot  be  readily  told  from  a  knot  or 
a  bunch  of  the  covering  material.  This  is  its  protection.  The  bird  is 
very  watchful,  and  never  lets  any  one  see  her  on  the  nest.  By  stay- 
ing thereon  she  would  make  it  more  conspicuous.  It  may  be  seen 
sitting  upright,  preferably,  on  a  dead  limb,  from  which  it  utters  its 
characteristic  note,  and  alternately  therewith  it  flies  into  the  air  to 
catch  a  passing  insect.  An  egg  is  laid  daily.  Incubation  lasts  about 
twelve  days,  and  appears  to  be  performed  by  the  female;  both  parents, 
however,  care  for  the  young.  Prof.  King  examined  41  specimens,  and 
found  18  had  eaten  66  small  beetles;  14,  41  dipterous  insects;  2,  a 
butterfly  each;  9,  13  small  dragonflies;  11,  29  hymenopterous  insects; 
1,  a  moth;  1,  a  grasshopper,  and  1  a  larvae  of  a  sawfly  (Qeol.  of  Wis., 
I.,  p.  562).  He  also  adds  that  he  saw  a  Wood  Pewee  capture  and  feed 
to  its  young,  which  had  recently  left  the  nest,  41  insects  in  45  minutes. 
Some  years  they  leave  early  in  September;  others,  they  remain  to  late 
October.  They  continue  to  sing  to  some  extent  until  their  departure. 
The  following  represent  some  of  the  extreme  dates  when  the  last  were 
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s<»en:  Lnfayetto,  Soptomljcr  G,  1896,  September  21,  1893;  Greensbui'g, 
Sepieinber  10,  1896,  September  15,  1894;  Bicknell,  September  23, 
1895,  October  10,  1896;  Erookville,  September  3,  1883,  October  20, 
1880;  Sedan,  September  16,  1894,  October  1,  1889;  Warren  County, 
September  25,  1897. 


106.    (iKHUs  EMPinONAX  Cabakis. 

tt*.  lielow  distimtly  yellow.  E.  flaviventris  Haird.     177 

a*.  Below  not  distinctly  yellow. 
6'.  Wing  under  2.60;  tail  emurginate<l.  E.  minimuB  Baird.     181 

b^.  Wing  2.75  or  over;  tail  even  or  slightly  rounded. 

r^ .  Upper  parts  olive  green,  rrown  ahout  the  same  shade;  bill  pale  yellow 

below.  E.  virescens  (Vieill.).     178 

r2.  Upper  parts  dark   olive  green,  shaded    with    brownish,  center  of  crown 

feathers  brown  ;  bill  dull  brownish  below. 

il\  Bill  larger;  wing  bars  less  conspicwons.  E.  traillii  (And.).     170 

d^.  Bill  smaller;  wing  bars  more  conspicuous. 

E.  traillii  alnonun  Brewster.     180 

'^177.    (4G3).    Empidonax  flaviventris  Baird. 

Tellow-bellied  Flycatcher. 

Above,  olive-green,  somewhat  darker  on  the  crown.  Wings,  dark 
brown,  crossed  with  two  bands,  and  secondaries  edged  with  yellow- 
iph-white;  tail,  brown,  edged  with  olive-green;  yellow  ring  around  eye. 
Below,  yellow,  the  fore  pari;s  tinged  with  pale  olive-green;  the  back 
parts,  (lull  sulphur-yellow;  bill,  above,  blackish;  below,  yellow  or 
whitish. 

Length,  5.10-5.80;  wing,  2.40-2.76;  tail,  2.00-2.30. 

Range. — Eastern  North  America,  from  Panama  to  Ijabrador  and 
Northwest  Territorv:  casuallv  to  Greenland.  West  to  Manitoba  and 
Minnesota.  Breeds  from  Massachusetts  and  Pennsylviinia  northward. 
Winters  south  of  United  States. 

Nest,  on  ground,  of  moss  and  rootlets.  Eggs,  4-5;  dull  white,  with 
fine  markings  of  brown;  .67  by  .51. 

Dr.  Coues  gives  the  following  synopsis  for  tlie  identification  of  the 
Qfiigs  of  the  small  flycatchers: 

"A\  acadicus — Nest,  on  the  trees,  in  horizontal  forks,  thin,  saucer- 
sliaped,  open-work;  eggs.,  creamy-white,  boldly  spotted. 

'"K.  IraiUii — Nest,  in  trees,  in  upright  crotch,  deeply  cupped,  com- 
piict  walled;  eggs,  creamy- white,  boldly  8j)otted. 

"7?.  minimus — Nest,  in  trees,  in  upright  crotch,  deeply  cupped, 
compact  walled;  eggs,  immaculate  white. 
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"/ir\  flavivenlris — Nest,  on  ground  or  near  it,  deeply  cupped,  thick 
and  bulky;  eggs,  white,  spotted/' 

Rare  migrant,  and  occasional  summer  resident.  Breeds.  This  spe- 
cies is  retiring  and  quiet,  and  with  us  is  rather  silent.  Occasionally, 
it  utters  a  queer,  wheezing  note,  which  Mr.  J.  Dwight,  Jr.,  says  (in 
Chapman's  Birds  of  E.  N.  A.)  is  suggestive  of  a  sneeze,  and  which  he 
writes  pse-ek,  uttered  almost  in  one  explosive  syllable.  Its  call,  he  says, 
is  a  soft,  mournful  whistle,  consisting  of  two  notes,  the  second  higher 
])itched  and  prolonged,  with  rising  inflection,  resembling  a  measure 
''rhu-e-e-p" 

It  ha«  been  first  observed  at  Bloomington,  April  17,  1886,  May  7, 
1892;  Bicknell,  May  1,  1894;  Richmond,  May  8,  1897;  Greensburg, 
May  U,  1894;  Davis  Station,  May  18,  1884,  May  31,  1885;  Sedan, 
May  21,  1888;  Lake  County,  May  16,  1877;  Petersburg,  Mich.,  May  8, 
1897.  Mr.  J.  G.  Parker  took  a  male  June  3,  1889,  on  one  of  the 
knobs  near  New  Albany.  Dr.  F.  W.  Langdon  notes  a  specimen  taken 
at  Madisonville,  0.,  May  28,  1879  (J.  C.  S.  N.  H.,  Dec,  1881,  p.  340). 

Mr.  E.  A.  Colby  shot  several  July  23,  1887,  at  Berry  Lake,  Lake 
County,  Ind.  (Coale).  Mrs.  Jane  L.  Hine  thinks  it  bred  in  Dekalb 
County.  Mr.  E.  W.  Nelson  says:  "The  first  of  July,  1873,  I  found 
them  quite  common  in  a  dense,  swampy  thicket  in  northern  Indiana, 
where  they  had  probably  nested"  (Bull.  Essex  Inst.,  Dec,  1876,  p. 
114).  Its  time  of  mating  and  nesting  is  late.  The  second  or  third 
week  in  June,  or  even  later,  is  the  time  they  lay.  Their  southward 
migration  is  in  August,  and  rarely  extends  into  early  September.  Mr. 
E.  M.  Kindle  took  one  at  Weed  Patch  Hill,  Brown  County,  August  11, 
1891  (Proc  L  A.  S.,  1894,  p.  70);  Cook  County,  111.,  August  25,  1886; 
Hillsdale,  Mich.,  August  24,  1894,  two.  The  nest  is  composed  prin- 
cipally of  moss,  and  is  placed  on  or  near  the  ground. 


*178.    (4f)5).    Empidoiiax  virescens  (Vieill.). 

Green-crested  Flycatcher. 
Synonyms,  Acadian  Flycatcher,  Small  Green-crested  FLYCATcnER. 

AduU. — Above,  olive-green,  sometimes  greenish-gray;  wings,  dusky; 
hvo  wing  bars,  and  edges  of  secondaries,  buffy  or  buffy-white;  tail, 
olive-brown,  feathers  edged  with  olive-green;  ring  around  eye,  yellow- 
ish-wbite.  Below,  whitish,  tinged  with  sulphur-yellow,  shaded  on 
])reast  with  grayish  or  olive;  throat,  whitish.     Lower  parts,  not  (lis- 
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tinctly  yellow,  as  in  E,  flaviventris;  bill  above,  brown,  below  whitish. 
Immature. — Above,  with  indistinct  cross  bars,  wing  bars  and  edging 
more  ochraceous. 
.  T^ength,  5.50-5.90;  wing,  2.55-3.10;  tail,  2.25-2.70. 

Range. — America,  from  Ecuador  north  over  eastern  United  States 
to  southern  New  England,  southern  New  York,  Pennsylvania,  south- 
em  Michigan,  Wisconsin  and  Manitoba.  West  to  Great  Plains.  Breeds 
from  Florida  and  eastern  Texas  northward.  Winters  south  of  United 
States. 

Nest,  in  woods,  shallow,  pensile,  fastened  by  rim  in  fork  of  drooping 
limb;  4  to  20  feet  up;  of  rootlets,  grass,  weeds,  stems  and  plant  fibres. 
J^UOS,  2-4;  pale  cream  to  buflf,  spotted  and  speckled  with  light  and  dark 
brown;  .79  by  .58. 

The  Acadian  Flycatcher  is  a  resident  throughout  the  State;  in 
many  localities  it  is  very  common,  and  is  always  more  numerous  dur- 
ing migrations.  It  frequents  woods,  but  is  also  found  in  orchards, 
and  lawns.  It,  too,  arrives  late,  usually  after  May  1,  and  becomes 
common  at  once. 

The  early  and  late  dates  of  first  appearance  at  the  following  places, 
is  Brookville,  May  4,  1882,  May  18,  1883;  Greensburg,  May  2,  1894, 
May  4,  1893;  Sedan,  May  1,  1896,  May  17,  1892;  Chicago,  May  9, 
1885.  In  the  immediate  vicinity  of  Chicago  it  is  rare,  but  in  the 
Kankakee  Valley  it  is  common.  It  has  been  reported  as  breeding  in 
the  following  counties:  Carroll,  Dekalb,  tolerably  common;  Lake,  Tip- 
pecanoe, Brown,  Decatur,  Vigo,  Starke  and  Monroe. 

Mating  begins  in  May;  the  nest  is  often  ready  for  the  eggs  the  mid- 
dle of  May,  near  the  Ohio  River,  and  early  in  June  towards  Lake 
Michigan.  The  nest  is  woven  in  the  fork  of  a  drooping  branch  of  a 
tree,  seldom  over  15  feet  from  the  ground.  An  egg  is  laid  daily. 
Dr.  F.  M.  Langdon  found  several  nests,  with  full  complement  of  eggs, 
near  Madisonville,  0.,  May  29,  1879  (J.  C.  S.  N.  H.,  Dec,  1881,  p. 
340).  June  8,  1878,  Mr.  H.  K.  Coale  took  a  nest  and  two  eggs,  at 
Whiting,  Lake  County.  June  8,  1884,  he  took  a  nest  and  three  eggs 
in  Starke  County.  June  15,  Prof.  B.  W.  Evermann  took  full  sets  in 
Carroll  County.  Messrs.  L.  A.  and  C.  D.  Test  found  a  nest,  with 
yoimg,  near  liafayette,  June  29,  1892.  The  same  young  gentlemen 
found  a  nest,  containing  three  eggs,  on  the  bank  of  the  Wabash  River, 
July  9,  1892.  Mr.  Coale  found  a  nest  of  this  species  at  Berry  Lake, 
June  16, 1878,  which  was  attached  to  a  slender  twig  by  one  side  only. 
It  was  made  entirely  of  fine,  curling  trailers  growing  on  the  tree, 
woven  neatly  into  a  shallow  neet.  Externally,  it  was  one  inch  deep, 
two  and  a  half  inches  in  diameter.    Two  eggs  could  be  seen  through 
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the  nest  from  below.  It  usually  begins  its  return  in  August,  but 
sometimes  is  seen  after  the  middle  of  September.  The  following  give 
last  records  of  its  occurrence:  Plymouth,  Mich.,  August  29^  1894; 
Chicago,  September  22, 1895;  lifayette,  September  12,  1895,  Septem- 
ber 16, 1894;  Sedan,  August  28, 1892,  September  3, 1889.  Mr.  V.  H. 
Bamett  shot  young  that  could  not  fly  well  in  Warren  County,  Septem- 
ber 25,  1897.  Maj.  Bendire  gives  its  call  as  wicJc-up,  or  Jiick-up,  in- 
terspersed now  and  then  with  a  sharp  queep-queep  or  chier-queep,  the 
first  syllable  quickly  uttered.  This  is  one  of  our  very  beneficial  birds. 
Its  food  is  chiefly  insects.  Dr.  B.  H.  Warren  examined  the  stomachs 
of  7;  2  contained  beetles;  1,  beetles  and  flies;  1,  large  flies  and  larvae; 
2,  various  insects;  1,  berries  (Birds  of  Penn.,  2nd  ed.,  p.  196). 

*179.    (466).    Empidonax  traillii  (Aud.). 

Traill's  Flycatcher. 
Synonym,  Little  Flycatcheb. 

Adult. — Above,  brownish-olive,  or  olive-gray,  darker  on  the  head; 
wings  and  tail,  dark  brown,  the  former  with  two  bands,  varying  from 
whitish  to  dark  huffy;  secondaries,  edged  with  same;  white  or  yellow- 
ish-white ring  around  the  eye.  Beneath,  white,  the  sides  of  breast, 
and  sometimes  across  the  breast,  shaded  with  the  color  of  the  back, 
or  grajdsh;  sides,  throat  and  crissum,  pale,  tinged  with  sulphur-yellow; 
bill,  above,  brownish-black;  below,  white  or  yellowish.  Immature. — 
Wing  bands,  ochraceous. 

Length,  5.60-6.50;  wing,  2.65-2.85;  tail,  2.20-2.60;  bill,  .64-.73  tar- 
sus, .65-.72. 

Range. — North  America,  from  Mexico  to  Manitoba;  Mackenzie 
River  Valley,  and  Alaska.  East  to  Arkansas,  Illinois,  Ohio,  Michigan 
and  Indiana.  Breeds  from  Texas  and  California  northward.  Win- 
ters south  of  United  States. 

Nest,  in  open  woods,  and  second-growth  thickets,  preferably  near 
water  courses;  in  upright  fork  of  bush,  18  inches  to  8  feet  up;  of  grass, 
vegetable  fibres,  cobwebs  and  leaves;  lined  with  fine  grass,  horsehair 
and  plant  down.  Eggs,  3-4;  creamy- white,  variously  marked  with 
minute  dots,  spots,  or  large  blotches,  with  varying  shades  of  red,  red* 
dish-brown;  and  sometimes  lavender,  principally  at  large  end;  .77  by 
.56,  .70  by  .52;  average,  .74  by  .54. 

Summer  resident,  generally  distributed,  and  locally  common. 
Breeds.  In  the  Whitewater  Valley  it  has  never  been  found  common.  It 
has  been  found  breeding  in  Laporte  (Barber)  and  Tippecanoe  coun- 
ties (Test  Bros.),  and  is  thought  to  nest  in  Lake  and  Dekalb  counties. 
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In  Monroe  County,  Prof.  Evennann  found  ii  an  uncommon  summer 
resident,  and  in  Carroll  County  he  took  it  June  10,  1885.  They 
are  usually  later  than  the  last  species  in  arriving. 

The  following  dates  show  time  of  its  first  arrival:  Brookville,  May 
9,  1887,  May  19,  1882;  Davis  Station,  May  31;  Laporte,  May  30,  1896; 
Lafayette,  April  28,  1897;  Plymouth,  Mich.,  May  11,  1882,  May  20, 
1895.  Messrs.  L.  A.  and  C.  D.  Test  found  a  nest,  containing  three 
eggs,  just  north  of  Purdue  University  grounds,  T^afayette,  Ind.,  July 
4,  1892.  The  nest  was  about  12  feet  from  the  ground  and  about 
(>  feet  above  it  wjis  another  deserted  nest. 

lYaiirs  Flycatcher  is  the  opposite  of  the  Acadian  in  several  respects. 
It  does  not  prefer  the  woods,  but  rather  thickets,  especially  of  alders, 
in  low,  damp  ground,  the  borders  of  streams  iniA  lakes.  It  also  is 
found  in  orchards.  It«  nests  are  usually  phiced  in  the  crotch  of  a 
))ush  25  feet  or  less  above  the  ground,  and,  instead  of  being  loosely- 
woven  affairs  like  the  nests  of  tlie  last  species,  are  thicker  and  better 
made,  reminding  one  of  the  nest  of  the  Yellow  Warbler,  but  not  so 
compact.  In  Wayne  County,  Mich.,  where  it  nests  commonly,  Mr.  Je- 
rome Trombley,  who  has  found  twenty-five  or  thirty  nests  for  several 
con8ecutiveyears,say8theynestincommunitie8  in  willows  by  marshes; 
nest  in  fork  of  a  bush  from  three  to  six  feet  high  (Cook,  Birds  of 
Mich.,  p.  97).  Mr.  Otto  Widmann  says  its  notes  sound  like,  wit-Ht'Che, 
irit-ti-go,  and  are  uttered  when  the  bird  is  perched  on  the  top  of  a 
s})rout  or  low  tree,  a  telegraph  post,  or  a  fence  stake. 

Full  sets  of  eggs  are  found  after  the  middle  of  June.  An 
i%g  is  deposited  each  day;  one  brood  is  raised  in  a  year.  Incubation 
lasts  about  twelve  days.  They  return  to  their  winter  home  in  August 
and  early  September.  The  following  dates  indicate  the  range  of 
this  migration:  Brookville,  August  13,  1881;  Plymouth,  Mich.,  Au- 
gust 8,  1892,  September  3,  1895.  It  is  impossible  to  tell  at  this  time 
to  what  extent  the  eastern  and  western  forms  of  this  Flycatcher  are 
found  in  Indiana. 


180.    (466a).    Empidonax  traillii  alnorum  (Brewst.). 

Alder  Flycatcher. 

Differing  from  E,  traillii  (t.  e.,  E,  pvsillus  of  Baird  and  subsequent 
authors)  in  having  the  coloring  of  the  iipper  parts  ricber  and  more 
olivaceous,  the  wing  bands  yellower,  and  hence  more  conspicuous,  the 
bill  decidedly  smaller  and  the  legs  rather  sborter  (Tbe  Auk,  April, 
1895,  p.  161^  Brewster).     Bill,  .60-,64;  tarsus,  .r)4-.fi7, 


Birds  of  Indiana.  871 

Uanuk. — Eastern  Morth  America,  from  the  Maritime  Provinces  and 
New  England  westward,  at  least,  to  northern  Michigan,  etc.,  breeding 
from  the  southern  edge  of  the  Canadian  fauna  northward;  in  winter 
south  to  Central  America  (A.  0.  U.). 

Ne^t,  preferably  in  alder  swamps  and  thickets,  usually  in  crotch  in 
bush,  1  to  6  feet  up;  of  grasses,  vegetable  fibre  and  bark  shreds,  lined 
with  fine  grass,  fibre  or  hair.  Eggs,  2-4;  from  creamy-white  to  pinkish- 
buff,  with  spots  and  blotches  of  reddish-brown,  usually  thickest  about 
the  larger  ends;  .73  by  .53. 

It  is  doubtful  whether  it  is  proper  to  attempt  to  separate  this  from 
the  western  form,  E.  traillii,  in  view  of  the  fact  that  it  is  practically 
impossible  to  distinguish  the  birds  by  the  aid  of  a  description.  To 
conform  to  existing  conditions,  however,  I  have  included  this  form. 

Summer  resident.  Mr.  Wm.  Brewster  considers  that  specimens 
from  the  Mississippi  Valley,  south  of  latitude  42°,  belong  to  the 
western  form  of  TrailFs  Flycatcher.  This  extends  its  range  farther 
east  than  was  heretofore  supposed,  and  undoubtedly  includes  a  part, 
if  not  all,  of  Indiana.  The  eastern  form  has  been  given  the  name, 
Empidonax  traillii  ahiorum,  and  the  fact  that  it  ranges  west  to  north- 
orn  Michigan,  and  has  been  taken  in  Ohio  (Lynds  Jones  in  The  Auk), 
makes  it  probable  it  is  also  found  within  this  State.  He  has  shown 
it  necessary  to  drop  the  name  pnsilhis  for  that  form  because  it  can 
not  1)0  identified. 

Audubon's  Mtcscicopa  traillii  was  described  from  an  Arkansas  speci- 
men, which  Mr.  Brewster  thinks  is  of  the  western  form.  The  name 
E.  traillii  will  be  used  for  that  bird. 

"^181.    (467).    Empidonax  minimuB  Baird. 

Least  Flycatcher. 

Adult. — Above,  olive-bro\m  or  olive-gray,  slightly  darker  on  head, 
lighter  on  rump;  wings  and  tail,  brownish,  the  former  with  two 
whitisli  cross-bars,  and  secondaries  edged  with  same;  ring  around  the 
eye,  wliite.  Below,  tliroat  white,  sides  of  throat  sometimes  extending 
across  breast,  gray  or  olive-gray;  other  under  parts,  white,  tinged 
(sometimes  very  faintly)  with  sulphur-yellow.  Immature, — Wing  bars, 
ochraceous. 

Length,  4.90-5.50;  -wing,  2.20-2.C0;  tail,  2.10-2.40. 

Ran(3K. — Eastern  North  America,  from  Panama  to  Nova  Scotia, 
('ape  Breton,  Great  Slave  Lake,  and  Mackenzie  Eiver  Valley  (Ft. 
Simpson),  west  to  Rocky  Mountains,  casually  to  Utah.  Breeds  from 
North  Carolina,  northern  Indiana  and  Nebraska  northward.  Winters 
south  of  United  States. 
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Nest,  in  orchards,  thickets  and  woods,  in  upright  fork  or  on  hori- 
zontal limb;  of  shreds  of  bark,  grass,  plant  fibres,  vegetable  down, 
feathers,  string,  etc.;  lined  with  fine  down  and  hair.  Bggs,  3-6;  pale 
creamy-white;  .64  by  .50. 

Rather  common  migrant  southward.  Summer  resident  in  some 
numbers  northward.  It  arrives  earlier  than  the  species  just  men- 
tioned, sometimes  by  April  20.  It  is  the  smallest  of  the  Flycatchers, 
and  may  readily  be  distinguished  by  its  size.  It  is  called,  in  many  places, 
Che-bec,  from  its  note,  which  is  very  distinctly  "che-bec.'^  It  is  to 
be  found  most  often  in  straggling  woods,  along  the  edges,  and  about 
roads  through  woodland,  and  in  strips  of  woods  along  hill-tops.  With 
us,  I  have  generally  found  it  upon  the  higher  land,  where  it  is  very 
quiet,  seldom  saying  anything,  and  then  only  uttering  a  sharp  "whit.** 
It  industriously  pursues  flying  insects,  and  even  when  one  does  not 
see  it  he  is  reminded  of  its  presence  by  hearing  the  snap  of  jaws  as  it 
seizes  its  prey. 

The  earliest  and  latest  date  of  its  first  appearance  is,  at  Brook- 
ville,  April  24,  1886,  May  8,  1882;  Bloomington,  May  3,  1892;  Rich- 
mond, May  22,  1897;  Sedan,  April  20,  1889,  May  3,  1885;  Lake 
County,  May  16,  1877  and  1880;  Chicago,  May  5,  1879,  May  23,  1896. 
It  has  been  reported  breeding  in  Lake  County  and  in  Dekalb  County. 
Mr.  J.  0.  Snyder  foimd  a  nest,  with  fresh  eggs,  near  Waterloo,  June 
3,  1885.  Prof.  B.  W.  Evermann  says  it  is  a  summer  resident,  not 
common  in  Carroll  County.  Its  disappearance  in  fall  occurs  in  late 
August  and  September.  It  was  last  reported  at  the  following  places: 
Brookville,  August  31,  1883;  Cincinnati,  0.,  August  27,  1879;  Sedan, 
September  7,  1889;  Chicago,  111.,  September  30,  1895;  Bicknell,  Sep- 
tember 18,  1895.  Its  small  size  does  not  prevent  it  from  doing  great 
good.  Its  food  is  principally  the  smaller  insects  and  occasionally  a 
little  fruit. 

Prof.  F.  H.  Bang  says  the  examination  of  23  showed  they  had  eaten 
30  beetles,  18  diptera  (flies  and  gnats),  2  heteroptera,  37  winged  ants, 
2  small  ichneumon  flies,  3  caterpillars,  1  moth,  4  small  dragonflies 
and  1  spider  (Qeol.  of  Wis.,  p.  562). 

This  is  the  only  one  of  the  little  Flycatchers  that  tries  to  sing;  at 
least,  that  attempts  what  to  my  ears  bears  some  resemblance  to  music. 
It  has  a  little  song,  that  one  may  occasionally  hear  it  try  to  sing,  that 
is  quite  a  credit  to  a  Flycatcher. 
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SuBOBDKR  0SCIKE8.    SoMt)  Birds. 

XXXVn.     Family  ALAUDID^a:.     Larks. 

' .  Small  tatt  at   lengthened  black  feathers  over  etch  e: 
female.) 

lOT.   QlRus  0T0C0RI6  Bohipibti. 

'.  Larger;  wing  generally  over  4.30;  forehead  and  line  through  eye  jellon. 

O.  alp«atrii  (Linn.).     189 

'.Smaller;  wiDggeneTally  under  4.:t0;  paler  colored ;  forehead  and  line  over  the 

eye  white.  O.  alpeatria  praticola  Hensh.     18S 

182.    (474).    Otocoris  alpoBtris  (Linn  ). 

Homed  liork. 
Synonym,  Shore  Labk. 


Heiuiuf  HornsdLu'k. 

Adull,  Suvtmer  Plumage. — Almve,  jfrayish-brown;  nape,  lesser  wing- 
coverts  and  rump  and  upper  tail-coverte,  deep  TiuaceouE;  forehead,  line 
"ver  the  eye  and  throat,  sulphur-yellow;  band  across  breast,  stripe 
from  bill  below  the  eye  and  band  across  the  top  of  head,  above  the 
eye  extending  baekwiird  along  the  side  of  crown,  ending  in  tufts  or 
horns,  black;  other  lower  parts,  while;  dusky  along  the  pidea;  tail, 
black,  the  outer  feathers  edged  with  white,  the  middle  one  with  brown; 
wings,  brown.  Winfer  Plumage. — Paler,  the  black  markings  somewhat 
obscured  by  lighter.    Female. — Smaller;  black  on  head  less  distinct. 

JIfaie.— Length,  7.50-8.00;  wing,  4.20-4.60;  taU,  2.70-3.10;  bill  (aver- 
iige),  .50.    Female,  wing,  3.96-4.55;  tail,  3.50-3.10. 

RANaE. — Northeastern  North  America,  from  North  Carolina,  Ohio, 
Indiana  and  Illinois  (formerly  farther  south);  north  to  Hiidson  Bay 
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and  (ireenland;  west  to  Keewatin  aiid  western  side  of  Jludsoii  Bay. 
Also,  nortli  Europe.  Breeds  from  New  Foimdknd,  J^al)rad(>r  and 
Keewatin  northward. 

Nest,  on  ground,  of  grass,  lined  with  vogetal>le  fibre  and  feathers. 
Eggs,  3-5;  similar  to  those  of  next  form;  .94  l)y  .fifi. 

This  species  is  occasionally  found  within  the  State  in  winter,  but 
owing  to  the  fact  that  but  few  ]>ersons  are  iniereste<l  sufficiently  to 
have  a  critical  investigation  made,  we  can  not  tell  how  extensive  its 
range  or  how  numerous  it  is.  We  know,  however,  that  it  is  an  oc- 
casional winter  visitor  to  Indiana.  Mr.  G.  Frean  Morcom  took  a  speci- 
men at  Davis  Station,  Starke  County,  which  Mr.  T^idgway  identified  as 
this  bird. 

Mr.  H.  K.  Coale  obtained  six  specimens  of  this  lark  at  Tracy  Sta- 
tion, Ind.,  Feb.  10,  1887.  Dr.  J.  Dwight,  Jr.,  has  given  an  exhaustive 
analysis  of  the  Homed  Larks  of  America  in  **TheAuk"  for  April,  1890, 
pp.  138-158,  to  which  one  who  is  interested  in  the  subject  may  profit- 
ably turn.  In  that  article  he  mentions  a  specimen  of  this  8}>ecies  from 
^rt.  Carmel,  111.,  in  the  lower  Waba^ih  V^illey.  indicating  that  it  may 
be  found  in  winter  over  the  greater  ])art  of  this  State.  Its  habit-s 
are  similar  to  those  of  the  more  common  Lark  at  tliat  si^ison. 


'^'ISS.    (474b).    Otocoris  alpestris  praticola  IIbnsh. 

Prairie  Homed  Lark. 
Syuonym,  Siiork  Lakk. 

AMI. — Similar  <o  0.  alpestris:  smaHer;  paler,  back,  gray;  Tia})e, 
lesser  wing-coverts,  rump  and  t^il-coverts,  ])ale  vinaceous;  forehead 
and  stripe  over  eye,  white  or  whitish.  Immature. — Darker;  much 
streaked  and  spotted. 

Tj«>ngth,  6.75-7.50. 

3fa/e.— Wing,  4.00-4.30;  tail,  2.1)0-3.10;  bill,  .45.  Female.— ^m^, 
3.70-4.00;  tail,  2.60-2.90;  bill,  .45. 

Range. — Eastern  North  America,  from  ceutnil  Texas  and  South 
Carolina  north  to  Maine,  Ontario  and  Manitoba.  Breeds  from  eastern 
Kansas,  Missouri,  southern  Indiana,  Ohio  and  southeni  New  York  to 
Massachusetts  north. 

Nest,  in  depression  on  ground,  of  grass,  lined  with  thistle-down  and 
feathers.  Eggs,  3-5;  drab-gray  to  grayish-white:  sometimes  tinted 
with  greenish;  blotched  and  sprinkled  with  difTerent  shades  of  pale- 
brown;  .85  by  .62. 


BiKDs  OF  Indiana.  876 

Eesideut,  coiumou  northward,  except  in  the  extreme  northern  part; 
most  numerous  in  winter,  when  it  is  found  in  flocks.  There  the 
greater  part  are  usually  absent  from  December  1  to  January  25,  but 
occasionally,  late  seasons,  they  do  not  appear  until  early  in  March. 
First  observed  at  Sedan,  January  25,  1894;  Cook  County,  111.,  March 
14,  1885,  and  March  6,  1886;  February  22,  1888;  Petersburg,  Mich., 
January  22,  1889.  They  utter  a  lisping  note  of  varying  inflection, 
sometimes,  when  on  the  ground,  always  when  flying.  They  frequent 
pastures,  meadows,  stubbles  and  fields  of  winter  grain.  When  snow  is 
on  they  are  often  seen  where  stock  has  been  fed  outdoors,  and  about 
barnyards.  From  southern  Indiana  the  greater  number  go  north  in 
late  January  and  early  May.  Some,  however,  remain  through  the 
year.  They  are  evidently  gradually  extending  their  range  as  the 
country  is  more  and  more  brought  under  cultivation. 

Mrs.  Hine  says  they  are  increasing  in  Dekalb  County.  Prof.  B.  W. 
Evermann  says  up  to  1879  it  was  very  rare  in  Carroll  County,  but  in 
1886  it  was  a  common  resident.  I  never  saw  one  after  late  February 
in  Franklin  County  until  1886,  when  they  remained  until  after  breed- 
ing time.  In  1891  they  bred;  young  were  found  June  21,  and  since 
then  they  have  been  present  yearly. 

It  is  the  earliest  of  our  small  birds  to  breed.  Prof.  Cook  notes  that 
its  eggs  have  been  taken  at  Plymouth,  Mich.,  in  February,  and  Mr. 
L.  W.  Watkins  took  them  March  20,  1889,  presumably  at  Manchester, 
when  the  nest  was  surrounded  by  snow.  Usually,  however,  with  us  it 
nests  in  March  and  early  April.  The  nest  is  placed  in  a 
depression  in  the  ground,  either  natural  or  made  by  the 
bird  itself.  Sometimes  it  is  composed  of  but  a  few  sticks  or  straws, 
and  lined  with  thistle-down  or  feathers.  At  this  time  they  sing  a  beau- 
tiful song,  but  so  fine  and  weak  that  it  can  scarcely  be  heard  200  feet 
away,  and  of  such  ventriloquil  effect  one  can  not  tell  whether  the 
singer  is  on  the  ground  or  in  the  air.  Generally  he  will  be  found  on  a 
fence  or  a  clod,  but  sometimes  in  midair,  with  feathers  erected  and  full 
of  emotion,  which  he  expresses  in  his  song.  This  song  I  have  heard 
jit  Brookville,  March  31,  1896. 

They  breed  abundantly  in  I^ake  County,  and  they  have  been  found 
breeding  as  far  south  as  Bloomington,  Spears ville,  Greensburg, 
Richmond,  Brookville  and  Bicknell.  L.  A.  and  C.  D.  Test  found  young 
a])lo  to  fly  at  Lafayette,  April  25,  1893.  I  found  them  at  Brookville, 
Juno  21,  1891.  Dr.  A.  W.  Brayton  says  the  young  are  fully-fledged 
in  May;  the  male  takes  care  of  these  and  the  female  resumes 
her  work  on  a  second  set  of  eggs  (Trans.  Ind.  Hort.  Soc.,  1879,  p.  102). 
Sometimes  a  third  brood  is  reared,  according  to  Prof.  Walter  B.  Bar- 
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rows.  Both  birds  assist  in  incubation^  which  takes  about  fourteen 
days.  They  must  lay  sometimes  in  February  and  March.  April  24, 
1878,  Dr.  Brayton  shot,  near  Indianapolis,  a  number  of  Shore  Larks, 
among  them  two  young  birds  about  grown  (Bulletin  Nutt.  Om.  Club, 
1878,  p.  189). 

Its  food  consists  principally  of  seeds  of  different  grasses,  like  those 
of  pigeon,  foxtail  and  Hungarian  (Setaria);  also  of  those  of  different 
species  of  Polygonum  (bindweed,  knotweed  and  smartweed),  those  of 
the  ragweeds  (Ambrosia),  pigweed  (Chenopodium),  etc. 

Broken  kernels  of  oats  and  other  grains  have  also  been  found  in 
their  stomachs,  evidently  picked  up  in  the  roads  and  streets  among 
the  droppings  of  horses.  During  spring  and  summer,  when  small  in- 
sects abound,  a  portion  of  their  food  consists  of  young  locusts  and 
grasshoppers,  small  beetles  and  their  lar\ae,  and  hairless  caterpillars, 
and  the  young  nestlings,  at  least,  are  fed  on  insect  food.  From  an 
economic  point  of  view,  all  our  Homed  Larks  must  be  considered  as 
useful  birds,  doing  far  more  good  than  harm  (Bendire,  L.  H.  N.,  A.  B., 
II.,  p.  335). 

The  little  harm  they  do  is  more  than  balanced  by  the  destruction 
of  weed  seeds  and  of  injurious  insects. 


XXXVni.    Family  COKVIDiE.    (rows,  Jays,  Magpies. 

a^.  Tail  not  shorter  than  the  short  rounded  wings.     (Subfamily  Oakrulinjb.) 
/>'.  Tail  much  longer  than  wing;   graduated  for  half   its   length;    head   not 

Treated.  Pica. 

b^   Tail  much  h)nger  than  wing,  not  graduated  for  half  it8  length, 
c*.  Plumage  chiefly  blue;  head  with  a  conspicuous  crest.     Cyan(KUTTA.     108 
r^.  Plumage  not  blue;  head  not  crested.  Perisobeus. 

a^.  Tail  much  shorter  than  the  long  pointed  wings.     Subfamily  CoRviNiK. 

c/^  Plumage  glossy  black.  CoRvrs.     109 

Subfamily  GARRULIN-.1«1    Maopies  and  .Jays. 
108.   Gknuh  CYANOCITTA  Stricklahd. 

^184.    (477).    Cyanocitta  cristata  (Linn). 

Blue  Jay. 

Adult, — Conspicuously  crested;  above,  purplish-blue;  forehead  and 
irregular  band  around  neck,  black;  wings  and  tail,  blue,  barred  with 
black;  the  greater  coverts,  secondaries  and  tail  feathers,  except  middle 
one,  tipped  with  white;  tail,  much  rounded.  Below,  pale  gray;  throaty 
belly  and  crissum,  whiter. 
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Length,  11.00-12.60;  wing,  5.00-5.70;  taU,  S.05-5.70. 

Range. — ^Esetem  North  America,  from  Florida  and  TexsB  coast 
north  to  Kew  Fotmdland  and  HudBon  Bay,  latitude,  56°,  west  to 
Great  Plains.  Breeds  throughout  its  range,  except  Florida,  Qulf  coast 
and  central  Texas. 

Nest,  bulky;  in  trees,  of  twigs,  bark,  moss,  paper,  strings,  grass,  and 
sometimes  mud,  and  lined  with  rootlets  and  other  fine  material. 
Eggs,  3-6;  cream,  bufF,  or  greenish,  irregularly  spotted  and  blotched 
witii  different  shades  of  brown  and  laTender,  generally  heaviest  about 
Inrger  end;  1.10  by  .81. 


Bins  J*T. 
<K«bI,-Ybh  Book  United  8Ul«a  Depnrtmsnt  uf  AKriniltaro.  1x<W,  p.  I9T.) 

A  common  and  well-known  resident.  In  the  northern  part  of  the 
State,  some  of  them  migrate  over  winter.  Through  the  winter,  aside 
from  the  well-known  call,  jay,  jay,  or  caw,  caw,  is  heard,  but  as  spring 
approaches  they  become  very  vocal,  uttering  many  calls,  some  very 
pretty  notes,  varying  from  loud  to  very  low.  Evidently  some  of  the 
latter  are  intended  solely  for  one  female  to  hear,  and  when  the  pair  is 
surprised  they  slip  away  and,  with  apparent  indifference,  repeat  some 
rollicking  role  from  a  near-by  tree.  Keo-e-yeo  is  the  familiar  call, 
while  one  of  the  best-known  low  ones  is,  we-hue.  They  are  quite  good 
imitators  of  some  birds. 

With  us,  this  season  of  song  begins  early  in  March.  In  1893  as 
early  as  March  8,  and  in  1897,  March  9.  With  it  comes  pairing  time, 
which  I  have  known  to  continne  until  April  35.  I  have  known  them 
to  begin  building  as  early  as  March  16,  1897,  and  have  found  them 
just  beginning  a  nest  May  11,- 1881.  I  have  found  eggs  from  April 
4  to  May  31,  and  the  young  left  the  one  containing  eggs  April  4,  on 
May  SO. 
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Trui.  W.  r.  Shannon  lias  found  e^gs  beginning  to  hatch  (April  27). 
According  to  data,  which  lie  kept  in  1896,  a  nest  was  begun  April  1, 
the  lirst  egg  laid  April  17;  an  egg  was  laid  each  day,  the  fourth  and 
last  April  20;  sitting  began  April  21,  and  the  young  were  hatched 
May  2,  That  would  make  the  period  of  incubation  12  days.  Major 
Bendire  says  it  is  fifteen  or  sixteen  days.  Both  sexes  assist,  and 
usually  but  one  brood  is  reared.  They  use  whatever  is  handy  for  nest- 
making.  If  in  the  woods,  twigs,  gra^s,  leaves,  bark,  and  sometimes 
mud  is  employed.  About  houses,  strings,  rags,  paper,  and  almost  any- 
thing in  the  way  of  odds  and  ends  is  used.  It  is  usually  placed  from 
10  to  20  feet  high  in  a  tree. 

The  Jay  is  pretty;  his  song  and  his  queer  ways  are  interesting,  but 
every  one  has  something  against  him.  He  is  quarrelsome,  teasing, 
persecuting  and  murderous,  at  times.  Yet  again  he  will  live  at  peace 
with  a  mixed  company  of  good  birds  in  a  town  yard,  as  he  has  done 
for  years  in  mine,  becoming,  instead  of  the  shy,  hiding  bird  of  the 
woods,  a  companion  of  the  chickens  when  feeding-time  comes.  The 
Jay  does  so  many  unexpected  things  that  1,  long  ago,  concluded  not  to 
be  surprised  at  anything  he  does.  I  have  no  doubt  that  many  Jays 
are  bad.  Individuals  or  pairs  are  depraved,  and  in  spring  rob  other 
birds  of  their  eggs  or  young.  In  fact,  I  knew  of  a  case  in  town  in 
which  they  robbed  the  nest  of  a  robin  of  its  eggs.  But  we  hear  of  such 
outrages  and  the  good  it  does  goes  by  unknown. 

Investigations  made  show  that  the  charges  against  the  Jay  are  true, 
but  that  they  are  not  so  extensive  as  one  would  suppose,  and  that  there 
is  another  column  in  the  account  in  which  should  be  given  the  credit 
due.  The  United  States  Department  of  Agriculture  reports  the  in- 
vestigation of  292  stomachs.  Shells  of  birds'  eggs  were  found  in 
three,  and  the  remains  of  young  birds  in  two.  They  eat  mice,  fish, 
salamanders,  snails  and  crustaceans;  altogether,  a  little  over  1  per  cent, 
of  their  food.  Of  harmful  insects,  they  eat  a  little  over  19  per  cent. 
In  August,  nearly  one-fifth  of  its  food  is  grasshoppers;  19  per  cent,  of 
their  food  was  cereals;  70  stomachs  contained  corn,  most  of  which  was 
eaten  in  the  first  five  months  of  the  year;  8,  \vhoai ;  2,  oats.  Mast 
formed  the  principal  food.  This  (acorns,  chestnuts,  chinquapins,  etc.), 
was  found  in  158  stomachs,  over  42  per  cent,  of  the  whole  food.  Wild 
fruits  wen;  also  eaten.  The  Jay  eats  many  Imrmful  insects.  It  does 
not  destroy  Jis  many  birds'  eggs  and  young  as  was  supposed.  Tt  does 
little  harm  to  agriculture  (Beal,  Farmers^  Bulletin,  No.  54,  pp.  14,  16). 

Prof.  F.  H.  King  found,  out  of  31  specimens  examined,  one  had 
killed  three  young  robins;  15  had  eaten  30  beetles;  2,  2  caterpillars;  2, 
2  grubs;  1,  other  larvso;  2,  grasshoppers;  5,  com;  1,  wheat;  1,  berries. 


Birds  of  Indiana.  871) 

iind  19,  cocoms.  This  and  other  investigations  tliat  have  been  made 
bear  out  the  testimony  of  Prof.  Beal.  In  my  own  yard  I  find  young 
poison  vines  {Rhiis  toxicodendron),  springing  up  in  number  every- 
where. These  I  ascribe  to  seeds  dropped  by  birds,  and  I  am  inclined 
to  lay  the  charge  to  the  Blue  Jay. 

The  Jay  is  one  of  those  birds  which  by  reason  of  its  great  range  of 
food  it  is  desirable  to  preserve,  if  it  does  not  become  more  destructive, 
for  it  is  liable  to  be  of  great  service  some  day  against  any  unusual 
insect  outbreak. 


Subfamily  COKVINJiX    Crows. 


109.    GiKUi  CORVUS  Link.eus. 


a >.  Wing  over  16.  C.  coraz  sinuatua  (Wagl.).     186 

a^.  Wing  under  14.  C.  americanuB  And.     186 

*185.    (486).    Corvus  corax  sinuatus  (Wagl.). 

American  Raven. 

Adult. — PluniJi^e,  entirely  lustrous  black,  with  purplish  reflections; 
feathers  of  neck,  disconnected,  lon^,  narrow  tind  pointed;  bill  and 
ftM't,  black;  iris,  brown;  tail,  conspicuously  rounded. 

J.ongth,  25.00-27.00;  win^r,  16.10-18.00;  t^iil,  9.00-11.00;  hill,  2.40- 
;iOe5. 

Kanoe. — North  America,  from  Ouateinala  to  Britisli  (Columbia,  On- 
iario  and  Maine.  In  the  eastern  United  States,  now  rare  and  prin- 
fipally  confined  to  the  mountainous  districts,  along  which  it  ranges 
to  South  Carolina,  Georgia  and  Alabama.  TTsually  resident  where 
found. 

Nest,  on  cliffs  or  in  trees,  of  sticks  and  bark;  lined  with  hair,  wool  or 
moss.  J'Jggs,  5-7;  pale-green,  drab  or  olive-green;  much  blotched  or 
spotted  with  different  shades  of  brown,  lavender  and  drab;  1.95  by 

L  .<vt7. 

Kare  resident.  Breeds.  I  had  supposed  the  Raven  was  extinct  in 
southern  Indiana,  and  but  few  were  found  in  the  northern  part  of  the 
State.  In  April,  1897,  Mr.  Chansler  informed  me  that  two  persons 
had  spoken  to  him  of  its  nesting  in  Martin  County,  in  cliffs,  and  that 
one  of  them  said  he  had  taken  a  nest  and  two  eggs  in  1894.  Mr.  Cass. 
Stroud,  of  Wheatland,  says  Ravens  are  moderately  common  in  a  local- 
ity known  as  "Ravens'  Hollow,'^  five  miles  south  of  Shoals,  Martin 
County.  Mr.  Chansler  also  said  that  one  person  told  him  of  their  nest- 
ing at  "Ravens'  Rock,''  in  Dubois  County.  Mr.  Geo.  R.  Wilson,  Coun- 
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Iv  Superintendent  of  Schools,  Jasper,  Ind.,  has  very  kindly  made  in- 
quiries on  tliis  subject  in  Dubois  County.  He  knows  of  his  own 
knowledge  that  Ravens  were  found  in  that  county  up  to  five  years  ago. 
"Ravens'  Rock^^  is  a  sandstone  clifif  75  or  80  feet  high,  the  top 
of  which  projects  about  33  feet.  It  is  situated  between  Dubois  and 
Ellsworth.  Two  school  teachers  from  that  neighborhood  have,  by  Mr. 
Wilson's  request,  investigated  the  question  of  its  breeding  there,  and 
the  following  is  the  substance  of  their  report.  In  the  cliff  are  shelves, 
very  difficult  to  reach,  and  on  those,  or,  rather,  in  the  crevices,  the 
Ravens  build  their  nests,  or  did  so  until  very  recently.  These  nests 
were  rough,  made  of  large  weeds,  or  even  sticks,  with  hair  or  wool. 
The  Ravens  have  not  been  noticed  there  this  year,  but  were  a  year 
or  two  ago,  and  regularly  previous  to  that.  They  look  very  much  like  a 
crow,  but  are  very  much  larger,  even  two  feet  from  bill  to  tip  of  tail, 
which  is  round  in  shape.  They  have  been  seen  to  eat  rabbits,  and  some 
say  to  "suck  eggs."  Neighbors  do  not  like  them,  and  look  upon  them 
jis  a  sign  of  'T)ad  luck."  They  were  often  seen  five  miles  from  the 
rock,  and  were  known  by  their  harsh  croak.  They  fly  very  high.  They 
may  still  be  found  in  other  southern  counties  of  the  State.  From 
northern  Indiana,  however,  I  have  no  recent  record.  Mr.  C.  A.  Stock- 
bridge  reported  them  as  not  uncommon  in  the  eastern  part  of  Allen 
County  the  winter  of  1890-91.  Mr.  J.  E.  Beasley  said,  in  1894,  it  was 
a  rare  winter  visitor  in  Boone  County.  He  informs  me  none  have  been 
seen  there  since.  Dr.  A.  W.  Brayton,  in  1879,  said:  ^It  frequents  the 
sandhills  along  the  shores  of  Lake  Michigan  from  October  until  spring, 
eating  the  dead  fish  thrown  up  by  the  lake."  (Trans.  Ind.  Hort.  Soc, 
1879,  p.  129).  Mr.  C.  E.  Aiken  informs  me  he  saw  it  in  Lake  County 
in  1871.  The  opinion  in  southern  Michigan  is  that  this  bird  has  been 
replaced  by  the  crow,  that  the  Raven  was  common  there  up  to  35  or 
10  yciirs  ago,  and  steadily  faded  out  before  the  smaller  species  (Cook, 
Birds  of  Mich.,  p.  100). 

So  far  as  T  can  learn,  the  last  Ravens  were  seen  in  Franklin  County 
in  1868.  T  know  of  no  records  later  for  any  part  of  southeastern  In- 
diana. Throughout  portions  of  the  western  Fnited  States  they  are  still 
common.  Major  Bendire  says  of  it:  "Although  a  good  deal  has  been 
written  reflecting  on  the  Raven,  my  personal  observations  compel  me 
to  consider  it  a  rather  orderly  member  of  a  somewhat  disreputable 
family  group."  He  further  says:  "Their  ordinary  call-note  is  a  U)nd 
'craak-craak,'  varied  sometimes  by  a  deep  grunting,  Tcoerr-koerr,' 
and,  again,  by  a  clucking,  a  sort  of  self-satisfied  sound,  diflBcult  to 
reproduce  on  paper;  in  faci,  they  utter  a  variety  of  notes  when  at  ease 
and  undisturbed"  (L.  H.  N.  A.  B.,  11.,  p.  397). 
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*186.    (488).    Corvus  amerioanuB  Aud. 

Oomxnon  Grow. 
SynoDyms,  Crow,  American  Crow. 

Adult. — Plumage,  uniform  black,  with  violet  gloss;  feathers  on  neck, 
short,  rounded,  not  disconnected  from  others;  bill  and  feet,  black; 
iris,  brown;  tail  but  slightly  rounded. 

Length,  18.50-19.50;  wing,  13.00-13.60;  tail,  6.90-8.00;  bill,  1.80- 
2.05. 

Range. — North  America,  from  Mexico  north  to  Labrador,  Hudson 
Bay  to  Anderson  River  (lat.  68**)  and  Alaska.  Breeds  throughout  its 
range,  except  Florida. 

Nest,  in  trees;  of  sticks,  weeds,  grass,  leaves,  lined  with  grass,  wool, 
hair  and  other  finer  material.  Eggs,  4-8;  bluish-green,  olive-green  or 
olive-buff;  irr^ularly  blotched  and  spotted  with  different  shades  of 
brown  and  gray;  1.63  by  1.16. 

A^ery  common  throughout  the  State;  resident,  but  not  so  common 
in  winter  northward.  They  are  partially  gregarious,  collecting  in  col- 
onics, called  "roosts,"  in  October  and  November  and  breaking  up  in 
March.  During  the  day  they  range  widely  from  these  roosts,  and  at 
night  return  to  them.  Sometimes  these  "roosts"  are  maintained  for 
years  at  the  same  place;  again,  they  change  their  location  often.  The 
roosts  vary  much  in  size;  some  of  the  larger  ones  being  estimated 
to  contain  100,000  to  300,000  crows.  The  following  roosts  have  been 
reported  from  Indiana:  (1)  One  in  Wayne  County,  changed  several 
times,  locations  given  as  1^  to  10  miles  from  Richmond;  a  roost  near 
Boston,  that  county,  may  be  one  of  the  sites  of  the  same  birds  (W.  S. 
Katliff).  (2)  In  Rush  County,  in  a  soft  maple  swamp  near  Milroy, 
has  been  there  "always."  Most  numerous  in  late  summer,  at  "roast- 
ing-ear"  time,  when  farmers  have  to  fight  th^m  to  save  their  corn; 
soiiiotimes  found  there  by  the  thousands  (Lon  Innis).  (3) 
In  Turner's  Grove,  near  Bloomington,  quite  extensive  (W.  S. 
Blatdiley).  (4)  One  near  Terre  Haute  (W..  S.  Blatchley,  J.  T.  Scovell). 
(5)  One  in  Shelby  County,  between  London  and  Brookfield,  has  been 
there  for  tlie  past  four  winters  (J.  G.  Perry).  There  was  one  for 
()  or  7  years  near  Fairland,  in  a  grove  of  about  15  acres'  extent. 
Five  or  six  years  ago  the  boys  disturbed  them,  and  they  left  and  lo- 
cated 4  or  5  miles  southwest  of  the  old  site  (Willard  Fields).  As  I 
understand  it,  this  new  site  is  the  same  one  mentioned  by  Mr.  Perry. 
(())  One  near  Irvington,  several  years  ending  with  1893  or  1894  (G.  R. 
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('Oitiiian).  (7)  One  near  Brown's  A^alley,  Montgomery  County,  not 
large  (J.  S.  Wright).  (8)  One  about  three-quarters  of  a  mile  north  of 
Camargo,  111.  Tens  of  thousands  roost  in  a  scrub'  oak  grove.  It  is  said 
Crows  from  there  range  nearly  or  quite  across  the  first  two  tiers  of 
counties  of  Indiana  ea^t  of  that  point.  Twenty  or  thirty  years  ago, 
it  is  said,  they  flew  from  the  roost  to  Terre  Haute,  Vigo  County;  Ar- 
miesburg  and  Montezuma  (Parke  County),  and  Clinton,  Vermillion 
County,  for  their  morning  feed  upon  the  refuse  of  slaughter-houses, 
which  then  existed  at  each  place.  (9)  Probably  500  birds  roost  at  night 
in  the  two  cemeteries  at  Vincennes  through  the  winter  (J.  A.  Balmer, 
1889).  (10)  Mr.  R.  R.  Moffitt  reports  a  Crow  Roost  at  Slim  Timber, 
White  County,  about  12  miles  west  of  Brookston  and  21  northwest  of 
Lafayett-e.  He  estimates  100,000  Crows  winter  there.  In  the  southern 
part  of  Franklin  County  crows  are  noted  flying  in  a  southeastern  direc- 
tion, as  though  a  roost  existed  in  that  direction  in  Ohio  (II.  F.  Bain). 
The  following  account  of  the  roost  near  Trvington  was  written  by  Mr. 
W.  P.  Hay,  February  24,  1890,  and  is  published  in  Bulletin  No.  6, 
Div.  of  0.  and  M.,  V.  S.  Dept.  of  Agr.,  pp.  18,  19. 

'Tor  several  vears  the  Common  Crow  has  l)een  verv  abundant  about 
here,  esj)ecially  in  winter.  Kvi'ry  morning  at  about  half  past  5  a  great 
siring  of  Crows,  extending  as  far  as  tin*  cyt^  ran  n^ach.  can  be  seen 
flying  toward  tlie  south.  At  about  4  o'clock  in  the  evening  they  re- 
turn. On  the  ir)th  of  Februarv  T  visited  a  roost  which  is  situate<l 
about  2  miU^s  nort.h  of  here.  It  is  in  a  thick  becM-h  wood  of  perha])s 
tti)  acres.  I  reached  the  place  at  about  half-past  -I,  and  in  a  few  mo- 
ments the  Crows  began  to  arrive.  They  came  in  five  'streams' — from 
the  north,  northetust,  northwest,  soutli  and  southeast.  Soon  the  tnnjs 
were  black  with  them,  and  the  noise  they  made  was  almost  deafening. 
After  being  shot  at  several  times,  they  all  congregated  in  one  comer 
of  the  wood,  and  when  shot  at  again  left  the  trees  and  settled  on  th(» 
ground  in  the  neighboring  fields.  They  were  now  so  badly  scared 
that  it  was  impossible  to  get  within  gunshot;  so,  throwing  myself 
upon  the  ground,  to  be  as  near  as  possible  out  of  sight,  T  began  to  imi- 
tate, as  well  as  T  could,  the  cawing  of  the  Crow.  Almost  immediately 
they  answered,  and  every  crow  in  the  field  came  circling  over  me.  At 
first  they  were  perhaps  200  feet  in  the  air.  They  all  would  caw  as 
loudly  OR  possible  for  perhaps  a  half-minute,  then  they  would  be  still. 
If  answered,  they  would  come  lower  and  caw  again.  It  was  so  near 
dark  T  suppose  they  could  not  see  me,  and  at  last  they  were  within  20 
or  30  feet  of  the  ground.  T  shot  and  they  flew  away,  but  returned  as 
soon  as  I  began  t-o  imitate  them  again.  At  last  they  all  departed  for 
another  woods." 


.•-»-  •    — 
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11 10  following  additional  notes  on  the  same  roost  by  Mr.  Geo.  S. 
Cottman  appeared  in  the  Indianapolis  News  (date  not  known): 

CROW  ROOST. 

**About  four  and  a  half  miles  east  of  Indianapolis,  and  a  mile  and  a 
half  north  of  Irvington,  a  stretch  of  heavy  woods  was  used  by  the 
crows  for  two  winters  (about  '93  and  '94). 

**By  four  o'clock  in  the  afternoon  the  crows  begin  to  come  in  from 
every  point  of  the  compass;  straggling  at  first,  then  in  flocks  that  in- 
crease in  number  and  size  till  continuous  streams  seem  to  be  converg- 
ing at  this  point,  and  the  air  overhead  is  fairly  filled  with  a  chaos  of 
black  flakes  soaring  and  circling  about.  Evidently  they  come  together 
for  the  purpose  of  enjoying  a  grand  social  carnival.  They  congregate 
in  the  adjoining  meadows  in  vast  crowds,  where  they  walk  about,  inter- 
mingling and  hob-nobbing;  the  rail  fences  present  long,  unbroken 
lines  of  black,  and  the  isolated  trees  in  the  fields  seem  suddenly  to 
have  taken  on  some  strange,  large-leaved  foliage.  When  this  multi- 
tude take  alarm  and  all  rise  at  once,  they  are  like  the  famous  cloud 
of  locusts,  and  it  looks  as  if  a  rifle-ball  fired  at  random  would  bring 
do\\Ti  a  score.  As  one  stands  in  the  woods  the  spectacle  of  these  thou- 
sands of  birds  swirling  and  eddjring  among  the  tree-tops  has  a  be- 
wildering effect,  which  is  heightened  by  the  incessant  clamor.  Free 
speech  seems  to  be  the  order  of  the  occasion.  Every  crow  has  some- 
tliing  to  say,  and  he  says  it,  and  as  no  individual  can  be  heard  for  the 
others,  the  result  is  a  conglomeration  of  noises  that  can  be  heard  a 
mile,  and  which  sounds  precisely  like  a  tremendous  escape  of  steam. 
The  jollification  is  continued  till  long  after  dark,  and  all  through  the 
evening  they  keep  up  a  boisterous,  many-voiced  conversation.  These 
mii^'hty  gatherings  take  place  only  through  the  winter,  and  during  the 
summer  lodgings  in  that  locality  are  to  let." 

Mr.  W.  W.  Pfrimmer  informs  me  that  there  is  a  "rookerv"  near 
Newton  and  Demotte,  in  Porter  County,  where  he  thinks  as  many  as 
500  nosts  could  be  found  on  two  or  three  acres.  Mr.  Nehrlin^ 
describes  their  nesting  in  a  colony  in  Texas. 

In  spring  when  mating-time  comes  the  Crows  scatter.  They  begin 
pairing  in  March.  T  have  noted  them  most  commonly  betM^een  March 
2.S  (1896),  and  April  9  (1881).  Nests  with  full  sets  may  usually  be 
found  between  April  15  and  May  1.  In  Lake  County,  Mr.  L.  T.  Meyer 
lias  taken  fresh  eggs  from  April  8  to  15.  Prof.  Everraann  found  fresh 
egnrs  April  16  in  Carroll  County.  They  nest  in  all  kinds  of  woodland, 
dense  and  open,  river  valleys  and  hill-land.  Incubation  lasts  about 
eighteen  days,  and  both  parents  engage  in  it. 
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The  Crow  is  shy  and  cautious.  They  know  that  every  man's  hand 
is  against  them^  and  keep  well  out  of  reach  of  the  man  with  a  gun. 
A  friend  of  mine  says  a  Crow  can  count  two,  but  his  knowledge  of 
mathematics  ends  there.  Three  persons  may  hide  and  after  two  have 
left  the  crow  will  return,  but  never  till  two  have  left. 

The  crow  is  charged  with  many  crimes  and  is  not  given  credit  with 
many,  if  any,  virtues.  The  United  States  Department  of  Agriculture 
has  investigated  the  habits  and  foods  of  the  Crow  in  the  United  States^ 
and  has  issued-  a  very  valuable  report  thereon  (Bulletin  No.  6,  Div.  0. 
and  M.,  U.  S.  Dept.  Agr.,  by  Walter  B.  Barrows  and  E.  A.  Schwarz). 
The  Crow  is  found  guilty  of  pulling  up  sprouting  corn,  eating  com, 
destroying  chickens  and  their  eggs,  robbing  the  nests  of  small  birds, 
destroying  such  harmless  and  beneficial  animals  as  salamanders,  toads, 
frogs  and  snakes  and  spreading  the  seeds  of  noxious  plants.  But  it  is 
found  the  facts  are  somewhat  different  from  what  they  are  popularly 
supposed  to  be. 

The  Crow  only  eats  hard,  dry  corn  when  other  food  is  not  easily 
obtainable.  It  eats  it  readily  when  it  is  softened.  Therefore,  the 
softened,  sprouting  grains  are  desirable  food.  They  also  are  fond  of 
it  when  in  the  ^^roasting-ear,''  or  milk  stage.  Mr.  Lon  Innis  says  they 
are  very  destructive  to  com  in  this  condition  near  Milroy,  Bush 
County.  The  destruction  of  chickens  and  their  eggs  is  much  less  than 
is  commonly  supposed;  of  the  entire  number  of  stomachs  examined  in 
the  year  (909),  but  57  contained  evidence  of  such  food,  which  was  a 
little  over  one-half  of  one  per  cent,  of  their  total  food.  The  same  testi- 
mony is  given  as  to  the  destruction  of  wild  birds.  Less,  by  far,  are 
eaten  than  is  commonly  supposed.  Only  50  stomachs,  or  about  one 
per  cent,  of  the  whole  number  examined  for  the  year,  contained  such 
food.  Through  the  fall  and  winter  season,  especially,  the  seeds  of 
many  vines  and  trees  are  eaten.  They  are  especially  fond  of  poison 
ivy  {BhtLS  toxicodendron),  poison  sumach  (RhtLS  venenata),  other  su- 
mac (Ehus),  and  also  eat  those  of  juniper  or  red  cedar  (Juniperus  vir- 
giniantis),  flowering  dogwood  (Comus  florida),  and  sour  gum  {Nyssa 
aquatica).  The  seeds  of  such  plants,  together  with  sand,  gravel,  and 
other  material  eaten  to  assist  in  grinding  Ihe  food,  is  ejected  from  the 
mouth  usually  in  the  form  of  pellets.  They  are  thus  spread  over  the 
country  along  fence  rows,  under  shade  trees,  in  orchards  and  other 
places  to  propagate  undesirable  plants.  In  September  and  October  I 
have  found  the  Crows  feeding  upon  wild  cherries  {Prunits  serotina), 
and  beechnuts.  Seeds  of  the  former  are  doubtless  distributed  in  the 
way  just  noted..  Thus,  as  a  whole,  the  injuries  the  Crow  does  are 
shown  not  to  be  so  great  as  is  generally  supposed. 
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Most  persons  are  disposed  to  note  losses  ofteiier  and  remember  them 
longer  than  benefits.  It  is  found  to  eat  many  insects.  May  beetles, 
June-bugs  and  noxious  beetles,  and  quantities  of  them,  are  fed  to  their 
young.  Grasshoppers  are  eaten  all  summer,  but  form  the  bulk  of 
their  food  in  August. 

Besides  these,  many  bugs,  caterpillars,  cutworms,  and  spiders,  etc., 
are  eaten.  Of  the  insect  food,  Mr.  E.  A.  Schwarz  says:  "The  facts,  on 
the  whole,  speak  overwhelmingly  in  favor  of  the  Crow."  I  have  else- 
where (Bulletin  12,  Div.  of  Ent.,  U.  S.  Dept.  of  Agr.,  1886,  p.  30) 
noted  their  eating  17-year  cicadas  (Cicada  sepiendecim),  and  their 
eating  all  the  tomato  worms  in  a  badly-infested  tomato  field,  near 
Indianapolis  (Trans.  Ind.  Hort.  Soc,  1890,  appendix  c,  p.  65).  I  am 
also  informed  of  their  coming  in  numbers  into  a  timothy  meadow 
which  was  practically  destroyed-by  the  larvae  of  some  insects  and  going 
over  it  thoroughly,  tearing  up  the  grass,  roots  and  all,  and  destroying 
the  insects.  When  they  had  finished  the  field  was  described  as  look- 
ing like  a  great  flock  of  poultry  had  scratched  it  all  over,  but  no  insects 
could  be  found.  In  addition  to  the  insects  eaten,  it  was  found  that 
mice  rank  fourth  in  quantity  in  the  items  of  animal  food.  For  this, 
they  must  be  given  credit.  It  is  thought  in  the  more  thickly-settled 
portions  of  the  country  that  the  crow  does  more  good  than  harm,  and 
if  precautions  are  taken  to  protect  the  nests  and  young  poultry  and 
com,  its  damage  would  not  be  of  any  considerable  consequence. 


XXXIX.    Family  ICTERID^.    Blackbirds,  Orioles,  Etc. 

a*.  Outlines  of  bill  nearly  or  ((uite  straight;   the  tip  not  evidently  curved  down- 
ward ;  the  cutting  edges  not  turned  inward.     Subfamily  IcTERiNii-:. 
6'.  Bill  stout,  conical,  its  depth  at  base  e<|ual  to  at  least  one-third  its  length  ; 
sexes  unlike;  female  smaller, 
r^.  Tail  feathers  sharp  pointed ;  middle  toe  with  claw  longer  than  tarsus;  bill 
shorter  than  head;  finch  like.  Dolichonyx.     110 

c^.  Tail  feathers  not  pointed  at  tips;  middle  toe  with  claw  not  longer  than 
tarsus. 
d^.  Bill  much  shorter  than  head;  finch  like.  Molothrus.     Ill 

d^.  Bill  about  as  long  as  head. 
e^.  Claws  of  side  toes  about  half  as  long  as  middle  claw,  reaching  little  if 
any  beyond  base  of  middle  claw.  Aoelaius.     113 

e^.  Claws  of  side  toes  much  more  than  half  as  long  as  middle  claw,  reach- 
ing much  beyond  base  of  middle  claw.  Xanthocephalus.     112 
6^.  Bill  slender,  its  depth  at  base  scarcely  one-third  its  length. 

/  ^ .  Tail  less  than  two-thirds  length  of  wing,  its  feathers  pointed ;  bill 

longer  than  head ;  sexes  similar.  Sturnella.     114 

/^.  Tail  nearly  as  long  as  wing,  its  feathers  not  pointed;  bill  shorter 

than  head ;  sexes  not  similar.  Icterus.     115 
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(4*.  Outlines  of  bill  distinctly  curved,  the  tip  distinctly  curved  downwani;  cutting 
edges  turned  inward.     Subfamily  QuiscALiN.t:. 

t/K  Tail  much  shorter  than  wing,  nearly  even;  bill  slender,  shorter 

than  head.  Scx)LECophaou8.     116 

(j'^.  Tail  longer  than  wing,  middle  feathers  much  the  longer;  bill  as 

long  as  or  longer  than  head.  <  JUISCALUS.     117 

110.   Genus  DOLICHONYX  Swainson. 

*187.    (494).    Dolichonyx  oryzivorus  (Liun.). 

Bobolink. 
Synonyms,  White-winqed  Blackbird,  Keedbird,  Ricebird. 

Adult  Male  in  Spring, — Mostly  black;  nape,  deep  buff;  back, 
streaked  with  buff;  patch  on  side  of  breast,  rump  and  scapulars,  whit- 
ish; upper  tail-coverts,  light  ash;  outer  primaries  and  tertials>  mar- 
gined with  yellowish-white;  bill,  blackish  horn;  feet,  brown;  tail  feath- 
ers pointed.  Female  and  Male  in  Fall  and  Winter. — Above,  yellowish, 
or  yellowish-olive;  crown  and  back,  conspicuously  streaked  with 
black,  nape  and  rump  with  smaller  markings;  crown,  with  a  central 
stripe,  and  stripe  over  eacli  eye  olive-buff,  or  olive-gray;  wings  and 
tail,  brownish,  edged  with  lighter;  tail  feathers,  sharp-pointed.  Be- 
low, yellowish  or  whitish,  shaded  with  huffy  or  olive;  sides  and  lower 
tail-coverts,  more  or  less  distinctly  streaked  with  black;  bill,  brown. 

Length,  6.30-7.60;  wing,  3.70-4.00;  tail,  2.60-2.90. 

Eange. — America,  from  Paraguay  north  to  Nova  Scotia  and  Mani- 
toba, west  to  Nevada,  Utah  and  British  Columbia.  Bn»ods  on  coast 
of  Louisiana  and  from  southern  New  Jersey,  southern  Indiana  and 
Kansas  northward.     Winters  from  West  Indies  southward. 

Nest,  on  ground,  frequently  in  natural  depression,  in  bunch  of  gra8.s 
in  meiidow,  prairie,  or  dry  marsh;  of  fine,  dry  grass,  straw  or  weeds. 
Eggs,  4-5,  and  occasionally  6-7;  gray,  bluish-gray,  bluish-whii^, 
spotted  and  veined  with  various  shades  of  brown  and  gray,  heaviest  at 
large  end;  .81  by  .61. 

The  Bobolink  is  a  regular  migrant  in  southern  Indiana,  but  is  rare. 
It  is  a  common  summer  resident  in  the  northern  part  of  the  State, 
and  in  some  localities  breeds  abundantlv.  At  the  time  of  the  settle- 
ment  of  the  country  by  white  men  it  was  probably  found  in  summer 
abont  the  lower  end  of  Lake  Michigan,  extending  westward  some  dis- 
tance into  Illinois  and  south  into  the  prairies  of  the  Kankakee  basin 
and  as  far  cast  as  Rochester  in  Indiana,  thence  northward  to,  and, 
possibly,  into  southwestern  Michigan.    It  is  probable  some  were  to  ])e 
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iiiel  witli  about  llie  western  end  of  Lake  Krie,  extending  a  sliori  dis- 
tance into  that  State.  From  the  first,  or  both  of  these  centers,  they 
have  extended  their  aummer  range  until  it  has  spread  over  the  State 
from  east  to  west  in  its  northern  part,  and  reached  point*  as  far  south 
as  northern  Union  County  and  the  counties  of  Wayne,  Delaware, 


Aladison,  Marion,  (!linton,  Tippecanoe  and  Vigo,  in  all  of  which  it 
breeds.  Jlowever,  it  is  not  generally  distributed  and  usually  occurs 
lorally.  It  is  a  rare  summer  resident  and  probably  breeds  in  Decatur 
(■^.mnty.  where  Prof.  W.  P.  Shannon  found  a  pair  July  2,  189G.  In 
f'iirroU  County,  Klkhart  County,  and  perhaps  other  counties,  it  is 
found  rarely,  if  at  all,  and  in  others  in  but  few  localities.  However, 
there  are  places  where  it  is  found  abundantly.  It  has  been  observed 
in  a  number  of  these  counties,  as  well  as  several  others  for  the  first 
time  within  the  last  few  years.  Doubtless  it  will  continue  to  extend 
ils  range,  and  we  watch  its  movements  with  much  interest.  They 
I'vidently  reach  their  breeding  grounds  by  migrating,  farther  eastward, 
doubtless  along  the  Atlantic  coast,  and  then  turning  west  towards  the 
lower  end  of  T*ake  Michigan.     They  often  are  found  in  the  area  they 
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originally  occupied  as  early  or  earlier  than  they  are  further  southward, 
where  they  are  only  rare  migrants.  And  the  small  numbers  that  pass 
in  the  spring  cannot  be  compared  to  the  multitudes  found  breeding 
northward.  In  the  southern  portion  of  the  State,  the  following  will 
give  the  earliest  and  latest  dates  in  a  series  of  years  when  the  first 
Bobolink  was  seen  in  spring:  Bicknell,  April  28,  1896;  May  3,  1894 
and  1897;  Bloomington,  April  17, 1885,  May  6, 1882  and  1888;  Brook- 
ville,  April  6,  1890  (the  earliest  record  for  the  State),  and  May  6, 
1881;  Moore's  Hill,  April  23,  1893,  April  27,  1888;  Greensburg,  April 
26,  1896,  May  8,  1895;  Terre  Haute,  May  3,  1890,  May  13,  1889.  In 
the  southern  part  of  northern  Indiana  they  appear  a  little  later,  from 
May  2  to  11. 

At  Muncie  they  were  first  seen  May  6,  1893,  and  May  11,  1890; 
Lafayette,  May  5,  1890;  May  7,  1892;  Red  Key,  May  2,  1895;  North 
Manchester,  May  3,  1896.  Farther  north,  where  they  breed  com- 
monly, they  are  usually  first  seen  between  April  26  and  May  5,  most 
always  by  May  9;  Lake  County,  April  27,  1887;  May  8,  1889;  Dekalb 
County,  April  27,  1896;  May  9,  1889;  Laporte,  April  27,  1894;  Wayne 
County,  Mich.,  April  26,  1896;  April  27,  1892,  and  1893;  Petersburg, 
Mich.,  April  28,  1891,  May  2,  1886,  1889,  1892  and  1893. 

The?  males  usually  precede  tho  females  by  from  two  days  to  two 
weeks.  The  crowning  glory  of  prairie  life  in  the  spring  is  the  lively 
antics,  the  ardent  courtships  and,  above  all,  the  beautiful  music  of  the 
Bobolink,  whether  on  the  ground,  in  a  treetop  or  in  midair,  his  sweet 
song  comes  to  us  with  the  perfume  of  early  clover  blossoms. 
These  remain  twin  impressions,  indelibly  impressed  upon  one's  mind. 
The  wife  builds  her  nest  of  straws,  grasses  and  weeds,  on  the  ground, 
usually  in  a  depression,  but  sometimes  in  a  tuft  of  grass,  and  there 
assumes  the  duties  of  incubation  jind  the  care  of  a  family.  The  hus- 
])and  is  the  stylish  and  attractive  member  of  the  family.  "She  broods 
in  the  grass  while  her  husband  sings.''  The  female  Bobolink  in  spring, 
and  both  sexes  and  young  in  fall,  are  a  puzzle  to  young  students  of 
birds.  The  male  he  can  readily  determine,  but  the  sparrow-like  dress 
of  the  female  in  the  spring,  and  of  both  adults  and  young  in  the  fall, 
(•ause  him  much  perplexity.  Fresh  eggs  are  usually  to  be  found  from 
May  20  to  June  5.  Between  June  15  and  July  5,  the  nests  usually 
contain  young.  The  males  keep  up  their  singing  until  the  beginning 
of  July,  and  then  suddenly  stop,  change  their  dress  to  that  of  the  fe- 
male and  become  songless.  Only  a  metallic  click  is  then  uttered.  I 
have  found  them  in  full  song  at  Eagle  Lake  as  late  as  July  4.  It  is 
generally  thought  they  leave  about  July  20.  While  a  few  may  start 
upon  their  return  journey  then,  the  greater  number  seek  good  feed- 
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ing  grounds  and  remain  until  the  middle  of  August.  Some,  com- 
paratively few,  remain  later  than  this.  In  1894  the  last  was  reported 
from  Plymouth,  Mich.,  September  12;  Cook  County,  111.,  September 
21.  In  1890  I  received  one  from  Mr.  H.  N.  McCoy,  which  he  killed 
at  Marion,  Ind.,  September  29.  Prof.  E.  L.  Moseley  reports  about 
150  at  Sandusky,  0.,  September  4,  1897.  However,  they  flock  to 
the  Atlantic  Coast  in  great  numbers  towards  the  middle  of  August 
and  descend  in  immense  swarms  upon  the  rice  fields  of  the  South 
Atlantic  and  Gulf  States.  Apparently  they  journey  southward,  follow- 
ing the  coast  line,  and  some  distance  out.  There  they  appear  to  arrive 
from  seaward,  "pimctually  on  the  night  of  the  21st  of  August"  (U.  S. 
Agr.  Rept.,  1886,  p.  249).  They  at  once  proceed  to  destroy  all  the 
rice  on  which  the  grain  is  in  the  milk,  as  well  as  untold  quantities  of 
ripening  grain.  The  annual  loss  to  rice  growers  in  this  country  on  ac- 
coimt  of  Bobolinks  is  estimated  at  $2,000,000.  *  For,  not  only  do  they 
consume  so  much  in  the  fall,  but  in  April  and  May,  as  they  come 
nori;h,  they  stop  to  lay  in  waste  the  fields  of  young  grain.  The  Bobo- 
link, with  us,  is  an  entirely  different  bird,  given  to  sweet  songs,  odd 
actions  and  good  deeds.  With  us,  it  lives  upon  insects  and  seeds  that 
are  of  no  especial  value.  During  the  time  the  young  have  to  be  pro- 
vided for  they  are  fed  mostly  insects.  The  meadows,  marshes,  pastures 
and  prairies  are  its  home,  and  multitudes  of  insects  which  infest  such 
places  are  eaten  each  year.  (See  The  Bobolink  in  Indiana  Proc,  I. 
A.  S.,  1896.) 

HI.    Gknus  MOLOTHRUS  Swainson. 

*188.    (495).    Molothrus  ater  (Bodd).     • 

Cowbird. 
Synonyms,  CJow  Bunting,  Blackbibd. 

Adult  Male. — Plumage,  mostly  lustrous  black,  with  purple  and 
green  reflections;  head  and  neck,  brown.  Female, — Smaller;  brown- 
ish-gray, darker  above;  chin  and  throat  paler,  apparently  streaked, 
owing  to  the  darker  lines  along  the  shafts  of  most  of  the  feathers. 
Immature. — Similar  to  female,  but  more  buffy;  bill  and  feet,  black. 

Male,  length,  7.75-8.25;  wing,  4.00-4.60;  tail,  2.90-3.35.  Female, 
length,  7.00-7.50;  wing,  about  3.75;  tail,  2.75. 

Range. — Nori;h  America,  from  southern  Mexico  north  to  New 
Brunswick  and  Athabasca  (Little  Slave  Lake).  Breeds  from  Georgia, 
Jjouisiana  and  Texas,  northward.  Winters  from  southern  Illinois  and 
southern  Indiana,  southward. 
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No  tifff.  TiiiyK  in  thf  iiPHts  of  oilier  liirda;  uiimber  ot  ogj^  iiiikiniwn. 
hJgys,  white,  Hpeekkd  and  lilotchod  witli  iliirk  iiiu!  light  In-own;  ,8-1 
by  .65. 

Abundant  Buniuier  rosident.  Favorable  winter?,  some  reumin  in  the 
southern  part  of  the  Stjite.  Mr.  E.  .).  Chansler  found  it  remained  in 
some  numbers  at  Bicknell,  (he  winter  of  lKOG-7.  I  found  it  as  far 
north  as  Brookville,  Kovembor  34,  1887.  They  begin  to  return  some 
years  very  early,    h)  ]8f*a  I  noted  it  at  IiriH>kvill»',  February  38,  while 


in  1883  J  did  not  -see  one  until  April  4.  Mv.  V.  II.  Burnett  noted  it 
at  Sp(«r8ville,  February  28,  1895,  and  March  «,  18!K.  The  following 
are  eiirliest  and  latest  dates  of  first  arrival  for  plaees  named:  (ii-eens- 
burg,  March  23,  1895,  March  28,  1896;  Sedan,  March  6,  18«!!,  April 
IT,  1894;  liaporte,  March  30,  188C,  April  11),  1891;  l^ake  County. 
March  13,  1886;  Petersburg.  Mich.,  March  17,  1889,  March  18,  1897. 
The  females  arrive  later  in  the  spring  than  the  mates.  They  begin 
mating  some  years  late  in  March,  and  continue  well  through  April. 
At  Brookville,  1  have  seen  this  beginning  March  85,  1884.  When 
they  arrive  late  in  March,  or  after,  they  are  mated. 

The  Cowbird  is  polygamous.  The  dark  male  may  be  seen  with  sev- 
eral lighter  females.  'J"he  attentions  to  them  are  very  persistent.  With 
many  motions,  be  puffs  himself  up,  creels  his  feathers,  droops  his 
wings  and  spreads  his  tail,  conscious  of  his  own  importjincc.  All  Ibis 
ends  in  a  farcical  attempt  to  sing.  Ite  ordinary  call,  Mr.  Nehrling  well 
says,  is  a  shrill  "cluck-aee";  while  it  has,  also,  a  shrill  one-syllable 
screech. 

The  Cowbird  builds  no  nest.  It  is  a  parasite.  As  the  European 
Cuckoo,  and  to  a  limited  extent  our  American  species,  lays  eggs  in  the 
nesls  of  other  birds  for  them  to  hatch  and  renr,  so  <lwes  this  bird. 
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Most  persons  have  seen  it  accompanying  the  cattle  in  pasture.  Mr. 
Widmann  thinks,  thus,  it  used  to  accompany  the  American  Bison.  In 
its  migrations,  and  because  of  its  wanderings,  it  could  neither  build 
a  nest  or  take  time  to  rear  a  family.  Thus,  to  his  mind,  was  the  habit 
formed.  No  one  kind  of  bird  is  selected  to  be  the  foster  parent.  Major 
Bendire  mentions  ninety  species  of  birds  in  whose  nests  Cowbirds'  eggs 
liave  been  found.  These  range  from  the  size  of  the  Mourning  Dove, 
and  Meadow  Lark,  to  the  little  Blue-gray  Qnatcatcher  and  House 
Wren.  Such  well  known  birds  as  the  Phoebe,  Song  Sparrow,  Tewhee, 
Indigo  Bunting,  Oven-birds,  and  Yellow-breasted  Chat,  are  most  often 
imposed  upon.  The  Yellow  Warbler,  however,  is  often  a  match  for  the 
Cowbird;  frequently  she  buries  the  latter's  egg  or  eggs  and  her  own 
beneath  a  second  story  built  on  top  of  her  nest,  and  deposits  another 
set  of  eggs.  Mr.  E.  R.  Quick,  of  Brookville,  has  a  nest  of  this  Warbler 
to  which  a  third  story  has  been  added,  burying  two  efforts  of  the  Cow- 
bird  to  perpetuate  its  kind.  There  have  been  other  such  nests  found. 
The  Acadian  Flycatcher  and,  perhaps,  Traill's  Flycatcher,  disposes 
of  the  Cowbird^s  eggs  in  the  same  way,  sometimes. 

"It  is  very  interesting  to  observe  the  female  Cowbird  ready  to  lay. 
She  becomes  disquieted.  At  length  she  separates  from  the  flock  and 
sallies  forth  to  reconnoitre,  anxiously,  indeed,  for  her  case  is  urgent 
and  she  has  no  home.  How  obtrusive  is  the  sad  analogy!  She  flies  to 
some  thicket,  or  hedgerow,  or  other  common  resort  of  birds,  where, 
something  teaches  her,  perhaps  experience,  nests  will  be  found. 
Stealthily  and  in  perfect  silence  she  flits  along,  peering  into  the  depths 
of  the  foliage.  She  espies  a  nest,  but  the  owner's  head  peeps  over  the 
brim,  and  she  must  pass  on.  Now,  however,  comes  her  chance;  there 
is  the  very  nest  she  wishes,  and  no  one  at  home.  She  disappears  for 
a  few  minutes,  and  it  is  almost  another  bird  that  comes  out  of  the 
bush.  Her  business  done,  and  troubles  over,  she  chuckles  her  self- 
gratulation,  rustles  her  plumage  to  adjust  it  trimly  and  fly  back  to  her 
associates.  They  know  what  has  happened,  but  are  discreet  enough  to 
say  nothing;  charity  is  often  no  less  wise  than  kind"  (Dr.  Cones,  Birds 
of  the  N.  W.,  p.  185).  The  Cowbird's  egg  is  said  to  hatch  in  about  ten 
or  eleven  days.  It  hatches  earlier,  the  young  is  larger,  more  persistent, 
or  has  some  quality  that  is  usually  not  found  in  the  nest-mates.  So  it 
thrives  and  the  others  perish.  Every  Cowbird^s  egg  is  usually  the 
cause  of  the  destruction  of  a  whole  brood  of  more  useful  birds.  They 
disappear  as  the  dryer  summer  months  come  on,  seeking  the  swamps 
and  marshy  pastures.  In  September  they  migrate,  a  few,  however, 
remaining:  through  the  succeeding  months  and  well  into  November. 
Most  years  they  are  crone  before  October  1.     In  liake  County  they 
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sometimes  remain  until  October.  The  following  are  some  other  rec- 
ords: Sedan,  October  29,  1889;  Sandusky,  0.,  October  17,  1896;  Cook 
County,  111.,  October  5,  1895;  Greensburg,  October  31,  1896,  Novem- 
ber 16,  1894;  Plymouth,  Mirh.,  October  24,  1894;  Hillsdale,  Mich., 
November  1,  1894. 


112.    Genus  XANTHOCJEPHALUS  Swainso.n. 

*189.    (41>7).    Xanthocephalus  xanthocephalus  (Bonap.). 

Tellow-headed  Blackbird. 

Adult  Male. — Head  (except  lores),  neck  and  chest,  yellow;  primary 
coverts  and  some  of  greater  coverts,  white;  rest  of  plumage,  black. 
Female  and  Immature, — Brownish-black;  little  or  no  white  on  wing; 
vellow,  restricted  or  obscured.    Female  smaller  than  the  male. 

Male,  length,  10.60-11.10;  wing,  5.65-5.80;  tail,  4.50-4.85.  Female, 
length,  9.00-10.00;  wing,  4.40-4.65;  tail,  3.50-3.70. 

Range. — Western  North  America,  from  Mexico  (Valley  of  Mexico), 
north  to  British  Columbia,  and  Keewatin;  east  to  Manitoba,  Wiscon- 
sin, Indiana,  Missouri  and  Texas.  Breeds  throughout  its  range.  Win- 
ters from  Louisiana  and  Texas,  southward. 

'Sesi^y  in  colonies;  nests  fastened  in  rushes  or  other  aquatic  plants, 
of  grass,  reeds  and  rushes,  lined  with  finer  grass.  Eggs,  2-5;  grayish 
or  greenish-white,  rather  evenly  blotched  or  spotted  with  -different 
shades  of  brown,  drab  and  pearl-gray;  1.02  by  .71. 

This  Western  species  is  a  summer  resident  in  some  localities,  in 
northwestern  Indiana.  It  frequents  swamps  and  has  a  preference  for 
certain  localities,  where  it  breeds  in  colonies.  Mr.  C.  E.  Aiken  informs 
me  that  he  found  it  breeding  abundantly  along  the  Calumet  River,  in 
Lake  County,  in  1871.  He  took  over  a  hundred  eggs.  Mr.  Geo.  L. 
Toppan  has  also  found  it  breeding  in  Ijake  County,  and  also  abun- 
dantly about  Mud  Lake,  over  the  line,  in  Illinois.  There  is  a  pair  in 
the  State  Museum  that  are  marked  from  Porter  County.  Mr.  Ruth- 
ven  Deane  informs  me  one  was  taken  from  a  flock  of  Red- winged 
Blackbirds  at  English  Lake,  August  7,  1897,  and  Mr.  Chas.  Dury 
says  he  obtained  specimens  from  there  years  ago.  None,  however, 
have  been  reported  from  there  for  fifteen  years  or  more.  The  hab- 
its of  the  Yellow-headed  Blackbird  are,  in  many  respects,  similar 
to  those  of  the  Red-winged  Blackbird.  They  are  swamp  birds.  The 
nest  is  built  in  reeds  or  tufts  of  grass;  they  have  the  somewhat  similar 
harsh  clacking  notes. 
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They  feed  upon  seeds  of  swamp  plants;  sometimes  do  damage  to 
green  com  before  the  ears  glaze,  but  eat  large  numbers  of  insects. 
An  egg  is  laid  daily,  and  but  one  brood  reared  a  year.  Incubation 
lasts  about  14  days.  They  arrive  in  May  and  depart  in  August  or 
September. 

113.    UiKus  AQBLAIUS  Vibillot. 

"^190.    (498).    AgelaiuB  phceniceuB  (Linn.). 

Bed-wing^  Blacklnrd. 
Synonym,  Swamp  Blackbird. 

Adult  Male. — Plumage,  deep  black;  lesser  wing  coverts,  bright  red, 
bordered  behind  with  broad  band  of  brownish-yellow,  buflfy  or  white. 
In  fall  or  winter,  black,  more  or  less  edged  with' brown.  Adult  Fe- 
male.— Smaller;  above,  blackish,  with  brown  and  white  streaks;  light 
stripe  over  eye,  and  inconspicuous  light  stripe  along  center  of  head; 
lesser  wing  coverts,  with  more  or  less  red;  wings,  barred  and  edged 
with  white  or  brownish;  below,  streaked  with  black  and  white;  throat, 
tinged  with  pink  or  yellow.  Immature. — Like  female,  but  browner 
above  and  more  buffy  below. 

3fa/e.— Length,  9.00-10.00;  wing,  4.60-5.05;  tail,  3.55-3.95.  Fe- 
male—Length, 7.50-8.50;  wing,  3.80-4.26;  tail,  3.10-3.40. 

Kange. — North  America,  from  Costa  Eica  north  to  New  Brunswick 
and  Mackenzie  River  Valley  (Ft.  Simpson).  Breeds  from  coast  of 
Gulf  States,  north.  Winters  from  Virginia  and  southern  Indiana, 
southward. 

Nest,  and  site,  similar  to  that  of  last  mentioned  species.  Fggs,  2-6; 
pale  bluish-green,  spotted  and  irregularly  streaked  with  black  and 
various  shades  of  brown,  drab  and  purple;  .98  by  .69. 

An  abundant  summer  resident  about  swamps  and  the  reedy  borders 
of  lakes,  and  streams;  elsewhere,  rare,  or  only  seen  during  the  migra- 
tions. Some  winters,  remain  in  the  southern  part  of  the  State.  The 
winter  of  1884-5  one  was  taken  in  January  at  Paris,  HI.,  and  a  few 
were  seen,  at  odd  times  during  February,  at  Odin,  HI.  (Cooke,  Rept. 
H.  Mig.  in  Miss.  Valley,  p.  164).  January  14,  1895,  Mr.  V.  H.  Bar- 
nett  found  four  at  Spearsville,  and  the  following  winter  it  remained  at 
Bicknell  as  late  as  December  1.  The  winter  of  1896-7  they  also  re- 
mained there  in  some  numbers  (Chansler). 

To  note  the  movements  of  the  Bed-winged  Blackbird  one  should  be 
near  its  summer  home.  They  proceed  directly  to  such  places,  and, 
though  a  few  often  precede  the  main  body,  they  are  often  found  there 
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in  furcu  before  any  of  the  cliaiice  migrantB  are  Ecen  lartlier  south.    At 

Jlrookville  it  ia  only  seen  oceasiimally,  as  it  passes  over  or  stops  beside 
the  river,  perhaps,  some  days,  niter  it  has  appeared  about  the  northern 
swanipd.  Tn  the  Whitewater  Valley  and,  in  fact,  throughout  southern 
Indiana,  generally,  there  are  few  localities  favorable  to  it;  so  that  a 


lisli  pond  containing  a  few  cat-tails,  u  sedgy  shallow  in  the  old  canal 
bed,  or  a  bit  of  wet  land,  the  remnants  of  an  old  marsh  or  beaver  pond, 
fifford  about  the  only  nesting  sites.  In  the  northern  part  of  the  Stat*^ 
where  the  marshes  and  marshy  lakes  are  found,  they  are  found  in 
flocks  numbering  thousands. 

They  may  be  observed,  on  first  arrival,  in  the  southern  part  of  the 
State,  some  time  from  January  to  March;  and  among  the  northern 
mnrshes,  from  February  17  to  Sfarch  28.  The  following  dates  im' 
the  earliest  and  latest  it  was  first  seen  at  the  points  named:  Brook- 
ville,  February  21,  1888  and  1832.  March  25,  1897;  Frankfort,  Feb- 
ruary 28,  1896,  April  6,  1893;  Dekalb  County,  February  17,  1897. 
February  22.  1886  and  1888;  Lake  County,  March  11,  1893;  Cook 
County,  111.,  March  20,  188G,  March  28,  1885;  Carmll  County.  Feb- 
ruary 12  {Everraann).  Its  call  is  one  of  the  characteristic  sounds 
of  the  marshes.     Emerson  wiys  it  calls  "o-Jea-lee."    Nehrling  gives 
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this  (tall:  "'con-cur-ee/^  and  says  its  whistling  noise  is  iii-lii.  Gen- 
erally they  nest  in  colonies.  The  males  are  polygamous.  Each  one 
has  usually  two  females.  But  this  is  not  always  so.  For,  often 
in  these  latter  days,  when  draining  and  ditching  are  driving  many 
birds  to  other  haunts,  and  habits,  solitary  pairs  are  found  about 
many  little  cattle  ponds,  fish  ponds,  or  springy  drains.  They  are 
even  becoming  noticeable  in  the  more  level  country.  In  many  mead- 
ows, where  is  a  wet  place,  no  water,  a  nest  or  two  will  be  found. 
Prof.  W.  P.  Shannon  calls  my  attention  to  the  fact  that  they  are 
frequenting  such  places  in  Decatur  County,  and  thus  becoming 
more  ;i:enerally  distributed  and  better  known  than  they  formerly  were. 
The  spring  of  1897  he  found  two  nests  about  such  a  place,  one  in  a 
hunch  of  sour-dock,  the  other  in  a  tuft  of  white  top.  Nests  are  found 
the  middle  of  April,  and  full  sets  of  fresh  eggs  are  found  until,  at 
least,  near  the  middle  of  May — Waterloo,  May  12,  1885  (Snyder). 
Their  nests  and  those  of  the  last  mentioned  species  are  similar  in  con- 
^Iriietion  and  location,  as  a  rule.  The  Red- winged  Blackbird  some- 
times builds  in  bushes  or  trees,  as  much  as  fifteen  feet  from  the 
ground.  Mr.  J.  0.  Snyder  told  me  of  one  nest  he  found  that  was  18 
inches  in  diameter.  They  usually  rear  but  one  brood  in  a  season. 
On(»  egg  is  laid  daily,  and  it  requires  about  two  weeks  for  them  to 
hatch.  In  August  and  September  they  collect  in  flocks  in  the  upper 
Mississippi  Valley,  where  they  breed  much  more  abundantly  than  they 
do  with  us.  At  this  sejuson  they  do  much  damage  to  the  maturing 
corn.  In  the  South,  among  the  rice  fields  of  the  Gulf  coast,  they  do 
\ivv\\\  damage.  Prof.  BeaPs  investigations  show  that,  of  725  birds  ex- 
amined, 74  per  cent,  of  their  food  was  vegetable  matter  and  26  per 
c(»nt.  animal.  Insects  were  the  greater  part  of  the  latter,  and  consisted 
chiefiy  of  beetles,  weevils  and  grasshoppers.  The  quantity  of  grain 
eaten  was  less  than  we  would  have  supposed.  It  constituted  but  a 
little  over  13  per  cent,  of  the  total  food,  and  consisted  of  corn,  wheat 
and  oats;  oats  forni  nearlv  half  of  that  amount. 

The  principal  food,  in  fact,  almost  the  entire  food,  in  winter,  was 
weed  seed.  That  formed  54  per  cent,  of  the  year's  food.  Thus  nox- 
ious and  injurious  insects  form  its  principal  food,  and,  save  in  cer- 
tain localities,  it  is  decidedly  a  beneficial  bird. 

Tlicy  wander  about  through  the  fall,  sometimes  starting  southward 
in  September.  Other  years  they  are  passing  through  October  and  even 
i-cmain  northward  some  winters  until  early  November  (J.  G.  Parker, 
.1  r.).  'i'he  Following  are  a  few  dates  showing  range  at  which  last  speci- 
mens were  seen:  Lafayette,  Ind.,  October  5,  1895;  Bicknell,  Septem- 
ber v^S,  1894,  December  1,  1896;  Brookvillc,  November  11,  1880. 
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114.    GiMUH  8TURNELLA  Vibillot. 
r 

*191.    (501).    Stumella  magna  (Linn.). 

Keadow  Lark. 

Adult. — ^Above,  prevailing  color  black,  crown  with  buff  middle 
stripe;  yellow  and  buff  stripe  over  eye,  black  stripe  from  eye  back; 
cheeks,  ashy;  back,  streaked  with  brown,  and  buffy;  outer  tail  feathers, 
white,  middle  ones  pointed;  they  with  the  inner  quills  and  wing  cov- 
erts, barred  or  scalloped  with  black  and  brown,  or  gray;  edge  of  wing 
and  spot  in  front  of  eye,  bright  yellow;  below,  yellow,  a  black  crescent 
on  breast;  sides  and  crissum,  whitish,  with  black  spots. 

Male, — Length,  9.60-11.00;  wing,  4.40-6.00.  Female. — Length, 
8.00-10.00;  wing,  3.95-4.30. 

Range. — Eastern  North  America,  from  Gulf  of  Mexico  north  to 
Nova  Scotia  and  Manitoba;  west  to  Great  Plains.  Winters  from  Kan- 
sas, Indiana  and  Massachusetts,  southward.  Breeds  throughout  its 
range. 

Neaty  in  meadow,  in  depression  in  ground,  of  graat  and  weeds, 
arched  over  and  protected  by  growing  grass.  EggSy  3-7;  white,  spotted 
and  blotched  with  brown  or  purple;  1.09  by  .89. 

Abundant  summer  resident.  Sesident  in  the  southern  portion  of 
the  State.  Some  severe  winters  it  mostly  or  entirely  leaves.  Other 
winters  it  is  found  throughout  the  State.  It  has  been  reported  in 
winter  from  Brookville,  where  it  remains  during  mild  winters;  Wa- 
bash County,  often  (Ulrey  and  Wallace);  Carroll  County,  occasionally 
a  few  (Evermann);  Brown,  often  (Bamett);  Zanesville,  Wells  County, 
remained,  1896-7  (Hamilton);  Petersburg,  Mich.,  a  few  remained, 
1896-7  (Trombley).  In  the  northern  part  of  the  State  the  migration 
begins:  In  Dekalb  County,  as  early  as  February  12,  1891,  and  as  late 
as  March  17,  1886;  in  Cook  County,  111.,  March  20,  1888,  March  28, 
1886.  In  the  southern  part  of  the  State,  most  years,  the  migrations 
begin  in  February,  and  frequently  they  are  common  by  February  20. 
I  have  known  them  in  full  song  March  8  (1893). 

But  mating  does  not  usually  begin  until  early  April;  sometimes, 
however,  it  is  observed  in  March.  Sometimes  the  bird  scoops  out  a 
hole  in  the  side  of  a  tussock  of  grass  and  builds  its  nest,  arching  it 
over  with  the  grass  above.  Usually  it  is  placed  in  a  little  depression 
in  the  ground.  It  is  made  of  such  materials  as  are  at  hand — ^grasses  of 
varying  coarseness — and  a  lining  of  finer  growth.  The  male  sings 
while  the  female  works.  Prof.  W.  P.  Shannon  found  a  nest,  with 
three  eggs,  near  Greensburg,  April  26,  1896,  while  I  have  taken  the 
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first  laying,  at  Brookville,  May  38,  1898.  Mr.  E.  R.  Qnick  took  a  set 
of  fresh  eggs  near  the  same  place,  July  15,  1879.  This  was  a  second 
laying  in  a  nest  in  which  young  hgd  been  hatched  a  few  weeks  before. 
The  nest  was  relincd  before  the  second  laying.  Mr.  J.  0.  Snyder  took 
a  set  of  eggs,  possihly  also  a  second  set,  at  Waterloo,  July  17,  1885. 
An  egg  is  deposited  daily,  and  incubation  takes  about  fifteen  days. 
Both  sexes  assist  in  the  latter. 


The  Bong  is  variously  interpreted.  Mr.  Ridgway  says  country  people 
eometimes  interpret  it  as  "Laziness  will  kill  yon,"  or  "Peek-you-can't- 
see'-me;"  the  accent  on  the  next  to  the  last  syllable.  Mr.  Nehrling 
says  it  sounds  like  "He-ah-he-here,"  or  "et-see-dee-ah."  After  the 
harvest  is  over  and  the  young  are  able  to  care  for  themselves,  most 
of  the  Meadow  Larks  seek  choice  spots,  and  but  seldom  are  their  songs 
heard.  However,  when  the  fall  rains  come,  and  start  the  grass,  they 
regain  their  voices.  I  found  them  in  restless  flocks  during  the  dry 
weather,  September  30,  1897,  and  in  full  song.  At  times  they 
sing  quite  late.  November  11,  1886,  a  sunny,  pleasant  day,  I  found 
them  abundant  and  in  full  song  at  Lawrenceburg  Junction. 

The  Meadow  Lark  is  one  of  our  most  beneficial  birds;  and,  as  it 
should  be,  has  a  good  reputation.  Every  one  speaks  veil  of  it.  In 
238  stomachs  examined  by  the  Department  of  Agriculture,  animal 
food,  practically  all  insects,  constituted  73  per  cent,  of  the  contente; 
and  vegetable  matter,  27  per  cent. 

57— Gbol. 


898  Eepobt  of  State  Geologist. 

The  insects  were  ground  species^  such  as  beetles^  bugs,  grasshoppers 
and  caterpillars^  some  flies,  some  wasps,  and  spiders.  Crickets  and 
grasshoppers  constitute  29  per  cent,  of  the  entire  year's  food,  great 
numbers  being  eaten  in  August,  when  these  insects  are  most  numerous. 
Beetles  come  next,  being  nearly  21  per  cent.  They  may  become  very 
valuable  in  combating  new  enemies  of  the  meadow,  such  as  the  rapidly 
spreading  clover  root  borer,  and  clover  leaf  weevil.  The  vegetable  food 
is  grain,  weed  and  other  seeds.  Grain  amounts  to  14  per  cent.,  and,  * 
being  eaten  in  winter  and  spring,  is  probably  principally  waste  grains. 
Only  six  birds  had  eaten  clover  seeds  (See  also  Beal,  Year  Book  of  TJ. 
S.  Dept.  of  Agr.  for  1895,  p.  419,  et  seq.,  and  Farmers'  Bulletin  No. 
54,  same  Dept.,  May,  1897,  p.  21). 

It  will  thus  be  seen  that  the  Meadow  Lark  is  almost  entirely  bene- 
ficial. Care  should  be  taken  to  protect  it,  not  only  from  the  shooter, 
who  wants  something  to  practice  upon,  but  also  from  unnecessary  de- 
struction in  any  form.  The  mower,  particularly  in  meadows  of  red 
clover,  when  first  cut,  destroys  many  nests,  eggs  and  young. 

115    (Jknos  icterus  Brisson. 

o*.  Tail  graduated,  its  length  about  eqiinl  towing;  bill  nlender,  curved  downward 
at  tip;  adult  male,  chestnut  and  black.     Subgenus  Pekdulinus  Vieillot. 

I.  spurius  (Linn.).     192 
a^.  Tail  nearly  even,  much  shorter  tban  wing;  bill  not  curved  downward  ;  male, 
orange  and  black;  female,  duller.     Subgenus  Yph antes  Vieillot. 

I.  galbula  (Linn.).     198 

Siibtrenu>  Pkndulinus  Vieillot. 

*192.     (r)OG).    Icterus  spurius  (Linn.). 

Orchard  Oriole. 

Adult  Male. — Black;  lower  back,  rump,  lesser  wing  coverts,  and  all 
under  parts  from  throat,  deep  chestnut;  a  whitish  bar  across  the  tips 
of  the  greater  wing  coverts;  bill  and  feet,  blue-black;  tail,  graduated. 
Adult  Female. — Smaller;  above,  grayish  olive-green;  wings,  dusky; 
tips  of  the  coverts,  and  edges  of  the  inner  quills,  whitish;  below,  yel- 
lowish. Young,  first  yenr:  Similar  to  female,  but  browner  above. 
Young,  second  year:  Similar  to  last,  but  with  black  mask,  and  some- 
times showing  patches  of  chestnut. 

Length,  6.00-7.25;  wing,  2.90-3.25;  t^il,  2.65-3.20. 

Range. — America,  from  Colombia  over  eastern  L^nited  States  to 
Massachusetts,  Ontario,  Michigan  and  North  Dakota,  casually'to  New 
Brunswick.  Breeds  from  Gulf  of  Mexico  and  Rio  Grande,  north. 
Winters  south  of  United  States. 


Birds  op  Indiana.  899 

Nest,  of  green  grass^  lined  with  plant  down;  in  tree,  in  orchard, 
lawn  or  grove.  Eggs,  4-6;  pale  bluish-white,  blotched,  spotted  and 
veined  with  brown,  purple,  lavender  and  pearl  gray;  .81  by  .57. 

The  Orchard  Oriole  is  a  summer  resident.  In  most  counties  in 
the  State  it  is  common,  being  more  numerous  where  there  are 
extensive  orchards  and  attractive  lawns.  It  is  generally  shown  that 
these  birds  are  steadily  increasing  in  numbers.  In  the  extreme  north- 
em  part  of  the  State  they  are  extending  their  range,  as  well  as  increas- 
ing numerically.  Prior  to  1883,  they  are  reported  to  have  been  un- 
known in  portions  of  Dekalb  County,  and  it  was  very  rare  in  portions 
of  Lake  County.  The  orchard  is  its  home,  and  not  the  deep  woods. 
As  conditions  become  more  inviting,  they  will  increase.  While  a  few 
years  ago  the  Baltimore  Oriole  was  much  .more  abundant  than  this, 
an  estimate  I  made  the  present  spring  (1897)  shows  that  these  birds 
outnumbered  the  last  mentioned  species  ten  or  fifteen  to  one. 

The  Orchard  Oriole  comes  in  spring,  with  the  blooming  of  the 
Buckeye,  and  it  frequents  thickets,  at  first,  where  that  bush  or  tree 
is  found. 

The  earliest  records  are  from  Bicknell  and  Brookville.  April  18, 
1896,  it  appeared  at  each  place.  The  following  are  the  dates  it  first 
arrived  in  the  places  named  in  the  spring  of  1897,  an  early  spring, 
and  where  second  date  is  given,  it  is  the  latest  date  of  first  arrival: 
Brookville,  April  24,  1897,  May  14;  1888;  Bicknell,  April  22,  1897, 
April  27,  1894;  Richmond,  April  26,  1897;  Lafayette,  April  26,  1897; 
Sandusky,  0.,  May  9,  1897;  Petersburg,  Mich.,  May  6,  1897,  May  8, 
1889.  The  dates  next  given  are  earliest  and  latest  dates  of  first  spring 
arrival:  Dekalb  County,  April  19,  1896,  May  20,  1888;  Cook  County, 
111.,  May  9,  1896,  May  15,  1884.  The  females  arrive  after  the  males 
from  several  days  to  near  two  weeks. 

In  southern  Indiana  most  years  the  Baltimore  Oriole  arrives  first. 
At  Brookville,  but  twice  in  fifteen  years^  observations  do  I  find  this 
species  noted  as  occurring  in  advance  of  it,  while  in  1893  it  was  just 
two  weeks  later  in  arriving. 

I  have  obserN'ed  it  mating  as  early  as  April  27,  1881,  and  May  4, 
1886.  In  southern  Indiana  sometimes  the  full  complement  of  eggs  is 
laid  about  the  middle  of  May.  Prof.  W.  P.  Shannon  found  the  par- 
ents feeding  their  young  May  31,  1896.  Usually,  however,  they  are 
about  two  weeks  later.  In  the  northern  part  of  the  State  they  breed 
in  June.  A  set  of  fresh  eggs  was  found  at  Waterloo,  June  3,  1885 
(Snyder);  and  an  incomplete  set  at  Lafayette,  June  10,  1897  (Test). 

The  nest  is  usually  placed  in  an  orchard  tree,  most  often  an  apple 
tree.     It  is  made  of  green  grass  blades,  and  is  placed  in  the  crotch  or 
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fork  of  a  limb.  The  color  of  the  nest  renders  it  inconspicuous.  One 
egg  is  laid  daily.  Incubation  lasts  about  twelve  days^  and  it  was 
Major  Bendire's  opinion  that  this  was  performed  exclusiyely  by  the 
female.    One  brood  only  seems  to  be  raised  each  year. 

During  the  spring  and  early  summer^  the  old  birds  have  lived  upon 
the  insects  in  the  orchard.  Next^  upon  such  food  they  feed  their 
ever-hungry  young,  and  when  they  leave  the  nest  the  whole  family 
goes  into  the  cornfield  to  feast  upon  the  insect  enemies  of  the  com. 

No  bird  deserves  better  treatment  by  the  orchard  man  and  farmer. 
Except  a  few  berries  and  fruit  blossoms,  almost  their  entire  food  seems 
to  be  injurious  insects.  These  include  green  worms,  hairless  cater- 
pillars, beetles,  flies,  cabbage  worms  and  plant  lice. 

They  are  very  destructive  to  insects  that  feed  upon  the  foliage  of 
trees,  berries,  bushes  and  grape-vines;  among  the  latter  they  use  their 
sharp  bills  to  destroy  the  cocoons  wrapped  within  the  leaves. 

It  has  a  loud,  rattling  call,  which  Mr.  Nehrling  expresses  by 
"tarrmrr,"  besides  a  sprightly  song,  often  partly  sung  on  the  wing. 
The  song  grows  less  frequent  in  late  June,  and  seldom  is  heard  in  the 
Whitewater  Valley  after  early  July— July  9,  1886. 

They  leave  early  and  almost  unnoticed.  Often  but  few  are  to  be 
found  early  in  August.  The  last  of  the  year  was  reported  from  Sedan, 
August  24, 1892;  Plymouth,  Mich.,  August  18,  1894;  Bicknell,  August 
30,  1895,  and  July  27,  1896;  Vermillion  County,  August  28,  1897. 

Subgenus  Ypha!itk.s  Vieillot. 

*193.    (507).    Icterus  galbula  (Linn.). 

Baltimore  Oriole. 

Male. — Head  and  neck  all  around,  and  back,  black;  rump,  upper  tail 
coverts,  lesser  wing  coverts,  most  of  the  tail  feathers  and  all  the 
under  parts  from  the  throat,  fiery  orange,  but  of  varying  intensity, 
according  to  age  and  season;  middle  tail  feathers,  black;  the  mid- 
dle and  greater  coverts  and  inner  quills,  more  or  less  edged 
and  tipped  with  white,  but  the  white  on  the  coverts  not  form- 
ing a  continuous  patch;  bill  and  feet,  blue-black.  Female. — Smaller, 
paler;  the  black  obscured  by  olive,  or  sometimes  entirely  wanting. 
Young. — Similar  to  female,  but  wanting  black  on  throat  and  head. 

Length,  7.00-8.15;  wing,  3.50-3.90;  tail,  2.85-3.35. 

Range. — America,  from  Colombia  to  Nova  Scotia  and  Saskatche- 
wan; west  to  Rocky  Mountains;  casual  to  Hudson  Bay  and  Keewatin; 
accidental  in  Cuba  and  Shetland  Islands.  Breeds  from  Gulf  of  Mex- 
ico, northward.    Winters  south  of  United  States. 
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*Ne8l,  pensile,  purse-sbftped,  suspended  •from  slender  branch  of  taee; 
of  vegetable  iibresj  hair,  string  and  shreds  of  bark.  Egga,  4-6;  pale 
giaTish- white,  blotched,  spotted  and  inegularly  lined  with  black, 
brown  and  lavender;  .91  by  .61. 

Summer  resident.  Frequents  the  vicinity  of  water.  The  trees 
along  water  courses  and  about  ponds  and  lakes  axe  favorite  places  both 
for  feeding  and  nesting.     In  many  localities  away  from  streams,  this 


Oriole  is  rare.  Sometimes  during  the  spring  migrations  they  are  gen- 
erally distributed  over  the  country.  They  apparently  have  been  much 
less  common  the  past  few  years.  Their  winter  home  is  eastern  Mex- 
ico, Central  America,  into  the  United  States  of  Colombia.  Cuba  ia 
the  only  one  of  the  West  Indies  visited.  One  noting  their  restricted 
winter  home,  and  seeing  the  large  proportion  of  the  skins  of  these 
birds  shipped  from  there  for  purposes  of  decoration  and  adornment, 
need  have  no  difficulty  in  understanding  how  that  may  have  a  con- 
siderable effect  upon  the  number  that  returns  to  us  in  the  spring. 

But  the  spring  of  1897  they  were  more  numerous  during  the  mi- 
grations for  a  few  days  than  I  ever  saw  them.  They  were  found  wher- 
ever trees  grew.  In  the  deepest  woods  and  orchards;  on  hilltop  and 
valley;  in  country  and  town.    In  one  small  apple  tree.  May  6, 1  found 
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three  busy,  insect  catching,  and  for  the  next  two  or  three  days  thfey. 
continued  from  one  to  four  in  almost  every  tree.  I  never  knew  so^ 
many  birds  of  all  species  among  the  orchards  as  there  were  last  spring. 
They  seemed  busy  all  the  time,  and  there  iiust  have  been  much  insect 
food  and  a  great  destruction  of  such  forms.  As  it  was,  there  was  an 
imusual  abundance  of  insects  left  to  damage  the  fruit.  But  little 
late  fruit,  or  fruit  trees,  escaped  unharmed.  What  would  have  been 
the  destruction  had  not  this  innumerable  army  of  insect-eating  birds 
thoroughly  inspected  and  cleansed  our  ^rees  from  the  earlier  de- 
stroyers? 

They  cross  our  southern  border  usually  between  April  15  and  25. 
One  advance  straggler  was  reported  from  .Ellsworth,  Vigo  County, 
April  10,  1897.  It  was  next  seen  April  16.  The  year  1889  there 
were  some  of  these  birds  that  moved  quite  early.  The  first  was  re- 
ported from  Terre  Haute,  April  17;  Oxford,  0.,  April  18;  Waterloo, 
April  18;  Petersburg,  Mich.,  April  19.  The  bulk  of  the  birds  were 
detained,  however,  and  they  were  not  common  until  after  they  often 
are  in  other  years;  1888  was  about  an  average  of  their  first  arrival. 
The  following  are  the  dates  reported:  Brook ville,  April  22;  Terre 
Haute,  April  24;  Clinton  County,  April  25;  Burlington  and  "Waterloo, 
each,  April  26;  Rochester,  April  27;  Cedar  Lake,  Lake  County,  April 
28.  A  single  specimen  was  reported  from  Ann  Arbor,  Mich.,  April 
25,  but  it  was  not  noted  at  Bay  City,  Mich.,  until  May  5.  As  with 
many  other  species,  its  movements  begin  to  be  slower  as  it  ^proaches 
the  lower  end  of  Lake  Michigan.  The  earliest  and  latest  date  of  first 
arrival  at  Chicago,  is  April  27  and  May  8,  1897.  On  the  eastern  side 
of  Michigan  and  Indiana,  it  arrives  sooner.  The  earliest  and  latest 
date  of  arrival  at  Petersburg,  Mich.,  April  19  (1889),  April  27  (1897). 

Prof.  B.  W.  Evermann  noted  it  at  Bloomington  the  four  years 
ending  1887,  as  first  arriving  on  April  20,  21,  20,  21,  respectively.  I 
have  never  found  it  so  regular  at  Brookville.  The  following  dates  of 
first  arrivals  there  for  a  series  of  years  are  of  interest:  1881,  April  25; 
1882,  May  3;  1883,  April  26;  1884,  April  27;  1885,  April  23;  1886, 
April  25;  1887,  April  23;  1888,  April  25;  1889,  April  20;  1892,  April 
29;  1893,  April  17;  1894,  April  28;  1895,  April  2G;  1896,  April  18; 
1897,  April  20. 

It  usually  becomes  common,  then,  April  28-30,  though  in  1896  it 
was  common  April  20.  The  males  appear  first,  and  the  females  arrive 
about  the  time  the  species  becomes  common.  With  us,  they,  and  the 
Orchard  Oriole,  arrive  close  tosfether,  but  bv  the  time  thev  reach 
Michigan  the  last  named  form  is  behind.  When  they  first  arrive,  the 
males  have  a  lively,  attractive  song.     Nuttall  gives  it  as  "tshippe- 
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tshayia-too-too,  tshippe-tsliippe-too-too/'  I  have  observed  them 
mating  as  early  as  May  3  with  us,  and  have  found  the  nest  completed 
May  30,  and  young  June  1.  Mr.  L.  T.  Meyer  has  reported  young  in 
Lake  County  May  30,  and  Mrs.  J.  L.  Hine  fresh  eggs  from  Sedan 
June  1.  The  nest  is  the  finest  bird  structure  found  with  us.  It  is  a 
pensile,  purse-shaped  composition,  into  which  strings,  fibres,  tow,  hair 
and  various  other  pliable  materials  enter.  Maj.Bendire  says  it  requires 
from  five  to  eight  days  to  build  the  nest.  One  egg  is  laid  daily,  and 
one  brood  reared  each  season.  Incubation  lasts  about  fourteen  days, 
and  it  is  said  the  female  performs  most  of  that  duty.  It  is  said  the 
young  are  fed  upon  insects.  This  is  partly  true.  The  past  season 
a  pair  of  these  birds  built  their  nest  in  a  fir  tree  in  my  yard,  on  a  limb 
reaching  over  an  alley.  I  observed  the  old  birds,  when  the  young  were 
hatched,  catching  what  seemd  to  be  insects  for  them.  They  were 
also  frequent  visitors  to  my  strawberry  beds,  eating  and  carrying  away 
what  they  wanted.     This  was  kept  up  until  late  in  June. 

June  25  my  boys  found  that  one  of  the  young  was  fastened  in  the 
nest.  I  cut  off  the  limb  and  found  one  leg  entangled  in  the  strings. 
It  had  been  there  some  time,  as  the  muscles  were  shriveled  and  the 
leg  useless.  The  bird  was  lively  and  voracious.  From  the  stains  on 
its  feathers,  and  the  droppings  in  the  nest,  it  was  plain  to  be  seen 
that  a  large  part  of  its  food  for  some  time  had  been  strawberries. 

The  attractive  song  of  first  appearance  gives  place  to  a  shorter  one 
about  June  1.  "Who-ee,  here-we-are,^'  or  "who-ee-who-ee-who-ee- 
who'^  it  seems  to  say.  As  the  days  pass  by,  this  is  shortened  by  two  or 
three  syllables.  The  last  syllable  is  always  short  and  emphatic.  The 
staccato  effect  is  very  characteristic.  The  rattling  call,  "kur-r-r-t," 
still  continues,  as  when  it  first  came.  Through  June  the  songs  get 
less  frequent.  The  last  I  heard — a  fragment — was  June  25,  this  year. 
July  24,  I  again  heard  its  song.  The  performance  was  like  that  of 
mid-June,  but  finer.  This  was  continued  into  the  early  part  of  Au- 
gust. August  9, 1  heard  one  singing  little  parts  of  songs,  and  the  last  I 
heard  of  these  attractive  birds  was  a  "kur-r-r-t,"  August  12. 

They  begin  to  leave  late  in  June,  and  through  July  and  August  but 
few  remain  with  us.  Some  years  none  are  seen  after  the  middle  of 
August.  Others,  they  remain  well  into  September,  and  Prof.  W.  P. 
Shannon  reported  one  from  Greensburg,  October  1,  1896.  That  is 
the  latest  record  for  the  State.  In  113  stomachs  examined,  caterpil- 
lars constituted  34  per  cent,  of  the  food.  The  other  insects  found 
were  beetles,  chiefly  clickbeetles,  the  larvae  of  which  are  very  de- 
structive, bugs,  ants)  wasps,  grasshoppers  and  some  spiders.  Vegeta- 
ble material  was  found  to  be  a  little  over  16  per  cent,  of  the  food 
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eaten.    They  eat  a  few  peas^  blackberries  and  cherries,  as  shown  by  the 
returns.     On  the  whole,  they  are  excedingly  beneficial. 

Good  looks  and  good  deeds  with  them  go  together  (see  article  by 
Prof.  F.  E.  L.  Beal,  in  Year  Book  U.  S.  Dept.  of  Agr.  for  1896).  The 
Baltimore  Oriole  has  been  accused  of  damaging  grapes,  but  examinar 
tion  of  the  stomachs  did  not  seem  to  sustain  the  charge.  Mr.  Isham 
Sedgwick,  of  Richmond,  Ind.,  informs  me  that  for  three  succeeding 
years,  1894-5  and  6,  these  birds  damaged  his  grapes.  Both  he  and 
other  members  of  his  family  saw  the  birds  at  work,  and  agree  that  they 
neither  ate  the  fruit  nor  sucked  the  juice  of  the  grapes  they  pecked. 
The  bird  would  bite  every  grape  in  a  bunch  in  15  to  20  seconds.  One 
year  they  wholly  or  partially  destroyed  about  75  bunches  of  fruit. 
Mr.  Sedgwick  once,  while  watching  for  the  bird,  saw  it  come  and  chase 
and  capture  several  bees,  which  were  about  grapes  where  the  skin  had 
been  broken.  I  suspect  that  is  the  clue  that  will  reward  the  inquirer 
with  the  cause  of  the  Oriole  nipping  the  grapes.  Insects  are  attracted 
by  the  grape  juice  in  punctured  fruit.  The  bird  punctures  the  grapes 
to  draw  more  insects  that  it  may  obtain  food  more  easily. 


116.    Gbhcs  SC0LEG0PHA6US  Swaiitbon. 

194.    (509).    Scolecophagus  carolinus.    (Mull  ). 

BuBty  Blackbird. 

Adult  Male  in  Summer. — Lustrous  black,  the  reflections  greenish. 

Adult  Male  in  Fall  and  Winter. — Similar,  but  with  nearly  all  the 
feathers  skirted  with  warm  brown  above  and  brownish-yellow  below, 
frequently  continuous  on  the  fore  parts.  Female  and  Young  Male. — 
Entirely  rusty-brown  above;  the  inner  quills  edged  with  same;  a  pale 
stripe  over  the  eye;  below,  mixed  rusty  and  grayish-black;  the  pri- 
maries and  tail  above,  black;  tail  feathers  of  about  equal  length;  bill 
and  feet,  black. 

Length,  8.20-9.75;  wing,  4.25-4.75;  tail,  3.65-4.20. 

Banoe. — North  America,  chiefly  east  of  Rocky  Mountains,  from 
Gulf  Coast  to  Labrador,  Keewatin  and  Alaska;  accidental  in  Lower 
California  and  Greenland.  Breeds  from  northern  New  England, 
northern  New  York  and  Manitoba,  northward.  Winters  from  Indiam 
and  Virginia,  southward. 

Ne^t,  in  saplings  and  bushes  near  wet  places;  of  twigs,  grass  and 
moss;  on  a  base  of  earth,  lined  with  grass.  Eggs,  4-5;  light  bluish- 
green,  blotched  and  spotted  with  different  shades  of  brown  and  gray; 
.98  by  .72. 
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Migrant,  most  places  rarely  identified,  but  really  common.  Barely, 
they  may  be  found  in  winter  in  southern  Indiana  and  Illinois,  as  far 
north  as  Catlin,  111.,  and  Enox  County,  Ind.  Most  of  them  pass  far- 
ther south  in  early  winter,  remaining  with  us  throughout  the  State, 
some  years,  until  late  in  November. 

Mrs.  J.  L.  Hine  reports  them  from  Sedan,  November  11,  1889; 
November  26, 1891;  Mr.  J.  G.  Parker,  Jr.,  from  Calumet,  HI.,  Novem- 
ber 4,  1887;  Greencastle,  November  16,  1893.  One  taken  to  be  this 
species  was  noted  at  Brookville,  January  23,  1887;  Brookville,  Novem- 
ber 17,  1885,  November  24,  1887.  Mr.  A.  W.  Hamilton  reports  a 
number  at  Zanesville,  Wells  County,  December  7,  1896.  The  greater 
number  begin  to  return  early  in  March,  and  may  be  seen  in  flocks  in 
southern  Indiana  until  past  the  middle  of  the  month — ^March  21, 1883. 
The  first  arrivals  pass  on  at  once  to  the  swampy  portions  of  the  State. 
There  they  may  be  found,  some  years,  well  through  April.  Mrs.  Hine 
reports  them  from  Sedan,  April  28,  1892,  and  Mr.  C.  A.  Tallman 
noted  them  in  Cook  Coimty,  111.,  May  1, 1897.  In  the  fall  they  begin 
to  return  from  their  northern  breeding  grounds,  some  years  by  early 
October.  Mr.  Chansler  noted  it  at  Bicknell,  October  5,  1894.  Most 
of  them  remain  about  our  smaller  lakes  through  October,  and  in  south- 
em  Indiana  we  generally  see  them  in  flocks  in  November.  Major 
Bendire  says  the  ordinary  call  note  is  like  "tchack,  tchack,'*  several 
times  repeated.  Another  call  is  "tumlee,  tumlee,^'  or  "trallahee,  trall- 
ahee." 

Prof.  F.  H.  King  says  he  examined  five  specimens.  Three  had 
eaten  seven  beetles,  among  them  three  aquatic  species;  one,  moths; 
one,  two  small  mollusks;  and  two,  small  seeds  (Geology  of  Wis.,  Vol. 
I.,  p.  551).  They  have  been  said  to  eat  com,  but  do  no  damage  in 
Indiana. 

117.    GiKUS  QUISCALUS  Vibillot. 
Subirenus  Quiscalus. 

195.    (5116).    Quiscalus  quiscula  SBneus  (Rid(iw.). 

Bronzed  Grackle. 
Svnonymg,  Common  Blackbird,  Crow  Blackbird,  Purple  Grackle. 

Adult  Male. — ^Entire  body,  above  and  below,  uniform  and  nnvarying 
brassy-olive,  or  olive-bronze;  wing  shading  gradually  into  bronze-pur- 
ple, the  primaries  and  tail  more  violet-purple;  head,  neck  and  jugulum, 
metallic  brassy-green,  steel-blue,  violet  or  purple  (according  to  individ- 
ual), always  very  abruptly  defined  against  the  very  different  color  of 
the  back  and  breast.     Bill  and  feet,  deep  black;  iris,  yellowish-white; 


iki 
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tail,  conspicuously  gradunled.  Adnlt  Female. — Smaller;  plumage 
much  iliiller  (ban  in  the  male,  the  metallic  colors  less  brilliant 
Young. — UDiform  grnyieli-dusky  without  motallic  tints;  iris,  pale 
brown  (Ridg.)- 

Male,  length,  13.00;  wing,  5.55-5.75;  tail,  5.50-6.20.  Female,  length, 
11.3S-1I.50;  wing,  5.00-5.50;  tail,  4.80-4.90. 

Banoe. — Eastern  \orth  America,  from  Mexico  and  Gulf  Coast  to 
Louisiana,  northward,  between  the  Koekr  Mountains  and  the  AUe- 
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ghanies;  to  Atlantic  Coast  in  Massachusetts,  Lnlmidor  and  Great  Slave 
Lake.  Casually  to  Atlantic  Coast  from  Virginia  to  Florida.  Breeds 
from  Gulf  Coast,  north.     Winters  from  Indiana  and  Illinois,  south. 

Nest,  often  in  colonies,  in  cavities  or  among  branches  of  trees;  of 
grass,  weeds  and  mud:  lined  with  gniss  or  feathers.  Egijs,  4-7; 
pale  greenish- white  to  light  rusty-brown,  blotched  and  irregularly 
streaked  with  various  shades  of  dark  brown,  and  sometimes  lavender; 
1.14  by  .82. 

Common  summer  resident;  most  numerous  in  spring  and  fall  in 
ftoeka.  Sometimes  in  groves  of  cottonwoodf,  sycamores  or  other  faTor- 
ite  trees,  they  are  found  breeding  in  companies,  and  there  during  nest- 
ing time  the  air  is  filled  vith  harsh  utterances  and  metallic  notes. 
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Some  winters  they  are  found  in  favorable  places  within  the  State. 
Usually  these  are  few,  or  even  single  birds,  but  sometimes  they  are 
present  in  small  flocks.  The  winter  of  1878-79,  one  of  these  birds  re- 
mained about  my  home,  at  Brookville,  feeding  with  the  English  Spar- 
rows in  the  chicken  yard  and  corncrib. 

They  occasionally  remain  in  Monroe  County  (Evermann).  The 
winter  of  1896-7  they  were  reported  from  Hanover,  January  11  (Cul- 
bertson).  That  winter  they  remained  at  Greensburg  (Shannon),  and 
at  Bicknell  (Chansler).  Ulrey  and  Wallace  say  they  are  sometimes 
seen  in  mid-winter  in  Wabash  County.  They  were  found  at  Waterloo, 
January  18,  1890  (H.  W.  McBride),  and  Mrs.  Hine  says  a  flock  of 
Blackbirds  remained  at  Sedan  all  the  winter  of  1891-2,  and  the  winter 
of  1893-4  they  remained  about  Stony  Late.  Mr.  B.  T.  Gault  saw  a 
Blackbird  of  some  kind  in  Cook  County,  111.,  in  January,  1896;  and 
Prof.  A.  J.  Cook  gives  it,  upon  the  authority  of  Mr.  Warren,  as  having 
been  seen  in  protected  bottoms  in  St.  Joseph  County  in  January 
(Birds  of  Mich.,  p.  105). 

Those  that  winter  farther  south  begin  to  appear  in  great  flocks  in 
southern  Indiana  in  February  and  early  March.  At  night  they  roost 
in  great  numbers,  associated  with  Ked-winged  Blackbirds  and  Cow- 
birds,  in  some  selected  spot.  The  evergreens  in  my  yard  have  for 
years  formed  such  a  roosting  place.  They  frequent  it  until  the  middle 
of  April.  The  older,  more  shady  towns  of  Indiana  are  selected  for 
roosting  places,  both  in  spring  and  fall.  The  earliest  and  latest  dates, 
respectively,  of  first  appearance  at  Brookville  are  February  17,  1882, 
and  1890,  March  11, 1889;  they  are  usually  common  between  March  8 
and  14;  at  Sedan,  February  27, 1898,  and  March  15, 1886;  common  be- 
tween March  14  and  26;  Petersburg,  Mich.,  March  6, 1897,  and  March 
18,  1891;  common  between  March  15  and  April  1;  Cook  County,  111., 
March  23,  1886,  and  April  7,  1885.  Again,  will  be  observed  the 
earlier  arrival  of  a  species  near  Lake  Erie.  Soon  after  arrival  they 
begin  a  beautiful  mating  song.  The  birds  gather  at  evening  in  groves 
and  the  shade  trees  of  lawns,  even  in  towns,  and  sing  in  great  glee. 
This  was  continued  in  1895  until  April  28.  I  have  seen  them  mating 
by  March  9,  1887.  In  the  Whitewater  Valley  thej  prefer  groves  of 
Cottonwood,  sycamore  or  other  trees  near  water  courses.  Often  they 
begin  building  in  southern  Indiana  early  in  April.  I  have  found  their 
nests,  apparently  completed  and  occupied,  by  April  12,  1897,  and  in 
1881  I  found  them  nesting  May  9. 

Mrs.  Hine  reported  their  nesting  at  Sedan  April  19,  1886,  and  Mr. 
L.  T.  Meyer  says  they  usually  breed  in  Lake  County  by  May  15.  The 
period  of  incubation  is  about  two  weeks,  and  both  birds  share  that 
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labor.  The  young  remain  in  the  nest  about  eighteen  days.  Karely  a 
second  brood  is  raised.  After  breeding,  they  begin  to  collect  into 
small  flocks.  In  1896  they  were  first  seen  in  flocks,  coming  into 
Greensburg  to  roost,  June  6  (Shannon).  In  1897  I  observed  the  first 
flock  in  Brookville  after  breeding,  June  16,  and  the  next  June  23. 
Ihe  greater  number  pass  northward  and  return  in  immense  flocks  the 
flrst  cold  spell  in  September.  September  3,  1897,  they  began  to  re- 
turn in  flocks,  and  added  their  clamor  to  the  sounds  of  the  town. 
The  evening  of  September  21,  a  great  flight  of  Blackbirds  and  Cow- 
birds  was  noted.  The  flocks  followed  each  other  so  rapidly  that  there 
was  almost  a  continual  stream  from  northeast  to  southwest.  Some 
years  but  few  remain  after  late  September.  At  Sedan  they  were 
noted  October  17,  1889;  October  29,  1891;  October  13,  1892;  October 
27,  1894  (Mrs.  Hine).  At  Brookville,  November  14,  1884;  November 
9, 1887. 

In  nine  specimens  examined  by  Prof.  King,  the  quantity  of 
animal  and  vegetable  food  was  about  equal.  Six  had  eaten  com;  two, 
beetles;  one,  two  water  scorpions;  one,  a  small  crayfish;  and  one,  a 
few  seeds  (Geology  of  Wis., Vol.  I.,  p.  552.  Dr.  B.  H.Warren,  as  the  re- 
sult of  the  examination  of  hundreds  of  stomachs  of  the  Purple  Grackle, 
through  the  period  of  their  sojourn  with  him,  extending  over  portions 
of  seven  years,  shows  that  October  is  the  month  in  which  the  greatest 
damage  to  com  is  done.  He  says:  "These  examinations  show  that 
late  in  the  fall,  when  insect  food  is  scarce,  com  is  especially  preyed 
upon  by  these  birds,  but  during  the  previous  periods  of  their  residence 
with  us,  insects  form  a  large  portion  of  their  diet"  (Birds  of  Pa.,  2nd 
ed.,  p.  222).  With  us  it  is  rarely  they  do  much  damage  to  com.  But 
one  or  two  instances  have  come  to  my  attention  during  the  time  it 
is  ripening,  in  twenty  years.  On  the  contrary,'  the  industry  the  sable 
visitors  show  in  spring  in  destroying  the  insects  in  the  freshly  broken 
ground,  thereby  exterminating  a  whole  generation  of  the  farmer^s 
foes,  much  more  than  compensate  for  the  little  com  they  eat.  Mr. 
Thos.  G.  Gentry  says  they  destroy  the  eggs  and  young  of  other  birds, 
particularly  Robins.  In  our  State  I  am  not  familiar  with  such  a 
habit. 

XL.    Family  FRINQILLIDiE.    Finches,  Sparrows,^  Et(. 

a^.  Mandibles  crossed  at  tip.  LoxiA.     121 

a'.  Mandibles  not  crossed  at  tip. 

b^.  Head  crested;  bill,  wings  and  tail  chiefly  red.  Cardixalis.     137 

6'.  Head  not  crested. 
<;^  Bill  very  stout,  its  depth  at  base  equal  to  length  of  hind  toe  with  claw; 
length  about  three-fourths  that  of  head.  Coccothraustes.     118 
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r^.  Bill  leet  stont,  its  depth  at  base  lees  than  length  of  hind  toe  with  claw. 
d^,  Naaal  plumnles  long,  covering  a  third  or  more  of  upper  mandible;  bill 
stout,  about  one-half  the  length  of  head.  Pimioola.     119 

d^.  Nasal  plumules,   if   present,   covering  less  than  one-third  of  upper 
mandible. 
e^,  Gk)nys  distinctly  convex  in  profile;  plumage  streaked  above,  not  be- 
low; no  white,  red,  yellow  or  blue.  Pamer.     127 
f '.  Gonys  straight  or  nearly  so. 

f^.  Primaries  much  longer  than  secondaries,  exceeding  them  by  the 
length  of  the  tarsus  or  more. 
(f^.  Wing  five  times  as  long  as  short  tarsus  or  more;  under  wing  cov- 
erts red  or  yellow. 
A^  Length  6.00  or  more ;  wing  over  3.50;  plumage  mostly  white; 
hind  claw  nearly  as  long  as  bill.  Plbctrophenax.     124 

h^.  Length  under  6.00;  wing  under  3.50;  tail  forked. 

i*.  Nasal  tufts  nearly  one- third  the  length  of  bill;  tail  feathers 

without  white  or  yellow ;  adult  plumage  with  more  or  less 

red.  AcAHTHis.     122 

i^.  Nasal  tufts  short  or  none ;  tail  feathers  blotched  with  white 

or  yellow ;  adult  plumage  with  more  or  less  yellow. 

Spimus.     123 
g^.  Wing  not  five  times  as  long  as  tarsus. 

jK  Under  wing  coverts  without  red  or  yellow;  bill  not  very 
stout. 
k^.  Depth  of  bill  at  base  about  equal  to  exposed  culmen; 
nostrils  partly  covered  by  small  tufts ;  no  white  on  tail ; 
male  more  or  less  red.  Carpodacits.     120 

k*.  Depth  of  bill  at  base  decidedly  less  than  length  of  cul- 
men ,  tail  partly  white ;  no  red. 
/*.  Tail  forked,  middle  feathers  pointed ;  hind  claw  nearly 
as  long  as  bill,  rather  straight, 
m*.  Tail  feathers,  except  middle  pair,  white ;  all,  except 
outer  pair,  squarely  tipped  with  black. 

Rhynchophameb. 
m'.  Tail  feathers  not  squarely  tipped  with  black. 

Calcabius.     125 
l'^.  Tail  rounded  ;  middle  feathers  not  pointed  ;  hind  claw 
short  and  curved.  Chondbbtxs.     129 

j*.  Under  wing  coverts  red  or  yellow  ;  bill  very  stout. 

Habia.     138 
*  f^.  Primaries  not  much  longer  than  secondaries,  exceeding  them  by 

less  than  the  length  of  tarsus ;  plumage  with  no  red.    . 

n^.  Colors  generally  blue,  brown  or  greenish  ;  not  de- 
cidedly streaked  or  spotted. 
0^ .  Length  over  6.00 ;   bill  very  stout ;   male  blue 
with  chestnut  on  wings;  female  plain  brown. 

GUIBACA.     139 

0^.  Length  under  6.00;  bill  not  very  stout. 
p^,  Male  with  blue  or'  green;    female   mainly 
brown.  Passxbina.     140 
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p'^.  Color  slate  or  nnhy  ;  belly  and  first  to  third 
tail  feathers  white.  JuMCO.     132 

n^.  Colors  plain,  somewhere  or  everywhere  streaked 
or  spotted . 

9^  Tail  with  two  to  four  outer  feathers  more  or 
less  white, 
r^.  Length   over  7.(0;    color    above,    male 
mainly  black;  female  mainly  brown. 

PiPiix).     130 
r-,  I>ength  under  7.00  ;  above  brownish  gray, 
streaked  with  black  and  brown. 

Pooc.KTES.     120 
(j'^.  Tail  with  no  white  feathers. 

»^  Tail  small  and  short;  decidedly  shorter 
than  wings;  or  else  tail  feathers  nar- 
row and  sharp  pointed. 
tK  Size  large  ;  tail  and  upper  tail  coverts 
and  wings  mainly  reddish  brown. 

Passerella.     135 
f^.  Size  smaller;    not  reddish   brown  as 
above. 

v^.  Breast  mor«  or  less  yellow;  male 

with  black  patch.  SpizA.     141 

u^.  Breast  not  yellowish ;    spotted  or 

striped  above  and  below,  or  with 

narrow  sharp  pointed  tail  feathers, 

or  both.  AMM0DRAMU8.      128 

8'^.  Tail  as  long  as  or  longer  than  wing,  or 
tail  forked ;  or  head  with  black  and 
white,  or  brown  and  lighter  brown 
6trii>es. 

r^   Tail    forked,    middle    feathers 
shortest;  adults  not  streaked  or 
spotted  below.     Spizella.     131 
r*.  Tail  not  forked,  the  middle  feath- 
ers not  shortest. 
w"^.  Plumage  streaked  or  spotted 
below,  or  crown  chestnut 

Melospiza.     134 

1/'^.   Plumage    not    streaked    nor 

spotted  below ;  or  crowir  with 

black   and  white ;   or  browo 

and  lighter  brown  stripes. 

r* .  Wing  over  2.75 ;  head  striped 

in  adulta,  chestnut  in  young. 

ZONOTRICHIA.      130 

z'.  Wing  under  2.75;   edge  of 

wing  yellow.    PfXCA&A.    V\S 
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m.    UiM'g  COCCOTUHAliRTBS  Bribuoii. 
SabKcna*  HisriiTFUOKi  BanaimdC' 

196.    (514).    CoccothrauBtes  veBpertinus  (Coop.). 

BTeninff  Oroabeak. 


Male. — Above,  olive-brown;  line  over  eye,  forehead,  wing  coverta 
and  rump,  yellow;  crown,  primaries  and  tail,  black;  secondaries,  mostly 
white;  below,  yellowish,  darkening  to  olive-brown  on  the  throat;  outer 
tail  feathers,  Bometimee  more  or  less  white;  bill,  very  large,  greeniah- 
yellow.  Female. — Above,  top  of  head,  browniah-gray;  rest  of  upper 
parte,  grayish,  tinged  more  or  less  with  yellowish;  a  whitish  patch  at 
base  of  primaries,     Immaivre. — Similar  to  female,  but  duller. 

Length,  7.00-8.50;  wing,  4.20-4.50;  tail,  2.75-3.20. 

Hanoe. — Interior  of  North  America,  from  Rocky  Mountains  eaat 
to  Great  Lakes  and  northward.  Casually,  to  the  Atlantic  Coast,  and 
southward,  in  winter,  irregularly,  into  Nebraska,  the  Ohio  Valley,  In- 
diana and  Kentucky,  Pennsylvania  and  Connecticut. 

Nest,  in  tree;  of  sticks,  twigs,  rootlets.  Eggs,  3-4;  greenidi,  blotched 
with  pale  brown.  This  description  is  of  the  nest  and  egge  of  the 
western  form,  which  has  been  separated  from  this.  They  are  un- 
doubtedly similar. 

Very  irregular  winter  visitor;  sometimes  found  in  numbers.  These 
birds,  whose  home  is  in  the  dark  coniferous  forests  of  the  Northwest, 
some  winters  range  eastward'  and  southward,  until  they  reach  the  At- 
lantic Coast.  Such,  however,  is  unusual,  but  every  few  years  they 
have  been  found  in  Indiana.  j 
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In  Illinois  they  were  observed  at  Freeport  during  the  winter  of 
1870-71,  and  at  Waukegan,  in  January,  1873  (Hist.  N.  A.  Birds,  Baird, 
Brewer  and  Ridgway).  Tlie  winter  of  1871  they  were  quite  com- 
mon throughout  the  northern  portion  of  that  State.  The  following 
winter  they  were  much  rarer,  and  since  then  but  very  few  have  been 
seen  (Nels.  Bull.  Essex  Inst.,  Vol.  VIII.,  1876,  p.  104). 

About  the  year  1872,  while  hunting  in  the  autumn,  near  Eureka, 
Woodford  County,  HI.,  Prof.  0.  P.  Hay  came  upon  a  flock  of  these 
birds  and  killed  six  (Bull.  Nuttall  Om.  Club,  July,  1881,  p.  179).  Mr. 
T.  Mcllwraith  records  its  occurrence  in  Ontario,  at  Toronto,  December 
25,  1854,  and  at  Woodstock,  in  May,  1866.  In  1871  they  were  also 
found  near  London,  and  he  noted  them  near  Hamilton,  March  17, 
1883  (B.  of  Ont.,  1894,  p.  291).  Dr.  Kirtland  noted  its  occurrence 
near  Cleveland,  0.,  in  March,  1860  (Wheaton,  Birds  of  0.,  p.  314). 
Dr.  Morris  Gibbs  has  informed  me  of  the  occurrence  of  this  species  in 
Michigan  in  1869,  1872,  1873,  1874,  1878  and  1879. 

During  none  of  these  visits,  except  that  of  1878,  does  it  seem  to  have 
been  identified  in  Indiana. 

The  first  reference  to  its  occurrence  in  this  State  I  find  in  Forest 
and  Stream,  Vol.  VI.,  1876,  p.  148,  where  Mr.  G.  Aug.  Smith  says: 
'T!t  occurs  some  winters  at  Ft.  Wayne."  In  the  collection  of  Purdue 
University,  Lafayette,  Ind.,  is  a  specimen  taken  near  that  city  in 
November,  1878  (C.  E.  Barnes).  This  is  the  first  verified  record  for 
Indiana.  In  1883,  they  were  next  noted.  Five  specimens  were  shot 
at  Whiting  Station,  Ind.,  December  20,  1883  (H.  K.  Coale).  Mrs.  A. 
W.  Brayton  has  a  specimen  which  she  informs  me  was  taken  in  the 
summer  of  1886,  near  Allisonville,  twelve  miles  north  of  Indianapolis. 
The  winter  of  1886-7  they  ranged  eastward  into  Ontario,  as  far  as 
London,  and  south  into  Iowa  to  Fulton  County,  Ky.,  and  over  much 
of  Indiana,  as  far,  at  least,  as  Bloomington,  where  the  late  Mr.  C.  H. 
BoUman  and  Mr.  G.  G.  Williamson  obtained  several  specimens.  That 
winter  they  were  first  recorded  in  Indiana  from  Lake  George,  Decem- 
ber 6,  1886,  when  two  females  were  taken,  which  are  now  in  the 
collection  of  Mr.  G.  Fream  Marcom,  San  Diego,  Cal.  Messrs.  H.  K. 
Coale  and  Geo.  L.  Toppan  reported  seeing  two  January  1, 1887.  Jan- 
uary 14,  Mr.  Toppan  reported  two  males  near  Chicago.  January  20, 
Mr.  C.  H.  BoUman  took  one  male  near  Bloomington.  The  same  day, 
Cal.  Meredith  and  another  boy  shot  five  from  a  flock  of  twelve,  near 
Frankfort  (C.  E.  Newlin).  March  25,  Mr.  Oscar  Vaught  shot  two 
from  a  flock  of  eight  or  ten  near  Mace. 

In  Mr.  Morcom's  collection  I  saw  six  males  and  two  females,  two  of 
which  were  kindly  given  to  me,  marked  Berry  Lake,  Ind.,  April  3, 
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1887;  also  four  males  from  the  same  locality,  April  18,  1887,  and  a 
male  and  a  female,  dated  May  10, 1887. 

Mr.  G.  G.  Williamson  noted  the  following  specimens  at  Blooming- 
ton,  in  April,  1887;  April  27,  one;  29,  two;  30,  two.  Mr.  C.  A.  Stock- 
bridge,  of  Ft.  Wayne,  has  a  specimen  tal^en  from  a  flock  of  eight  or 
nine  near  that  city,  about  May  6, 1881.  Mr.  B.  Turtle,  a  taxidermist  of 
Chicago,  showed  me  a  number  of  these  birds,  of  which  he  said  he 
killed  ten.  May  8,  1887,  at  Berry  Lake,  Ind.,  and  thirteen  May  10,  at 
Whiting.  Mr.  Turtle  obtained  a  large  number  of  specimens  the  pre- 
ceding winter  from  Whiting.  The  latest  record  I  have  of  its  occur- 
rence in  spring  is  May  13, 1887,  when  it  was  found  in  Lake  County. 

The  winter  of  1888-9,  although  they  were  observed  in  Michigan  and 
Illinois,  none  were  reported  from  Indiana.  The  year  1889-90,  they 
appeared  at  Madison,  and  other  places  in  Wisconsin,  by  November  20, 
1889.  They  reached  Ohio  and  Pennsylvania  in  December,  and  in  Jan- 
uary, February  and  March  were  found  reaching  almost  to  the  Atlantic 
Coast.  Dr.  Warren  says  they  remained  in  some  parts  of  Pennsylvania 
until  May  15,  1890  (Birds  of  Penn.,  Rev.  Ed.,  1890,  p.  225).  In  In- 
diana this  movement  was  not  so  noticeable.  Mr.  H.  N.  McCoy  ob- 
tained a  specimen  from  a  flock  of  twenty  or  thirty  near  Lafayette,  Feb- 
ruary 1,  1890.  Mr.  L.  T.  Meyer  reported  them  from  Whiting,  Lake 
County,  in  January  and  February.  Dr.  A.  W.  Brayton  identified  a 
specimen  taken  near  Indianapolis  that  winter.  Mr.  C.  A.  Stockbridge 
saw  them  at  Ft.  Wayne,  February  15  and  16,  1890.  After  the  last 
date  they  became  common,  and  he  took  one  as  late  as  April  12  of  that 
year.  Messrs.  Ulrey  and  Wallace  say  there  are  two  pairs  in  the 
collection  of  Mr.  M.  L.  Galbraith,  CoUamer,  Indiana.  They  were 
taken  in  Whitley  County.  Mrs.  Jane  L.  Hine  informs  me  a  gentleman 
in  Steuben  County  has  an  Evening  Grosbeak  that  was  taken  in  the 
southern  part  of  that  county. 

Their  food  is  principally  elm  buds,  maple  buds  and  seeds,  and  espe- 
cially the  buds,  more  rarely  the  seeds,  of  the  box-elder  {Negundo 
aceroides).  This  last  is  most  commonly  eaten  in  early  winter,  the 
others  all  through  their  stay  with  us.  They  resemble  clumsy  Cross- 
bills when  extracting  the  seeds  of  this  tree.  They  also  eat  fruit  of  the 
climbing  bitter-sweet.  They  are  loth  to  leave  a  woods  heavy  with 
maple  *^mast."  Early  in  May  they  have  been  known  to  turn  their  at- 
tention to  the  pine  trees.  One  instance  is  recorded  of  their  eating 
frozen  crab-apples,  that  remained  on  the  trees  until  mid-winter.  In 
addition  to  evergreens,  maple,  beech  and  elm  woods,  they  frequent 
orchards,  where  apple  seeds  are  favorite  food.    They  gather  food  from 
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the  trees  and  also  pick  it  off  the  ground.  When  on  the  ground  feed- 
ing, they  are  quite  silent.  They  move  by  hopping,  holding  them- 
selves like  robins,  and  turn  over  the  leaves  with  great  dexterity, 
picking  up  the  seeds  from  under  them.  The  males  have  a  loud  call 
note,  a  sharp,  metallic  cry  like  the  note  of  a  trumpet,  which  they  utter 
frequently  when  excited.  The  females  chatter  like  Bohemian  War- 
wings  {Ampelis  garrulus).  Their  song  towards  spring  is  a  rambling, 
jerky  warble,  beginning  low,  suddenly  increasing  in  power,  and  aa 
suddenly  ceasing,  as  though  the  singer  were  out  of  breath.  They  are 
usually  found  in  flocks  of  six  to  twelve  individuals.  Sometimes,  how- 
ever, there  are  twenty  or  thirty  in*  a  flock.  It  is  but  rarely  that  full 
plumaged  males  will  be  found  among  them.  During  the  more  severe 
part  of  the  winter,  they  are  usually  tame  and  unsuspicious;  this  some- 
times continues  through  their  stay,  but  they  often  become  shy  before 
they  leave.  Sometimes,  when  one  is  shot,  all  will  leave;  usually,  how- 
ever, they  will  remain  until  a  number  are  killed  before  taking  flight. 
Their  flight  through  the  woods  is  very  swift,  reminding  one,  by  the 
dexterity  with  which  they  avoid  branches,  of  a  Pigeon;  when  in  the 
open,  it  is  more  like  that  of  a  Blackbird  (See  Butler,  Some  Notes 
Concerning  the  Evening  Grosbeak,  The  Auk,  Vol.  IX.,  pp.  238,  247. 
Further  notes  on  the  Evening  Grosbeak,  The  Auk,  Vol.  X.,  April, 
1893,  pp.  155-157;  also  Proceedings  of  the  Ornithological  sub-section 
of  the  Biological  Section  of  the  Canadian  Institute  for  1890-91.). 

119,     «lt»U8  PINICOLA   ViKILLOT. 

197.    (515).    Finicola  enucleator  (Linn.). 

Pine  Grosbeak. 

Adult  Male. — Carmine;  paler  ashy  on  the  belly;  darker  and  streaked 
with  dusky  on  the  back;  wings  and  tail,  dusky,  the  former  much 
edged  with  white  and  with  two  white  bars.  Adult  Female. — Ashy; 
paler  below;  head,  back  and  lower  parts,  brownish,  shaded  with  olive; 
rump,  olive-yellow;  wings,  similar  to  those  of  male.  Immature. — 
Similar  to  female,  but  more  ashy. 

Length,  8.25-9.00;  wing,  4.50-5.00;  tail,  3.70-4.45. 

Range. — Northern  parts  of  Northern  Hemisphere.  In  America, 
breeding  from  Maine,  Quebec  and  mountains  of  Colorado  northward. 
In  winter,  in-egularly  into  northern  United  States,  rarely  as  far  as 
northern  Illinois,  northern  Indiana,  Pennsylvania,  New  York  and 
southern  New  England. 

Nesty  in  coniferous  trees;  of  twigs  and  rootlets,  lined  with  finer  ma- 
terials. EggSy  "usually  4;  pale  greenish-blue,  spotted  and  blotched 
with  dark  brown  surface  markings,  and  lilac  shell  spots;  1.06  by  .74.*' 
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Irregnlar  or  accidental  winter  visitor.  Mr.  J.  W.  Byrkit  identified 
it  at  Michigan  City.  Ur.  G.  A.  Stockbridge  informs  me  there  is  ft 
specimen  in  the  collection  of  Prof.  H.  IKtemling,  Conconlia  College, 
Ft  Wajne,  Ind.,  that  vas  taken  near  that  city  by  the  late  Mr.  Q. 
Ang.  Smith.  It  was  observed  at  Waukegan,  111.,  Jan.  2,  1884  (Eidg., 
Birds  of  m.,  I.,  p.  224).  Mr.  Geo.  L.  Toppftu  once  noted  it  in  Lake 
County,  Ind.,  and  thinks  it  was  in  the  winter  of  1884-5. 


Mr.  F.  M.  Woodruff  writes  that  a  few  days  before  January  1,  1896, 
Mr.  John  F.  Ferry  took  a  number  of  specimens  from  a  fiock  of  Pine 
Qroebeaks  at  Lake  Forest,  111. 

Mr.  L.  0.  Pindar  reports  it  from  Fulton  County,  Kentucky,  aeveral 
times  between  February  7  and  March  19,  -1888  (The  Aok,  July, 
1888,  p.  321). 

They  were  seen  in  flocks  of  thousands  in  Jackson  County,  Mich.,  in 
1S8I,  and  were  very  tame.  Jackson  County  is  only  one  comity  re- 
moved from  Indiana.  With  that  exception,  they  are  reported  as  rare 
in  southern  Michigan.  They  are  found  far  north,  where  Mr.  Nelson 
says  they  withstand  the  cold  of  these  forests  even  within  the  Ardie 
Circle.  Wherever  found  they  appear  in  flocks,  the  greater  part  of 
which  are  yoiing  and  females.  Adult  males  are  few  some  writen 
say,  from  one  to  ten  or  fifteen  of  the  plainer-colored  birds.  Their 
disposition  is  agreeable,  social  and  gentle.  The  fruit  of  the  red  cedar 
and  berries  of  the  mountain  ash  are  favorite  foods  along  the  southern 
portion  of  their  winter  range. 
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198.    (517).    Carpodaous  purpureuB  (Gmel.). 

Purple  Finch. 

Adult  Male. — Crimson,  rosy  or  purplish-red,  most  intense  on  the 
crown,  fading  to  white  on  the  belly,  mixed  with  dusky  streaks  on  the 
back;  wings  and  tail,  dusky,  with  reddish  edgings,  and  the  wing  coverts 
tipped  with  the  same;  lores  and  feathers  all  around  the  base  of  the  bill, 
hoary.  Female  and  Young. — With  no  red;  olivaceous-brown,  brighter 
on  rump,  the  feathers  above  all  with  paler  edges,  producing  a  streaked 
appearance;  below,  white,  thickly  spotted  and  streaked  with  olive- 
brown,  except  on  the  middle  of  the  belly  and  under  tail-coverts;  ob- 
scure whitish  superciliary  and  maxillary  lines.  Young  males  show 
every  gradation  between  these  extremes  in  gradually  assuming  the 
male  plumage,  and  are  frequently  brownish-yellow  or  bronzy  below. 

Length,  5.50-6.26;  wing,  3.15-3.40;  tail,  2.30-2.50. 

Range. — Eastern  North  America,  from  Gulf  of  Mexico  north  to 
Labrador  and  Saskatchewan.  Breeds  from  Illinois  and  Pennsylvania 
northward.    Winters  from  Indiana  and  Pennsylvania  southward. 

Nest,  usually  in  evergreen;  of  weeds,  grass,  bark  shreds,  vegetable 
fibre;  lined  with  hair.  Eggs,  4-5;  pale  green,  with  spots  and  irregular 
lines  of  dark-brown  and  lilac,  chiefly  towards  the  larger  end;  .85  by 
.65. 

These  birds,  when  not  in  full  plumage,  more  nearly,  both  in  shape 
and  coloration,  resemble  the  English  Sparrow  than  any  of  our  native 
birds.  They  are  often  killed  for  the  saucy  foreigners  by  those  who 
do  not  distinguish  them. 

The  Purple  Finch  is  a  regular  migrant  in  varying  numbers,  and  is 
irregularly  a  winter  resident,  even  to  the  northern  limits  of  the  State, 
in  favorite  localities.  In  northern  Indiana  they  may  possibly  be 
found  occasionally  to  remain  through  the  summer.  The  winter  of 
1887-8  a  company  of  these  birds  remained  all  winter  near  Sedan,  De- 
kalb County,  and  a  number  more  were  found  in  the  same  woods 
through  November,  1891  (Mrs.  J.  L.  Hine).  They  were  found  Janu- 
ary 9,  1896,  at  Lake  Forest,  111.;  January  25,  1879,  in  Carroll  County; 
January  21,  1894,  and  through  the  winter  of  4894-5  at  Qreencastle, 
Ind.;  December  15, 1894,  in  Johnson  County.  Prof.  W.  W.  Cooke  says 
they  breed  in  northern  Illinois,  eggs  having  been  taken  at  Polo,  HI. 
(Bird  Mig.,  Miss.  Val.,  p.  179).  They  have  also  been  taken  at  Wau- 
kegan  in  the  breeding  season  (Nehrling,  N.  A.  Birds,  Pt.  IX.,  p.  31). 
Prof.  A.  J.  Cook  reports  it  breeding  at  Lansing,  Mich.  (Birds  of  Mich., 
p.  107). 
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They  are  most  common  during  the  spring  migrations  in  March  and 
April,  being  also  occasionally  seen  in  February  and  early  May,  and  in 
fall  in  October,  though  they  may  be  noted  rarely  as  early  as  late 
August  and  late  into  November.  The  following  dates  give  respectively 
the  earliest  and  latest  date  of  first  arrival  and  the  latest  date  of 
departure  in  spring  at  the  places  noted:  Vincennes,  March  4,  1897; 
Bed  Key,  February  15,  1895;  Brookville,  February  26,  1892;  April  26, 
1881,  1887;  depart,  April  30,  1887;  Richmond,  March  20,  1892;  de- 
part. May  11,  1897;  Greensburg,  April  23,  1893;  April  30,  1896;  de- 
part. May  7, 1893;  Lafayette,  March  13, 1897;  April  28, 1895;  Chicago, 
HI.,  April  12,  1884;  April  28,  1885;  Petersburg,  Mich.,  March  17, 
1889;  April  23,  1897.  At  Brookville  they  have  been  noted  in  spring 
nine  years  out  of  twenty-one.  Some  years  they  are  found  but  for 
a  day;  others,  they  remain  for  several  days.  They  are  usually  found 
in  flocks,  but  occasionally  single  birds  are  seen.  In  1896  they  were 
noted  in  Cook  County,  HI.,  August  21,  and  remained  that  fall  until 
October  31,  while  in  1895  they  were  found  there  November  4.  At 
Greensburg,  Ind.,  the  year  last  mentioned,  they  were  found  October 
26.  In  1894  they  were  seen  at  Sedan  October  11  to  October  31,  and 
in  1891  were  present  through  November.  In  Carroll  County  they  were 
noted  from  October  12  to  October  19,  1878.  In  spring  they  may  be 
noted  as  feeding  upon  the  opening  buds  of  the  elms,  particularly  the 
red  elm,  of  which  they  seem  to  be  very  fond. 

They  may  be  found  wherever  elms  grow,  and  prefer  less  dense  woods 
or  the  straggling  trees  along  smaller  waterways.  Sometimes  they  are 
quiet  while  feeding.  In  April,  however,  their  voices  may  often  be 
noted  reaching  through  the  woodland  for  a  considerable  distance.  To 
me,  the  song  somewhat  resembles  that  of  the  warbling  vireo.  The 
song  is  a  beautiful  liquid  utterance,  and  I  fancy  it  as  the  beginning 
of  the  nuptial  courtship.  They  usually  nest  in  cedars,  spruce  or  other 
evergreens,  but  occasionally  build  in  apple  trees.  In  height,  they  are 
found  from  5  feet  to  50.  The  nests  are  placed  upon  a  limb  among 
the  twigs.  The  nest  is  shallow  and  composed  of  vegetable  fibres, 
grass,  shreds  of  bark;  sometimes  they  are  nicely  woven  and  lined  with 
a  well-woven  mat.  In  the  fall  they  feed  upon  seeds,  being  especially 
fond  of  hemp  and  sunflower  seeds. 
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199.    (521).    Loxia  currirostra  minor  (Brkhm.)- 

American  CrOBsbill. 


Adult  Male. — Bill,  crosaed;  above,  bricky-red;  wings,  bladdBh,  un- 
marked. Female. — BrovQish-oliTe,  streaked  and  speckled  with  dwikj, 
the  rump  saffron.  Immature  Maiea. — Mottled  with  greenish  and  green- 
ish yellow. 

Length,  6.50-6.26;  wing,  3.20-3.60;  tail,  1.86-2.40. 

Range. — Northern  North  America  in  winter;  south  irregularly  to 
SoDth  Carolina  and  liouisiana.  Of  irr^nlar  occurrence  south  into 
the  Ohio  Valley  in  summer.  Breeds  along  the  Alleghauies  from 
the  northern  United  States  and  occasionally  to  Georgia. 

Nett,  in  eyergreen  trees;  of  evergreen  twigs,  bark;  lined  with  hoiae- 
hair,  fine  rootlets,  grass  and  feathers.  Eggs,  3-4;  pale  greeniah, 
qK>tted  and  dotted,'  mostly  at  larger  end  with  various  shades  of  brown 
and  purplish;  .75  by  .67  (Bicknell,  N.  0.  C,  Vol.  V.,  pp.  7-11). 

A  very  erratic  bird.  When  found  is  generally  noted  as  a  winter 
Tiaitor  or  migrant  in  flocks;  less  common  in  southern  Indiana;  some 
winters  wholly  wanting.  They  are  sometimes  found  singly  in  company 
with  Pine  Siskins.  Prefers  localities  where  pines  or  other  coniferoos 
trees  are  fonnd.  There  they  sometimes  remain  quite  well  into  the 
nmuner,  and  are  reported  to  breed. 
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Dr.  Haymond  makes  no  record  of  the  Crossbill  in  his  list  of  1856, 
and  the  first  account  at  hand  is  that  of  Dr.  Wheaton,  who  noted  it  from 
Ohio  in  the  winter  of  1869-60.  Dr.  Haymond  included  it  in  his  report 
of  the  birds  of  Franklin  County  in  1869.  That  year  and  the  succeed- 
ing, Mr.  C.  E.  Aiken  observed  them  in  Lake  County,  Ind.,  and  Cook 
County,  111.  They  were  not  again  observed  in  Indiana  until  the  winter 
of  1882-3,  when  they  spread  over  Indiana  and  reached  at  least  to 
Nelson  County,  Ky.  (Beecham,  p.  24).  That  winter  they  were  reported 
by  Prof.  Evermann  from  Monroe  and  Carroll  counties,  and  Mr.  E.  K. 
Quick  and  myself  took*  them  at  Brookville. 

The  three  succeeding  winters  they  were  noted  in  diflferent  parts  of 
the  State,  as  far  south  as  Bloomington.  In  May,  1887,  they  were 
reported  from  Lake  County.  The  succeeding  fall  they  were  found  at 
Brookville  from  October  29  to  November  19,  and  from  there  and 
Terre  Haute  northward  were  reported  the  following  winter  and  spring. 
The  winter  of  1888-9,  they  were  found  over  western  Indiana,  as  far 
south  as  Vincennes.  Prom  that  time  until  1897,  when  they  were 
noted  at  Lafayette,  they  were  not  reported  from  the  State  in  winter. 
They  were,  however,  reported  as  migrant  in  the  spring  of  1890,  1891, 
1892,  and  1895,  and  in  the  fall  of  1894;  Wabash,  September  11,  1894 
(Ulrey  and  Wallace).  When  they  visit  us,  they  usually  arrive  in  late 
October  or  November,  and  pass  northward  in  March  and  April.  Some- 
times, however,  they  remain  much  later. .  Mr.  C.  E.  Aiken  tells  me 
they  became  very  abundant  in  the  vicinity  of  Chicago,  including  Lake 
County,  Ind.,  in  July  and  August,  1869,  and  remained  until  late  in  the 
fall.  They  fed  greedily  on  sunflower  seeds,  and  were  so  sluggish  that 
one  could  approach  within  a  few  feet  of  them,  so  that  they  fell  an 
easy  prey  to  boys  with  catapults.  He  ssljs  they  were  not  rare  the  suc- 
ceeding year  in  the  vicinity  of  Chicago.  The  summer  of  1878  they 
were  found  at  Columbus,  0.,  and  abundantly  at  Cleveland,  0.  In 
1885  they  remained  at  Bloomington  until  May  12;  in  1886  they  were 
noted  July  10,  13,  and  14.  They  have  also  been  noted  in  summer  at 
Muncie,  May  4, 1888;  Greencastle,  July  27, 1891;  Bainbridge,  July  11- 
15,  1892;  Lafayette,  March  11  to  June  30,  1892;  March  30 
to  May  22,  1895;  February  22  to  May  24,  1897.  Por  the  notes  from 
Lafayette  I  am  indebted  to  Messrs.  L.  A.  and  C.  D.  Test. 

In  the  summer  of  1878  they  were  reported  to  have  bred  in  the 
vicinity  of  Cleveland,  0.  Dr.  Wheaton  reports  it  having  been  known 
to  nest  in  Indiana  (Ohio  Qeol.  Survey,  Vol.  IV.,  1879,  p.  317).  Mr. 
E.  M.  Kindle  informs  me  that  Mr.  Sam  Hunter  reported  a  pair  of 
these  Crossbills  to  have  bred  at  Bloomington,  Ind.,  in  1885.  The 
nest  was  said  to  have  been  placed  in  a  pine  tree  and  was  made  ex- 
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clusively  of  pine  burrs.  Mr.  R.  B.  MoflBit  informs  me  they  nested  at 
West  Lafayette,  in  1885,  and  that  young  birds  were  taken  there. 

Dr.  H.  A.  Atkins  is  said  to  have  taken  their  nests  near  Locke,  Mich., 
July  13,  1880.  They  are  said  to  nest  early,  often  in  February,  while 
the  snow  still  covers  the  earth,  but  they  have  been  found  nesting  until 
into  July. 

They  feed  principally  upon  the  seeds  of  conifers,  which  they  extract 
from  the  cones.  The  crackling  of  these  burrs  was  what  first  called  my 
attention  to  the  Crossbills.  They  uttered  no  note,  but  busily  tore  off 
the  plates  and  picked  out  the  seeds.  The  sound  resembled  the  crack- 
ling noise  made  by  the  opening  of  the  cone  left  on  the  tree  under  the 
warping  influence  of  a  warm  spring  sun.  They  sought  their  food  both 
upon  the  tree  and  upon  the  ground  beneath  it.  They  were  very  tame, 
permitting  me  to  approach  quite  close  to  them,  apparently  unnoticed. 
When  they  took  wing,  they  uttered  a  note  which  Mr.  Otto  Widmann 
has  compared  to  the  "parent  call  of  Progney'  our  Purple  Martin.  Mr. 
Widmann  informs  me  that  they  were  attracted  to  the  vicinity  of  Old 
Orchard,  Mo.,  partially  by  the  abundance  of  apples  left  on  the  trees 
the  winter  of  1891-2.  These,  I  presume,  formed  part  of  their  food. 
They  also  eat  elm  buds  in  May.  They  also  eat  the  seeds  of  horse- 
weeds.  Mr.  Jesse  Earlle  found  a  male  in  breeding  plumage  and  four 
other  Crossbills  in  dull  plumage  apparently  probing  the  mud  about 
the  borders  of  a  mill  pond  near  Greencastle,  July  27,  1891.  The 
specimen  first  mentioned  he  shot.  But  a  small  proportion  of  the  birds 
seen — as  they  move  about  in  fiocks  of  varying  size — are  males.  Mr. 
Nehrling  says  its  song  consists  of  a  number  of  loud,  flute-like  notes 
which  are  frequently  intermingled  with  several  harsh  chattering  tones 
(N.  A.  B.,  p.  41).  (See  Butler.  The  range  of  the  Crossbill  in  the  Ohio 
Valley,  with  notes,  on  the  unusual  occurrence  in  summer.  Papers 
read  at  the  World's  Congress  of  Ornithology  in  Chicago,  1893-1896, 
pp.  47-58,  and  Proc.  Indiana  Acad.  Sci.,  1892,  pp.  63-72.) 

200.    (522).    Loxia  leucoptera  Gmel. 

White-winged  Crossbill. 

Wings  in  both  sexes,  with  two  conspicuous  white  bars;  bill,  crossed. 
Male, — Rosy-red.  Female. — Brownish-olive,  streaked  with  dusky,  the 
rump  saffron.    Immature  Males. — Mottled  as  in  last  species. 

Ijength,  6.00-6.60;  wing,  3.50;  tail,  2.60. 

Range. — ^Northern  North  America,  south  in  winter  to  northern 
Indiana  and  Pennsylvania,  rarely  to  Kansas,  southern  Ohio  and  Vir- 
ginia. Breeds  from  northern  New  England  and  northern  Rocky 
Mountains  north. 
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Nut,  of  twigs  and  stripe  of  birch  bark,  corered  extern&lly  with 
inoBS  {Utnea),  and  lined  with  soft  moes  and  hair;  in  an  evergreen  in 
deep  forest.  Bggs,  3  (F);  pale  blue,  spotted  and  streaked  near  larger 
end  with  reddish-brown  and  lilac;  .80  hy  .55.    (Chamberlain). 

These  Crossbills  are  more  rare  than  the  preceding  speciee,  but  their 
Tisits  are  of  the  same  irregular  character.  Usually  they  are  found  in 
flocks.  They  often  accompany  the  common  Crossbill,  and  may  be 
looked  for  at  the  same  time  in  similar  localities.  The  habits  of  the 
two  birds  are  similar. 


Whil«-wing«cl  Oroubill.    |Redu»d.) 


Dr.  J.  M.  Wheaton  mentioned  it  in  his  catalogue  of  the  Birds  of 
Ohio,  in  1861.  In  the  winter  of  1868-9,  Mr.  Chas.  Dury  found  this 
and  the  last  mentioned  species  together  in  the  vicinity  of  Cincinnati 
in  large  flocks  in  the  proportion  of  two  of  that  to  one  of  this  species. 
Mr.  C.  E.  Aiken  reports  the  first  record  of  the  White-winged  Crossbill 
from  Indiana.  The  summer  of  1869,  in  the  vicinity  of  Chicago,  in 
Cook  Comity,  III.,  and  Ijake  County,  Ind.,  he  found  this  species  in 
company  with  the  last,  and  they  remained  throughout  the  winter  suc- 
ceeding. About  1878  a  pair  of  these  bircis  was  taken  at  Ft.  Wayne. 
The  female  is  now  in  the  collection  of  Mr.  C.  A.  Stockbridge,  who  has 
kindly  permitted  me  to  examine  it. 

Mr.  Fletcher  M.  Noe  reports  its  occurrence  near  Indianapolia  early 
in  1883.  February  6,  1883,  Prof.  B.  W.  Everraann  shot  two  males 
from  a  flock  of  fifteen  of  these  birds  at  Bloomington.  Others  were 
taken  February  10  and  12,  Mr.  J.  W.  Byrkit  found  both  species  to- 
gether at  Michigan  City  the  winter  of  1883-4.  Miss  H.  E.  Colfax  in- 
forms me  of  its  occurrence  there  as  late  as  June  86,  1884.  Mr.  Chas. 
Dury  reports  it  from  Michigan  City,  he  thinks,  1885.  Hon.  R.  Wes. 
McBride  reports  it  in  Dekalb  County,  where  Mrs.  J.  L.  Hine  tells  me 
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Mr.  McCord  shot  two  in  the  court-house  yard  at  Auburn,  March  8, 
1886.  Prof.  B.  W.  Evermann  killed  a  female  with  a  stick,  the  only 
one  seen,  at  Burlington.  Another  female  was  seen  at  Camden,  March 
16,  1885.  The  only  instance  of  its  occurrence  in  summer  in  the  Ohio 
Valley  is  that  given  me  by  the  late  Mr.  C.  H.  Bollman.  He  saw  eleven 
on  a  fir  tree  in  Bloomington,  Ind.,  June  24,  1886.  This  species 
has  been  found  breeding  in  Maine,  in  winter.  Mr.  H.  Nehrling  men- 
tions a  nest  having  been  found  April  21,  1891,  in  Delta  County, 
Mich.  Nests  of  this  species  have  been  but  rarely  found,  and  are  still 
desirable  in  collections.  (See  same  papers  referred  to  at  end  of  last 
species.)  In  addition  to  the  same  kind  of  food  eaten  by  the  other 
species,  they  are  said  to  eat  decayed  garden  fruits,  the  seeds  of  beech, 
grass  and  canker  worms.  They  have  a  chattering  note,  uttered  when 
they  fly,  and  in  their  breeding  grounds  have  a  song,  which  is  de- 
scribed as  low,  sweet  and  disconnected. 

122.    Oknus  ACANTHTS  Brchstein. 

o^  Wing  3.00  or  less;  tail  2.50  or  less.  A.  linaria  (Linn.).      201 

o^.  Wing  usually  over  3.00;  tail  2.(>0  or  more ;  hill  much  larger  and  stouter. 

A.  linaria  rostrata  (Coues.).    202 

201.     (528).    Acanthis  linaria  (Linn  ). 

Redpoll. 

Adult  Male. — Above,  streaked  with  dusky  and  flaxen  in  about  equal 
amounts;  crown,  with  a  patch  of  crimson;  rump  and  breast,  pink; 
throat,  with  a  black  patch;  belly,  dull  white,  sides  streaked;  wings, 
bro\*Tiisli-dusky,  with  two  white  bars.  Adult  Female. — Without  pink 
on  breast  and  rump.  Young. — Head,  neck  and  breast,  streaked,  and 
showing  no  red  or  pink.    Bill,  pointed  and  yellow. 

Length,  4.50-5.00;  wing,  2.70-2.80;  tail,  2.30-2.35.  Bill,  length,  .32- 
.36;  depth  at  base,  about  .20-.25;  tarsus,  .52-.55. 

Banoe. — Northern  pait  of  northern  hemisphere  in  North  America; 
south,  irregularly  in  winter  to  Kansas,  Indiana  and  D.  C.  Breeds 
far  north. 

Nest,  in  low  tree  or  bush;  of  grass  and  moss,  lined  with  plant-down 
and  feathers.  Eggs,  4-G;  pale  bluish  or  greenish-white  speckled  with 
reddish-brown;  .67  by  .48. 

The  little  Eedpoll  is  an  irregular  winter  visitor.  Some  years  they 
occur  in  immense  numbers  in  the  northern  part  of  the  State.  Poe- 
wbly  it  is  to  be  found  there  most  every  winter,  but  in  the  southern  por- 
tion of  the  State  it  is  rare. 
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• 

Mr.  Chas.  Dury  took  a  single  specimen  in  the  vicinity  of  Cincinnati 
in  January,  1869.  The  first  recoi'd  for  Indiana  is  a  specimen  taken  by 
Prof.  B.  W.  Evermann,  at  Camden,  November  5,  1878.  From  south- 
ern Indiana  there  are  but  few  notes.  Dr.  C.  R.  Case  noted  it  in  flocki 
in  Franklin  County,  February  10,  1881.  Prof.  Evermann  identified  a 
single  bird  at  Bloomington  in  December,  1882.  Mr.  E.  L.  Guthrie 
obtained  specimens  in  Decatur  County  the  winter  of  1883.  Mr.  Chan- 
cey  Juday  obtained  specimens  from  a  flock  of  twenty  at  Bloomington, 
April  12,  1895.  They  have  also  been  reported  as  follows  in  winter: 
That  of  1889-90,  they  were  distributed  generally  over  the  northern 
part  of  the  State  in  some  numbers,  having  been  reported  from  Benton, 
Wabash,  Allen  and  Dekalb;  1892-3,  there  were  many  about  Elkhart; 
1895-6,  they  were  tolerably  common  in  Cook  County,  111.,  and  Lake 
County,  Ind.;  1896-7,  they  seem  to  have  been  generally  distributed 
northward,  having  been  reported  as  common  in  the  vicinity  of  Chi- 
cago; noted  at  different  times  in  Lake  County  and  common  in  March 
at  Sandusky,  0..  There  is  a  specimen  in  the  State  Museum  at  Indian- 
apolis, from  Boone  County,  Ind.  The  earliest  date  of  arrival  in  fall 
is  October  24,  1896,  when  they  appeared  commonly  at  Chicago.  They 
remained  in  that  vicinity  in  1885  until  April  26. 

While  often  found  among^  the  evergreens,  they  also  frequent  weed 
patches,  eating  the  seeds,  after  the  manner  of  the  American  Gold- 
finch. They  are  easily  frightened  from  their  feeding  grounds,  but 
soon  return,  uttering  a  soft  call,  as  if  to  reassure  each  other.  Mr.  H. 
Nehrling  observed  them  in  1875-6  at  Oak  Park,  111.  He  says:  "With- 
out fear,  they  came  under  the  kitchen  windows,  picking  up  millet, 
canary  seed  and  crumbs  of  bread.  The  weeds  in  the  garden  (a  species 
of  Ambrosia),  and  the  hemp  stalks,  were  thoroughly  searched  for  food. 
Like  Titmice,  they  climbed,  head  downward,  along  branches  of  shrubs 
and  weed  stalks,  always  uttering  a  peculiar  chett,  or  chett-cherrett'* 
(Birds  N.  A.,  X.,  p.  51).  They  are  very  tame  and  unsuspicious  when 
undisturbed,  but  when  frightened  become  wild.  Their  flight  is  not 
high,  and  the  scattered  flocks  move  along  in  undulating  lines.  The 
late  Dr.  Kirtland,  of  Ohio,  records  a  crippled  Redpoll  which  came  into 
his  possession  in  the  winter  of  1868,  that  ate  crumbs  of  bread  and  hay- 
seed, and  rapidly  recovered.  It  learned  to  live  exclusively  upon  the 
parasitic  insects  of  house  plant?,  and  did  so  until  it  escaped  in  the 
spring. 
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202.    (5286).    Aoanthis  linaria  rostrata  (Coues). 

Greater  Bedpoll. 

Similar  to  A.  linaria;  usually  more  heavily  streaked  on  sides^  and 
all  the  dimensions  larger. 

Length,  5.25-5.76;  wing,  3.00-3.30;  tail,  2.60-2.70;  bUl,  .41-.47; 
depth  of  bill  at  base,  .25-.30;  tarsus,  .65-.70. 

Range. — Greenland  and  northeast  North  America;  south,  irregu- 
larly in  winter — ^to  New  England,  New  York,  Ontario  and  northern 
Indiana  and  west  to  Manitoba. 

This  species,  which  is  said  to  be  common  in  Oreenlemd,  occasionally 
reaches  in  its  winter  wanderings  as  far  southwest  as  Ontario,  MichigMi, 
Illinois  and  Indiana. 

Diflferent  forms  of  Redpolls  are  associated  in  flocks,  but  this  and 
the  preceding  are  the  only  ones  that  have  been  taken  in  Indiana.  Mr. 
H.  K.  Coale  obtained  a  specimen  of  this  Redpoll  (No.  5340,  Mus.  H. 
K.  C.)  at  Davis  Station,  Starke  County,  Ind.,  January  1,  1884.  It 
was  found  with  a  flock  of  Redpolls  {A.  linaria),  feeding — eating 
seeds  of  weeds,  the  tops  of  which  protruded  through  the  snow.  Mr. 
Coale  had  taken  a  specimen  November  21,  1878,  in  Cook  County,  111., 
near  the  Indiana  line,  which  was  the  first  Illinois  record.  These  birds 
were  reported  as  Acanthis  linaria  holbceillii,  but  evidently  are  this 
form.    Its  habits  are  similar  to  that  of  its  more  common  relative. 

123.   Gksius  SPINUS  Koch. 

a^.  Inner  webs  of  tail  feathers  with  white  ]>atch ;  plumage  not  streaked. 

S.  tristiB  (Linn.).    208 

a'.  Inner   webs  of  tail   feathers  without   white   patch,  but  with  yellow  bases; 

plumage  streaked.  S.  piniiB  (Wils.).     204 

*203.    (529).    Spinus  tristis  (Linn.). 

American  Goldfinch. 
Synonyms,  Yellow  Bird,  Lettuce  Bird,  Salad  Bird. 

Adult  Male, — Bright  gamboge-yellow;  crown,  wings  and  tail,  black; 
lesser  wing-coverts,  band  across  the  greater  ones,  ends  of  secondaries 
and  tertiaries,  inner  margins  of  tail  feathers,  upper  and  under  tail- 
coverts  and  tibia,  white.  Female, — Yellowish-gray,  above;  greenish- 
yellow,  below;  no  black  on  forehead;  wing  and  tail  much  as  in  male. 
Young, — Reddish-olive,  above;  fulvous  yellow,  below;  two  broad 
bands  across  coverts,  and  broad  edges  to  the  last  half  jof  secondaries, 
pale  rufous  (B.,  B.  and  R.). 
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Length,  4.46-6.40;  wing,  2.60-2.90;  tail,  1.80-2.10. 

Banoe. — ^North  America,  from  southern  California  and  Gulf  coast 
north  to  Labrador,  Manitoba,  and  British  Columbia.  Breeds  from 
Virginia,  Kentucky  and  Kansas^  northward.  Winters  from  southern 
Ontario  and  northern  United  States,  southward. 

Nest,  usually  in  upright  fork  of  tree  or  bush,  5  to  25  feet  up,  a  neat 
structure  of  grass,  bark  strips  and  plant  fibres,  closely  woven,  and  lined 
with  plant  do^ini.    Eggs,  3-6;  pale  bluish-white;  .66  by  .62. 

Besident;  rare  some  winters,  northward.  Most  persons  fail  to  recog- 
nize the  bright,  black-winged,  black-capped  yellow  bird  of  May  and 
June  in  the  mottled  plumage  of  September.  In  spring  the  bright 
plumage  is  taken  on,  and  in  September  the  duller  winter  plumage 
begins  to  replace  it.  During  the  greater  part  of  the  year  these  birds 
associate  dn  flocks,  wandering  about  as  they  are  attracted  by  desirable 
food.  While  these  birds  are  always  present,  the  same  individuals  are 
not.  Those  which  winter  with  us  pass  northward,  and  the  bright- 
colored  ones,  who  have  changed  their  dress  farther  south,  come  upon 
us  quite  suddenly,  with  the  bursting  of  the  apple  blossoms  each  spring. 
They  usually  come  to  the  Whitewater  Valley  in  the  latter  part  of 
April,  but,  in  1883,  arrived  April  12,  and  in  1884,  not  until  April  30. 

With  the  advent  of  those  in  brighter  colors,  the  ones  which  have 
been  feeding  upon  the  buds  of  elms  and  other  early  flowering  trees, 
leave.  They  do  not  mate  upon  arrival,  but  postpone  their  nesting 
until  quite 'late.  The  earliest  I  observed  them  mating  was  May  9, 
1887.  Nests  may  generally  be  looked  for  after  July  1,  but  sets  of 
eggs  are  sometimes  found  in  August  and  September.  Their  song  is 
an  ecstatic  effort  that  is  very  pleasing.  It  is  loud  and  has  a  pecidiar 
flute-like  quality  that  adds  attractiveness  to  its  brilliant  effort.  The 
strain  may  be  written  thus:  chit,  chit,  chit-o-ree-e,  repeated  with 
trills  and  expressions  indescribable.  Besides,  it  is  continued  into  July 
and  sometimes  August,  and  becomes  more  conspicuous,  because  many 
of  its  rivals  have,  long  before  that,  ceased  to  sing.  In  1897,  I  last 
heard  it  July  22.  As  it  gallops  through  the  air,  apparently  riding  the 
wind-waves,  its  rythmic  note  has  been  interpreted  by  Mr.  F.  M.  Chap- 
man as  "per-chic-o-ree,"  "per-chic-^ree."  When  feeding  in  spring 
among  the  tree-buds,  it  has  a  note,  "co-ree,"  "co-ree,"  which  a  number 
sometimes  utter  together.  But  all  through  the  year  they  have  a  soft 
"tweet"  that  readily  distinguishes  them.  They  are  the  seed  destroyers 
par  excellence.  Sometimes  it  is  something  desirable,  like  the  seed  of 
lettuce,  turnip  and  hemp,  but  more  often  it  is  the  baneful  dandelion, 
burdock,  mullein,  and  other  pernicious  weeds.     Sunflower  seed  is  a 
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favorite  food.  In  winter  the  seeds  of  grasses,  rag-weeds,  horse-weeds, 
and  occasionally  sycamore,  are  eaten. 

They  are  very  tame.  In  summer  they  often  make  their  homes  in 
orchards,  lawns,  and  even  among  the  fruit  and  shade  trees  of  our 
towns.  In  autumn  the  garden  is  a  favorite  place.  In  winter  they  are 
often  found  about  the  barnyards  and  adjacent  shrubbery. 

Prof.  F.  H.  King  examined  34  stomachs  and  found  they  had  eaten 
20  plant  lice,  and  the  remainder  of  their  contents  w^  chiefly  weed 
seeds.  He  says  the  service  which  the  Thistle  Bird  does  in  destroying 
the  seeds  of  the  almost  uncontrollable  Canada  Thistle  throughout  the 
Eastern  and  Middle  States  must  be  very  great  (Geol.  Wis.,  I.,  p.  535).* 
Dr.  Wheaton  says  they  eat  the  Hessian  Fly. 

204.     (533).    Spinus  pinus.     (Wils.). 

Pine  Siskin. 
Svnoiivni,  Pink  Finch. 

"Tail  deeply  forked;  above,  brownish-olive;  beneath,  whitish,  every 
feather  streaked  distinctly  with  dusky;  concealed  bases  of  tail  feathers 
and  quills,  together  with  their  inner  edges,  sulphur-yellow;  outer 
edges  of  quills  and  tail  feathers,  yellowish-green.  Two  brownish- 
white  bands  on  the  wing.  Sexes  alike.  Young. — Similar,  but  the 
white  below  tinged  with  yellow,  the  upper  parts  with  reddish-brown, 
and  there  are  two  pale  ochraceous  bands  on  the  wing." 

Length,  4.50-5.25;  wing,  2.75-2.90;  tail,  1.85-1.95.    (B.  B.  and  R.). 

Range. — North  America,  from  Mexico  (Vera  Cruz)  north  into  Brit- 
ish provinces.  Breeds  from  south  New  England,  New  York,  the  south- 
em  limit  of  its  range  in  Mexico,  northward,  but  mostly  north  of 
United  States. 

Nest,  in  coniferous  trees,  of  grasses,  rootlets  (near  settled  places, 
string,  threads,  etc.);  lined  with  finer  material  of  the  same  kind,  hair 
and  feathers.  Eggs,  4;  pale  bluish-white,  spotted  and  blotched  with 
reddish  or  dark  brown,  vinaceous,  sometimes  lines  of  same  color;  .61 
by  .47. 

More  or  less  regular  winter  migrant,  and  rare  winter  resident. 
Sometimes  found  in  great  numbers,  in  flocks,  occasionally  associating 
with  Goldfinches,  in  winter,  and  with  Purple  Finches,  in  spring.  They 
resemble  the  Goldfinches  in  action,  in  fall  and  winter,  too,  but  not  in 
song.  Their  note  is  a  single  wheezy  syllable,  which  may  be  expressed 
as  "Cree,"  sometimes  highest  at  the  end,  again  highest  on  the  first 
vowel,  and  falling  towards  its  close.  Some  years  they  arrive  in  Octo- 
ber, others  in  November.     They  arrived  at  Wabash  early  in  October, 
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1896^  and  were  found  in  abundance  into  November.  They  also  were 
noted  at  Bloomington.  The  earliest  arrival  at  Brookville  is  October 
14,  1896.  That  fall  and  the  succeeding  spring  they  were  generally 
distributed  in  the  Whitewater  Valley,  but  were  not  abundant.  No- 
vember 17,  1882,  I  found  them  everywhere  along  the  Whitewater 
Eiver  bottoms  in  countless  numbers. 

Roadsides,  fence  rows,  weedy  banks  and  thickets,  com  and  stubble 
f  fields,  all  were  alive  with  their  fluttering  wings,  while  the  crackling  of 
weed  seeds  and  their  peculiar  note  added  voice  to  the  scene.  They 
were  present  in  great  numbers  throughout  the  winter.  Were  last  seen 
April  27.  Some  years  they  are  not  seen  after  February  or  March; 
others,  they  remain  until  late  April  or  May.  In  spring  they  frequent 
the  evergreen  trees  about  our  homes,  as  well  as  the  native  cedar, 
where  they  sometimes  are  found  in  company  with  the  Crossbills;  also, 
elms,  maples,  apple,  and  other  deciduous  trees,  where  they,  with 
habits  somewhat  resembling  the  Purple  Finches,  associate  with  them 
while  feeding.  The  spring  of  1885  they  remained  at  Brookville  until 
May  llj  while  the  spring  of  1887  they  generally  remained,  not  leaving 
until  May  5.  They  were  remarkably  abundant  at  Richmond,  where 
they  remained  until  May  24  (Hadley);  Lafayette,  May  29  (L.  A.  and 
C.  D.  Test);  Petersburg,  Mich.,  May  12  (Trombley).  Dr.  Jordan  took 
a  specimen  near  Indianapolis  in  midsummer  (Brayton).  One  was  ob- 
served at  Wabash,  with  Goldfinches,  several  times  between  June  10 
and  20,  1892.  They  were  feeding  on  mulberries  (Wallace).  The  last 
ones  to  remain  in  spring  are  very  shy.  They  frequent  the  higher  ever- 
greens in  little  companies,  and,  after  sitting  quietly  for  a  time,  all 
utter  their  lisping  "cree^'  together,  sometimes  repeating  it  two  or 
three  times.  After  an  interval  of  silence  they  repeat  the  call.  Dr. 
Wheaton  thought  it  probable  it  breeds  in  northern  Ohio,  and  Davie  • 
gives  it  as  breeding  in  Michigan  (Nests  and  Eggs  of  N.  A.  Birds,  1889, 
p.  293).  Nests,  \^ith  eggs,  have  been  found  from  near  the  first  of  May 
until  near  July  1.  Dr.  A.  K.  Fisher  took  a  nest  of  this  species  at 
Sing  Sing,  N.  Y.,  May  25,  1883  (See  Ridg.,  B.  111.,  p.  289). 

124.    Gknus  PLECTROPHENAX.    Stkj.seokr. 

205.    (534).    Flectrophenax  nivalis  (Linx.). 

Snowflake. 

SvnonvniH,  Snow  Buntin(},  White  Snowbird. 

Adultj  Breeding  Plumage. — White,  middle  of  back,  terminal  half  of 
primaries,  and  tertiaries,  and  two  middle  tail  feathers,  black;  legs  and 
bill,  black.  Adult  in  Winter. — White;  head,  rump  and  breast,  brown- 
ish; back,  brown  and  black,  streaked;  wings,  fuscous;  bill,  yellow. 
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darker  at  tip.  Female,  in  Breeding  Plumage. — Streaked  above  with 
black,  white  below. 

Length,  about  6.50-7.00;  wing,  4.20-4.60;  tail,  2.80-3.15. 

Banoe. — Northern  part  of  northern  hemisphere;  south  in  winter 
to  northern  Illinois,  northern  Indiana  and  northern  Ohio,  and  south- 
em  New  England.  Casually  to  District  of  Columbia,  Georgia  and 
Kentucky.    Breeds  from  Labrador  to  Alaska,  north. 

Nesty  on  ground,  of  grass  and  moss,  lined  with  fine  grass  and* 
feathers.  Sggs,  4-7;  greenish  or  bluish-white,  spotted,  principally 
about  the  larger  end,  with  brown;  .91  by  .64. 

The  Snowflake  comes  to  us  from  the  north,  in  flocks,  with  the  whirl- 
ing wreaths  of  the  midwinter  snow.  They  are  irregular  in  their  com- 
ing and  variable  in  their  numbers.  Sometimes  they  are  absent  for 
several  years.  Other  winters  they  occur  in  numbers  in  the  northern 
portion  t>f  the  State.  Farther  south  they  are  of  rare  occurrence,  ap- 
pearing during  the  coldest  weather. 

Dr.  Haymond  observed  it  in  Franklin  County,  where  it  was  later 
identified  by  Dr.  C.  B.  Case,  in  December,  1880.  Mr.  E.  L.  Guthrie 
noted  it  in  Decatur  County  the  winter  of  1883-4.  Mr.  Angus  Gaines 
informs  me  that  it  is  a  rare  winter  visitor  in  Knox  County.  Mr.  Bobert 
Bidgway  has  reported  a  single  specimen  from  Mt.  Carmel,  111.,  on  the 
opposite  side  of  the  Wabash  Biver.  They  were  quite  common  about 
Indianapolis  during  the  extreme  cold  weather  and  sno\^  of  January, 
1879  (Brayton). 

Mr.  J.  G.  Parker,  Jr.,  savs  of  it,  in  Cook  Countv,  111.,  and  Lake 
County,  Ind.:  "Not  uncommon  winter  visitor.  Found  in  large 'flocks 
on  our  prairies.  On  November  9,  1891,  I  found  these  birds  in  thou- 
sands on  the  sand  flats  about  Wolf  Lake.  December  17,  1895,  they 
were  very  abundant  on  the  beach  at  Miller's,  Ind.  The  last  leave 
for  the  north  during  March.    Latest,  March  15,  1884." 

Mr.  C.  E.  Aiken  says  they  were  exceedingly  abundant  in  the  vicinity 
of  Chicago  the  winter  of  1869-70.  They  were  noted  in  the  vicinity  of 
Chicago,  November  11,  1895  (Blackwelder),  and,  the  spring  of  1893, 
remained  until  March  12  (Dunn).  At  Plymouth,  Mich.,  they  appeared 
October  16,  1894,  and  in  1893  remained  until  March  20  (Alexander). 
They  have  been  noted  from  Michigan  City  as  a  rare  winter  visitor 
(Byrkit).  Miss  Colfax  reported  them  there,  January  15,  1884.  Away 
from  the  lakes  we  see  them  very  rarely  in  December,  generally  appear- 
ing in  January  and  February.  Among  other  localities  they  have  been 
noted  as  follows:  Newton  County,  seen  several  times  (Pfrimmer); 
Carroll  County,  January  15,  1884,  January  to  February,  1885  (Ever- 
mann);  Starke  County,  a  number  of  flocks  at  English  Lake,  February 
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14  and  15,  1891;  Wabash  County,  several,  winter  of  1892-3  (Wallace); 
Dekalb  County  (R.  W.  McBride);  Allen  County  (Stockbridge). 

While  usually  found  in  flocks  of  their  kind,  sometimes  small  num- 
bers, or  single  individuals,  are  sometimes  found  associated  with  flocks 
of  Horned  Larks,  with  which  at  times  may  be  found  Lapland  Long- 
spurs,  also. 

With  us,  they  frequent  the  meadows,  pastures,  stubble  and  other 
cultivated  land,  living  upon  seeds  of  different  kinds  of  grasses  and 
weeds.  From  examinations  made  of  the  stomachs  of  birds,  presumably 
taken  in  Wisconsin,  their  chief  food  was  found  to  be  the  seeds  of  the 
black  bind-weed  and  foxtail  grass  (King,  Wis.  Geology,  I.  p.  535). 
"They  keep  pretty  closely  in  flocks,  numbering  from  a  dozen  pr  so 
to  several  hundreds,  and,  though  they  spread  over  the  groimd  a  good 
deal  in  running  about  after  seeds,  they  fly  compactly  and  wheel  all 
together.  In  their  evolutions  they  present  a  pretty  sight,  and  have  a 
not  unpleasant  stridulent  sound,  from  the  mingling  of  the  weak  chir- 
rups from  so  many  throats'"  (Coues). 

125.    Genus  CALCARIUS  Bkchstkik. 

0^,  Lower  part^  whitieh;  but  little  white  on  outer  tail  feather. 

C.  lapponicus  (Linn.).     206 
a*.  Lower  parts  deep  buff;  much  white  on  two  outer  tail  feathers. 

C.  pictus  (Swains.).     207 

206.    (53t))-    Calcarius  lapponicus  (Linn). 

Xiapland  Xiongspur. 

Adult  Male  in  Summer. — Above,  brown,  spotted  with  black;  head 
and  juguhim,  black,  with  In'oad  white  supra-auricular  stripe;  lower 
parts,  dull  whitish:  nape,  bright  chestnut-rufous;  lesser  wing  coverts, 
grayisli;  middle  coverts,  dusky;  legs,  black.  J71  Winter. — Similar,  but 
throat  whitish,  jugular  patch  badly  defined,  head  much  tinged  with 
ochraceous,  and  rufous  of  nape  obscured  by  grayish.  Adult  Female  in 
Sunimer. — Head,  mostlv  dull-bufTv,  the  crown  with  two  broad  lateral 
stripes  of  broad  dusky  streaks,  the  ear  coverts  tipped  with  dusky  bar; 
a  dusky  patch  on  each  side  of  throat,  and  indication  of  one  on  the 
jugulum;  nape,  faintly  rufous,  streaked  with  black.  In  Winter. — Simi- 
lar, but  more  suffused  with  brownish.  Young. — Head,  neck,  jugulum, 
and  iipi)er  parts,  yellowish -fulvous,  streaked  with  black:  crown  and 
wings,  strongly  tinged  with  rufous.  TRidgway,  Orn.  of  111.,  Vol.  I-, 
p.  211). 

Length,  about  6.10-6.90:  wing,  3.60-.3.90. 

59 — Glol. 
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Range. — Northern  part  of  northern  hemisphere,  in  North  America; 
south  in  \*inter  to  Kansas,  California,  northern  Illinois,  northern  In- 
diana. Casually  to  South  Carolina,  Kentucky,  Texas,  and  North  Mex- 
ico.   Breeds  in  Arctic  regions. 

Nest,  on  ground,  in  clumps  of  grass,  of  grass  and  moss,  lined  with 
feathers.  J'^ggSy  4-5;  greenish-gray,  heavily  marked  or  washed  with 
chocolate;  .83  by  .60. 

The  Lapland  Longspur  ranges  farther  south  than  the  Snow  Bunt- 
ing. Like  it,  however,  it  is  found  in  flocks  varying  in  numbers  from 
a  few  individuals  to  several  hundred.  Often,  during  their  stay  with  us, 
they  and  the  Horned  Larks  are  associated  in  flocks.  To  the  northward, 
sometimes,  but  a  few  Larks  will  be  found  in  a  flock  of  Longspurs, 
while  farther  south,  where  usually  Longspurs  are  scarce,  a  few,  or  even 
single  birds,  may  be  found  in  flocks  of  I^iirks.  Their  actions,  in  some 
respects,  are  similar. 

Dr.  Whcaton  notes  that  frequently,  when  fir>t  flushed,  they  utter 
a  rapid,  rattling  note,  somewhat  like  that  of  the  Kingfisher.  ])ut  less 
loud  and  harsh.  They  are  irrcixuhir  in  their  visits  over  the  most  of 
Indiana,  occurring  in  fall,  winter  and  s])ring,  hut  are  seen  more  fre- 
quently and  more  numerously  than  the  Snowflake.  About  the  lower 
end  of  Lake  Michigan  they  are  sometimes  seen  in  great  numbers.  In 
the  vicinity  of  Chicago  they  were  exceedingly  abum.Tant  the  winter  of 
1809-70  (Aiken);  also  1895-6  (Blackwelderj,  and  1890-7  (Tallman). 
Mr.  Parker  says  it  is  a  common  spring  and  fall  migrant  in  Cook 
County,  111.  It  is  found  by  thousands  on  the  prairies  west  of  Engle- 
wood,  throughout  A])ril,  in  beautiful  spring  phimnge,  nnd  by  May  1 
most  have  gone  north.  Mr.  1'oppan  reports  it  as  a  common  spring 
miirrant  in  Lake  Counlv,  Ind.  In  Wavne  Countv,  irich.,  thev  were 
seen  the  winter  of  1891-:2,  and  springs  of  1892-93-94.-95  (Alexander). 
The  earliest  fall  record  from  that  vicinity  is  September  2(5,  1896,  and 
the  latest  spring  date  is  May  3,  1894.  From  March  28  tc  April  4, 
1896,  they  were  common,  in  immense  flocks,  in  fields,  aecompanied 
by  a  few  Shorelarks,  at  Laporte  (BarberV  Mr.  Byrkit  had  ])re- 
viously  reported  it  from  there. 

The  winter  of  1893-4  they  were  common  in  Wabash  Countv,  arriv- 
ing  in  September,  and  remaining  until  March  15.  Before  that  there 
were  but  two  records  of  its  occurrence  there.  It  has  been  noted  as  a 
rare  winter  visitor  in  Dekalb  County  (R.  W.  ^IcBride);  as  a  regular 
but  rare  winter  visitor  in  Allen  County;  a  pair  was  taken  at  Ft.  Wayne 
in  1880  (Stockbridge).  Dr.  J.  T.  Seovell  took  three  specimens  near 
Terre  Haute  in  the  winter  of  1881-2.  November  14.  1S93,  Jesse 
Earlle  obtained  a  single  specimen,  which  he  flushed  from  a  wheat 
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stubble,  on  bottom  land  of  Big  Walnut  Creek,  Putnam  County.  Two 
were  taken  at  Bloomington,  February  2,  1883  (Evermann).  There 
is  a  pair  in  the  Stat-e  Museum  at  Indianapolis  from  Boone  County. 
Mr.  Balmer  reports  it  as  a  winter  resident  in  Knox  County,  and  Mr. 
Robert  Ridgway  has  noted  large  flocks  at  Mt.  Carmel,  111.,  during 
severe  weather.  Mr.  E.  R.  Quick  identified  it  in  Franklin  County, 
March  1,  1897,  and  Mr.  V.  H.  Bamett  observed  it  in  Brown  County, 
January  29  and  30,  and  February  13,  1897. 

Mr.  B.  T.  Gault,  Glen  Ellyn,  111.,  says:  "June  14,  1889,  I  took  an 
adult  female.,  in  breeding  plumage,  at  Sheffield,  Lake  County,  Ind. 
When  first  seen  it  was  flushed  from  the  side  of  a  wagon  road,  near  Lake 
Michigan,  and,  taking  wing,  flew  ahead  of  me  but  a  few  feet  above  the 
ground.  It  seemed  rather  tame,  and  the  probabilities  are  that  it  may 
have  been  crippled  earlier  in  the  season,  thus  accounting  for  its  late 
sojourn  in  this  latitude;  but,  judging  from  its  appearance  when 
skinned,  it  must  have  recovere<l  entirely  from  the  effect  of  wounds 
previously  received  (The  Auk,  Vol.  VI.,  No.  3,  p.  278). 

While  with  us  its  food  is  wholly  the  seeds  of  weeds  and  grasses.  Of 
six  examined  by  Prof.  King,  each  had. eaten  more  than  one  hundred 
seeds  of  pigeon  ^ass  and  black  bind-weed  (Geol.  Wis.,  I.,  p.  536). 

It  is  common  in  northern  Europe  and  northern  Asia,  also  breeding 
in  the  Arctic  portions  of  those  continents,  as  it  does  in  North  America. 
Mr.  E.  W.  Nelson  fc»und  it  breeding  abundantly  on  the  grassy  flats 
near  St.  ^lichael's,  Alaska.  Thev  arrive  there  earlv  in  Mav,  while  the 
ground  is  still  largely  covered  with  snow,  and- by  the  middle  of  that 
month  are  common.  **The  males,  as  if  conscious  of  their  handsome 
pliiniage.  choose  the  tops  of  the  only  breaks  in  the  monotonous  level, 
which  are  small,  rounded  knolls  and  tussocks.  The  male  utters  its 
song  as  it  flies  upward  from  one  of  these  knolls,  and  when  it  reaches 
the  height  of  ten  or  fifteen  yards,  it  extends  the  points  of  its  wings 
upwards,  forming  a  large  V-shaped  figure,  and  fioats  gently  to  the 
ground,  uttering,  as  it  slowly  sinks,  its  liquid  tones,  which  fall  in 
tinklinir  succession  upon  the  ear,  and  are,  perhaps,  the  sweetest  notes 
that  one  hears  during  the  entire  spring-time  of  these  regions.  It  is 
an  cxcjuisite  jingling  melody,  having  much  less  power  than  that  of  the 
Bobolink,  but  with  the  same  general  character,  and,  though  shorter, 
it  has  even  more  melody  than  the  song  of  that  well  known  bird.  The 
nests  are  placed  on  the  drier  portions  of  the  flats;  a  hummock  or  tuft 
of  grass  i<  chosen,  or  perhaps  a  projecting  bunch  of  dwarf  willow 
stems,  and.  as  one  comes  directly  upon  it,  the  female  usually  flutters 
off  under  one's  fei't."'    (N.  H.  Coll.,  in  Alaska,  pp.  184,  185). 
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207.    (537).    Calcarius  pictus  (Swains.). 

Smith's  Longspur. 
Synonym,  Painted  I^n<;8imr. 

Outer  tail  feathers  dusky  at  base;  lower  parts,  deep  buff;  le^jfs,  yellow. 

"J/a/e  in  Spring. — Top  and  sides  of  head,  bhick;  a  line  from  bill 
over  the  eyes,,  lores,  lower  and  posterior  border*  of  the  ])lack  cheeks, 
ears  (encircled  by  black),  and  a  small  patch  in  the  nape,  white;  entire 
under  parts  and  extending  round  neck  to  nape  (wlicre  it  bounds 
abruptly  the  black  of  head),  buff  or  light  cinnamon  yellow;  the  under 
tail  coverts,  paler;  the  inside  of  wings,  white;  feathers  of  upper  surface, 
black,  edged  with  yellowish-iyray;  shou]dei>;  or  lesser  covert*,  and  the 
greater,  black:  middle,  white,  I'orminjr  a  conspicuous  patch;  (juills, 
edged  externally  with  whit^,  this  involving  the  whole  outer  web  of 
outermost  primary;  whole  of  outer  and  most  of  second  tail  feathers, 
white;  bill,  dusky;  lower  mandible  and  legs,  yellowisli.  Female. — The 
markings  of  male  faintly  indicated,  but  the  black  and  buff  wanting; 
head,  above,  brown,  streaked  centrally  with  paler:  a  narrow  dark  line 
on  each  side  of  the  throat,  and  brownish  streaks  across  the  jugulum, 
and  along  sides  of  body;  traces  visible  of  the  white  marks  of  the  head; 
bill  and  feet,  as  in  male."    (Ridgway,  111.,  I,  p.  248). 

Male,  length,  G.40-6.50;  wing,  3.60-3.70.  Female,  length,  about 
6.50-6.00;  wing,  3.45-3.60. 

Rangk. — Interior  plains  of  N'orth  America,  east  to  Indiana,  from 
Texas  to  Yukon  and  Mackenzie  rivers.  Breeds  in  north  part  of  range. 
Winters  from  southern  Wisconsin  and  Kansas,  southward. 

Np.sf,  on  ground,  similar  to  last  species.  Egtjs,  4-5:  liffht  clay,  with 
spots  and  lines  of  dark  purplish-brown:  size  of  those  of  (^.  lapponicus. 

Migrant;  sometimes  common  in  the  vicinity  of  Lake  Michifiran;  of 
unusual  occurrence  elsewhere;  rare.  Nelson  observed  this  species  as  a 
commcm  migrant  on  the  borders  of  Lake  County,  Indiana,  where  even 
seventy-five  were  observed  in  a  flock  (Bniyton,  Trans.  Ind.  Hort.  Soc., 
1879,  p.  121). 

In  the  fall  of  1896  a  flock  of  fiftv  was  seen  in  Cook  Count v,  TIL, 
October  3,  and  others  were  seen  October  11  (Tallman).  Mr.  F.  M. 
Woodruff  informs  me  there  are  four  specimens  in  the  collection  of  the 
Field  Columbian  Museum,  collected  at  Worth,  111.,  Mav  3,  1894.  At 
the  same  place,  Mr.  J.  G.  Parker,  Jr.,  found  them  quite  common  in  a 
patch  of  meadow  land,  April  27,  1893.  The  spring  of  1896  they  were 
first  seen  near  Chicago,  April  16,  where  Mr.  Eliot  Blackwelder  saw 
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about  a  hundred,  two  days  later.  Mr.  C.  A.  Tallman  reported  seeing 
a  hundred  and  fifty.  Each  of  these  gentlemen  saw  them  repeatedly 
that  spring,  as  did  also  Mr.  Parker.  They  were  last  noted  May  2. 
March  29, 1894,  Mr.  Jesse  Earlle  found  about  sixty  Smith's  Longspurs 
in  a  field  about  three  miles  west  of  Greencastle,  Ind.  Of  these,  he 
obtained  two  specimens. 

Smith's  Longspur  is  a  bird  of  the  interior  of  America,  frequenting 
the  great  interior  plains  of  the  United  States  and  the  interior  valleys 
of  British  America.  It  breeds  in  the  valleys  of  the  Anderson  and 
Mackenzie  rivers  very  numerously.  It  is  not  found  breeding  on  the 
Atlantic  or  Pacific  coast. 

The  nest,  like  that  of  the  last  species,  is  placed  on  the  ground,  and 
is  made  of  grasses,  line<l  with  finer  materials  of  the  same  kind,  down 
and  feathers. 

126.    (IKNUS  POOCTETES  Baird.     • 

*208.    (540).    Foocsetes  gramineus  (Gmel.). 

Vesper  Sparrow. 

Synonyms,  Bay  winged  Binting,  (trass  Finch. 

'J'hickly  streaked  everywhere,  above,  on  sides  and  across  breast;  no 
yellow  anywhere;  lesser  wing  coverts,  chestnut,  and  one  to  three  outer 
pairs  of  tail  feathers,  partly  or  wholly  white;  above,  grayish-brown, 
the  streaking,  dusky  and  brown,  with  grayish-white;  below,  white, 
usually  buffy-tinged,  the  streaks  very  numerous  on  the  fore  part  and 
sides;  wing  coverts  and  inner  quills,  much  edged  and  tipped  with  bay; 
crown,  like  back,  without  median  stripe;  line  over  and  ring  round  eye, 
whitish;  feet,  pale. 

Length,  5.50-6.70;  wing,  2.95-3.40;  tail,  2.40-2.75. 

Range. — Easteni  North  America,  west  to  plains,  north  to  Nova 
Scotia,  Ontario  and  Manitoba.  Breeds  from  Virginia,  Kentucky  and 
Missouri,  north.    Winters  from  southern  Indiana  and  Virginia,  south. 

Nest,  in  open  field,  in  a  depression  in  the  ground,  of  grass,  lined  with 
hair.  Eggs,  4-5;  white,  sometimes  greenish  or  pinkish,  blotched  and 
lined  with  various  shades  of  reddish -brown;  .80  by  .60. 

The  Vesper  Sparrow  is  found  commonly  throughout  Indiana  from 
March  to  November.  Mr.  J.  0.  BaJmer  informs  me  it  is  also  found 
through  winter  in  Knox  County,  and  doubtless  occurs  from  that  lati- 
tude south,  some  winters  at  least.  At  Brookville,  I  have  found  it  as 
early  as  February  15,  1882,  and  until  November  19,  1894.  Usually, 
however,  they  appear  near  March  20,  and,  while  many  leave  through 
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September  and  early  October,  quite  a  number  are  found  until  well  into 
the  latter  month.  At  Laporte,  they  were  first  noted  March  20,  1894, 
April  2,  1896;  at  Sedan,  March  20,  1894,  April  4,  1895;  Cook  County, 
HI.,  April  5,  1886,  April  14,  1896.  They  are  usually  common  over 
the  greater  part  of  the  north  half  of  Indiana  by  the  first  week  in  April. 
I  have  observed  them  mating,  April  8,  1882.  They  may  be  found 
nesting  through  May,  June  and  July.  July  17,  1886,  1  took  a  female 
Vesper  Sparrow,  containing  eggs  about  ready  to  be  laid.  Two  and 
sometimes,  perhaps,  three  broods  are  reared  in  a  summer. 

The  nest  is  placed  upon  the  ;:,Tound,  preferably  in  a  timothy  or 
clover  field;  in  prairie  districts,  on  tho  prairie.  In  September  they  be- 
gin to  collect  in  flocks,  and  the  latter  part  of  the  month  and  all  the 
next  they  are  found  along  the  fence  row?,  working  their  way  south- 
ward. 

Prof.  King  found  that  37,  which  ht»  dissoctod,  liad  eaten:  8.  moths; 
3,  flies;  3,  ants;  27,  beetles;  4,  grasshoppers;  3,  snails;  8,  grasshoppers' 
eggs;  10,  larvte;  31  of  them  had  eaten  various  small  weed  seeds;  1, 
two  kernels  of  wheat,  and  1,  a  kemel  of  rye.  He  estimates  that  fully 
one-third  of  their  food  consists  of  insects  and  the  remainder  lar^rely  of 
seeds  of  noxious  plants  (Geol.  of  Wis.,  f,  p.  536).  They  r«.'niain,  some- 
times, as  far  north  as  our  northern  })order  until  Xovember.  It  has 
been  reported  from  Sandusky,  O.,  Xovember  1,  1896;  Sedan,  Ind., 
October  31,  1894;  Hillsdale,  Mich.,  November  5,  1894;  Livimia,  Mich., 
October  31,  1894. 

This  striped  sparrow  shows  a  white  feather  on  each  side  of  the  tail 
as  it  flies.  That  distinguishes  it  by  sight  as  it  flies  Wfore  one  In  the 
public  highway,  or  the  field.  Its  song  may  be  heard  in  the  morning  or 
on  cloudv  days,  but  it«  sweetest  notes  swell  forth  at  twiliorht,  asso- 
ciated  with  the  sounds  of  insect  life,  the  glow  of  the  fire-fly,  the  call 
of  the  Whip-poor-will.  This  is  its  ves])er  song;  hence  its  author  is 
known  as  the  Vesper  Sparrow.  Of  all  the  pretty  things  said  of  this 
sweet -voiced  finch,  nothing,  perhaps,  has  been  said  that  fits  the  case 
so  well  as  that  written  by  Mr.  John  Burroughs,  in  his  charming  book 
named  **W^ake  Kobin."  From  it  I  (luote:  "Plave  you  heard  the  song 
of  the  Field  Sparrow?  If  you  have  lived  in  a  pastoral  country,  with 
broad  upland  pa.^tures,  you  could  hardly  have  miss<Hl  him.  Wilson, 
T  })elieve,  calls  him  the  Grass  Finch,  and  was  evidontly  unacquainted 
with  his  powers  of  song.  The  two  white  lateral  quills  of  his  tail,  and 
his  ha})it  of  mnninir  and  skulking  a  few  yards  in  advance  of  you,  as 
vou  walk  throutrh  the  fields,  are  sufficient-  to  identify  him.  Xot  in 
meadow  or  orchards,  but  in  high,  breezy  pasture  grounds,  will  you 
look  for  him. 
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'^Uis  song  is  most  noticeable  after  sundown,  when  other  birds  are 
silent,  for  which  reason  he  has  been  aptly  called  the  Vesper  Sparrow. 
The  fanner,  following  his  team  from  the  field  at  dusk,  catches  his 
sweetest  strain.  His  song  is  not  so  brisk  and  varied  as  that  of  the 
Song  Sparrow,  being  softer  and  milder,  sweeter  and  more  plaintive. 
Add  the  best  parts  of  the  lay  of  the  latter  to  the  sweet,  vibrating 
chant  of  the  Woods  Sparrow  (SpizeUa  pusilla),  and  you  have  the  even- 
ing hymn  of  the  Vesper  bird,  the  poet  of  the  plain,  unadorned  pas- 
tures. Go  to  those  broad,  smooth,  uplying  fields,  where  the  cattle 
and  sheep  are  grazing,  and  sit  down  on  one  of  the  warm,  clean  stones, 
and  listen  to  his  song.  On  every  side,  near  and  remote,  from  out  the 
short  grass  which  the  herds  are  cropping,  the  strain  rises.  Two  or 
three  long,  silver  notes  of  rest  and  peace,  ending  in  some  subdued 
trills  and  <iuavers,  constitute  each  separate  song.  Often  you  will 
catch  only  one  of  the  bars,  the  breeze  liaving  blown  the  minor  part 
away.  Some  unambitious,  unconscious  melody!  It  is  one  of  the  most 
characteristic  sounds  of  Nature.  The  grass,  the  stones,  the  stubble, 
tho  furrow,  the  quiet  herds,  and  the  warm  twilight  among  the  hills, 
are  all  sul)tlely  expressed  in  song.  This  is  what  they  are,  at  least, 
capable  of." 

The  song  period  usually  ends  near  the  first  of  July,  though  some- 
times it  mav  be  heard  well  toward  the  1st  of  Ausfust.  I  heard  the  last 
song  June  25,  1897. 

127.    (iR.HUS  PASSKR  Bkisson. 

209.    ( — ).    Paaaer  domesticus  (Linn.). 

European  House  Sparrow. 

Svnonvin,  EN<iT.iSH  Sparkow. 

AchjJf  ^faJe. — Above,  chestnut  brown,  l)ack  streaked  with  black; 
crown.  naj)e  and  rump,  ashy;  line  back  of  nostrils,  lores  and  throat, 
black:  remaining  lower  parts,  grayish:  chestnut -brown  stripe  from  be- 
hind the  eye  to  the  back;  wing,  edged  with  brown;  cheek,  sides  of  neck 
and  bar  across  the  wing,  white.  Female. — Lacking  the  l)lack  on  head 
and  nf^ck:  lower  parts  and  cheeks,  ashy;  breast  and  abdomen,  tinged 
with  nddish;  head  and  rump,  grayish;  back,  streaked  with  black; 
stripe  over  the  eye,  and  wing  bar,  ochraceous. 

Length,  6.00;  wing,  2.85;  tail,  2.50. 

Eaxge. — Almost  all  Europe,  western  Asia;  introduced  into  North 
America,  Australia  and  other  countries.  Now  occupying  the  eastern 
United  States  and  southern  Canada,  and  extend imr  west  to  Colorado, 
and  T'tah.    Not  so  numerous  in  Southern  States. 
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Nest,  about  houseB,  in  trees,  etc.,  of  grass,  hay,  and  feathers.  Eggt, 
6-9;  soiled  white,  spt-fiklod  with  brown;  ,86  by  .62. 

The  European  House  Sparrow,  which  is  generally  known  as  "Eng- 
lish Sparrow,"  is  a  resident  throughout  the  State.  It*  history  in 
America  is  but  one  of  the  accounts  of  the  folly  of  ignorance,  in  the 
introduction  of  species  into  a  new  country,  where,  under  favorable  con- 
ditions, they  so  thrive  at  the  expense  of  man  and  his  native  bird 


of  Acru'ultur 
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friends,  that  they  !)econie  a  serious  pest.  They  were  first  introduced 
into  the  I'nited  States  at  Brooklyn,  N.  Y.,  in  1850,  and  into  several 
other  cities  at  different  times  from  thnt  date  to  1869.  They  were 
brought  to  Louisville,  Ky.,  between  1865  and  1870.  Cleveland,  0., 
received  40  birds  in  18(iil.  and  the  same  year  Cincinnati  received  66 
pairs.  In  Indiana,  they  are  said  to  have  first  appeared  at  Now  Albany, 
presumably  from  Louisville,  Ky.,  in  1SS7,  In  1869  they  were  brought 
to  Richmond  from  Philadelphia,  Pa.  In  1871  and  1872  several  hun- 
dred were  brought  to  Indianapolis  from  Now  York  City.  In  1873 
they  were  introduced  into  Evansville,  and  about  1874  into  Lafayette. 
From  these  points  they  spread,  appearing  at  Burlington  about  1870; 
Grecncastle.  1872:  Bloomington,  1875,  and  at  Brookville,  1878.  It 
was  not  obsen'ed  at  Albion  until  about  1880. 
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It  is  now  to  be  found  in  suitable  localities  in  every  part  of  the 
State.  At  the  close  of  the  year  1886  it  was  to  be  found  in  35  States 
and  5  Territories.  It  has  spread  very  rapidly,  reaching  west  to  cen- 
tral Kansas  and  Nebraska.  From  there  it  followed  the  railway  lines, 
reaching  Pueblo,  Col.,  in  1895,  and  Denver  in  the  summer  of  1896. 
In  March,  1897,  it  was  estimated  that  less  than  twenty  pairs  were  to 
be  found  in  the  latter  city  (Cooke,  Birds  of  Colorado,  pp.  99,  100). 

They  have  proved  their  enmity  to  our  very  best  native  birds,  have 
lived  off  the  farmers'  crops,  ruthlessly  destroyed  fruits  and  vegetables, 
and,  by  reason  of  their  noisy  chatter,  their  dirtiness,  and  other  unde- 
sirable habits,  have  made  themselves  public  nuisances.  In  Indiana, 
they  have  occupied  many  of  the  nesting  sites  of  the  Martin  and  Blue- 
bird. From  many  towns  and  farms  the  latter  have  almost  disappeared. 
The  Chipping  Sparrow,  Robin,  House  Wrens,  and  Carolina  Wrens,  and 
even  the  Great  Crested  Flycatcher  and  Red-winged  Blackbird,  have 
been  persecuted  by  them.  The  United  States  Department  of  Agricul- 
ture has  had  specific  reports  from  all  parts  of  the  United  States  of  70 
kinds  of  native  birds  it  has  molested.  Of  1,860  complaints  received 
regarding  molested  birds,  more  than  one-half  relate  to  Martins,  Swal- 
lows, Wrens,  and  Bluebirds.  In  the  garden  they  are  most  destructive 
to  young  peas,  and  in  the  field,  to  ripened  wheat.  As  soon  as  the  ten- 
der pea  sprouts  are  out  of  the  ground,  it  is  not  uncommon  for  a  num- 
ber of  those  sparrows  to  begin  at  some  point  in  the  row  and  bite  off 
the  leaves  from  every  vine,  completely  destroying  tlie  crop.  When 
wheat  is  ripe,  young  and  old  are  associated  in  flocks.  They  leave  town 
and  village  for  wheat  fields,  and,  breaking  down  the  stalks,,  feed  upon 
tlio  grain  until  it  is  shocked.  Then  T  have  known  them  to  eat  all 
accessible  ;;j:rains  in  the  cap,  and  outside  sheaves,  and,  when  the  crop 
was  stacked,  to  live  upon  the  stack  uutil  ii  wrt>  threshed  and  garnered. 
I'hey  also  eat  oats,  barley,  rye,  and  corn.  Besides  these,  reports  from 
this  State  indicate  they  eat  lettuce,  cabha^^e,  radish,  and  beets,  par- 
ticularly the  young  plants,  also  their  seeds.  In  the  sprin.L^  they  cut  off 
apple  blossoms,  and  later,  sometimes  eat  mellow  apples,  and  juicy 
pears.  They  also  eat  cherries,  currants  and  strawberries.  In  Indiana, 
1  have  found  them,  of  all  fniits,  to  destroy  L^rapc^  the  most.  This  I 
find  has  also  been  the  experience  of  others. 

The  fall  of  189()  they  began  work  upon  my  grapes  about  August  20. 
The  Delawares  were  first  attacked.  P]arly  in  the  morning  they  com- 
menced cutting  off  the  bunches,  then  gathering  upon  the  ground  to  eat 
the  fallen  fruit.  Many  also  ate  grapes  from  such  bunches  as  they  could 
reach  from  a  perch.  The  next  grapes  attacked  were  the  Prentiss,  fol- 
lowing which  came  the  Catawba.  There  were  other  kinds,  but  they  did 
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not  suiter  perceptibly.  For  about  ten  weeks  ending  about  October 
2b  a  ^roat  part  of  iheir  food  was  grapes.  The  insects  they  destroy  are 
ooniparatively  few,  and  are  most  often  caught  to  feed  the  younu:.  I 
have  occasionally  seen  a  Sparrow  catch  a  moth  or  other  flying  species, 
and  on  one  or  two  occasions  have  observed  them  hunting  among  cab- 
bage heads,  as  though  they  were  after  cabbage-worms.  Indeed,  they  are 
known  to  occasionally  eat  these.  July  21  a  ma^^s  of  larva*  of  a  species 
of  ant  was  found  associated  to<?ether  and  so  arrani^cd  that  thev  looked 
like  one  large  worm  the  size  of  a  piece  of  rope.  They  were  upon  a 
street  crossing  in  Brook ville.  All  moved  together  in  one  direction. 
A  few  specimens  were  taken  and  sent  to  Mr.  L.  0.  Howard,  U.  S.  Ento- 
mologist, Washington,  D.  C,  for  identification.  Soon  after  a  flock  of 
House  Sparrows  found  this  living  rope,  and  ate  it  all.  The  mass  was 
about  H  feet  long,  ^  inch  wide  and  ^  inch  deep. 

The  following  is  a  summarv  of  the  contents  of  52*^3  stomachs  of  these 
birds,  examined  by  the  T'nited  Stales  Department  of  Aijriculture: 
"Wheat  was  found  in  22  stomachs,  oats  in  327,  com  (maize)  in  71, 
fniit  seed  (mainly  mulberries)  in  57,  grass  seed  in  102,  weed  seed  in 
85,  undetermined  vegetable  matter  in  219,  bread,  rice,  etc.,  in  1}>:  nox- 
ious insects  in  47,  beneficial  insects  in  50,  insects  of  no  economic  im- 
portance in  31.  Doubtless  most  of  the  oat-?  found  in  the  stomachs 
were  obt^iin^d  from  hor«e  droj)pings,  and  some  of  the  undetemiined 
vegetable  matter  was  from  the  Sfimc  source."'  Insects  constituted  but 
a  little  over  17  per  cent.,  which,  when  we  consider  that  it  was  an  un- 
usunllv  favorable  vear  for  insect^  at  Washintrton.  D.  C,  where  most 
of  these  birds  were  killed,  and,  further,  that  the  grounds  where  they 
were  taken  were  infested  with  several  noxious  forms,  of  \vlii<'h  onlv 
two  s]>ecimens  of  one  kind  were  found  h)  have  be^'U  eat  on  hy  the 
sparrows,  is  not  favorable  to  this  bird  as  an  insect  destroyer. 

They  are  very  prolific.  T  have  found  them  mating  January  IT), 
1887,  and  have  fo\ind  voung  barelv  able  to  flv  Julv  30,  1S1M>.  Tlun' 
sometimes  lay  in  February  and,  perhaps,  rarely  breed  as  late  as  Xt^vrm- 
ber.  T  have  found  nest>s  with  from  three  to  nine  eggs.  It  is  su]>posed 
they  lay  from  four  to  six  sittings  a  year,  and  it  is  estimated  that  each 
pair  raised  24  young  in  a  season.  The  rate  of  increase  is  enormous. 
How  shall  it  be  held  in  check?  In  most  States  it  is  outlawed:  some 
States  have  ofTered  a  bounty  for  its  capture,  but  the  results  hav*^  not 
been  altogether  satisfactory.  Poisoning  has  been  tried,  generally  with 
unsatisfactory  results.  Trapping, too, has  l)een  used.  It  is  said  Mr.  W. 
T.  Hill,  of  Indianapolis,  trapped  40,000  of  them  in  Indianapolii?  the 
two  years  ending  October  1,  1887.  Outside  the  immediate  neisrhbor- 
hood  of  operations  no  effect  was  observed.    The  best  thing  to  do  is  to 
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wage  war  upon  them  with  gun,  trap,  poison,  and  every  other  way  that 
will  work.  I  find  that  the  best  results  are  obtained  by  destroying  the 
eggs,  and  using  a  gun  on  the  adults.  But  to  our  help  conies  natural 
causes.  Some  hard  winters  many  of  them  perish.  In  Wabash  County, 
and  perhaps  elsewhere,  a  great  many  were  destroyed  the  winter  of 
1892-3  (rirey  and  Wallace,  Proc.  1.  A.  S.,  1895,  p.  15-1).  Cats  are 
efficient  aids.  I  am  satisfied  the  greater  part  of  my  grapes  were  saved 
in  1897  by  a  cat  which  spent  hours  among  the  vines  and  on  top  the 
arbors.  Several  birds  have  become  more  useful  by  their  destruction 
of  this  sparrow.  Shrikes,  Blue  Jays,  and  Bronzed  Crackles  are  men- 
tioned, but  sometimes  in  the  country  and  borders  of  towns  the  Spar- 
row Hawk,  Shai-p-shinned  and  Cooper's  Hawks,  Marsh  Hawk,  Red- 
shouldered  Hawk,  the  Short-eared  Owl,  and  occasionally  the  more  rare 
Pigeon  Hawk,  eat  them.  Tn  towns  and  cities,  as  well  as  country,  the 
Screech  Owl  is  a  valuable  destructive  agent.  It,  and  the  Sparrow 
Hawk,  especially,  should  be  protected.  The  House  Sparrow  is  also 
subject  to  accidents,  and,  doubtless,  to  disease.  Prof.  C.  A.  Waldo  in- 
forms me  a  few  years  ago,  at  Greencastle,  Ind.,  of  seeing  a  Sparrow 
suspended  from  a  building  by  a  string  about  its  neck,  while  about  it 
was  a  noisy  crowd  of  its  fellows,  flying  at  it  and  pecking  it. 

His  query  was,  whether  it  committed  suicide,  was  hanged  by  its 
fellow-outlaws,  or  accidentally  came  to  such  a  fate  (Sec  Report  of 
Om.  and  Mam.,  U.  S.  Dept.  Agr.,  Report  1886;  also,  same  Dept., 
Bulletin  No.  1;  also,  Walter  B.  Barrows,  "The  English  Sparrow  in 
America,"  etc.,  1889,  from  which  some  of  the  above  data  is  derived). 


128.    GRNU3  AMMODKAMUS  Swai>son. 

a'.  Outi'i-  pair  of  tail  feathers  longer  tiian  the  ini<l(lle  pair;  wing  iinich  longer 
tliaii  tiiii.     Sahgenus  PASSKRfUU'<  Bonaparte. 

A.  sandwichensis  savanna  ( Wils. ).    210 
a'.  <  )iit<r  pair  <^|[  tail   feathers  shorter  than  the  middle  pair;  wing  not  much,  if 
any,  longiT  than  tail. 
/;'.  I»ill  stout;  tail  feathers  narrow  and  sharpj)ointed ;  center  of  crown  with  a 
li^ht  stripe.     Snhgenns  CoTUiiNicrLUH  Ilonaparle. 
r'.  Tai!  murh  shorter  than  wing;  double  rounded. 

A.  savannarum  passerinus  (Wils.).    211 
c~.  Tail  al)i>ut  equal  to  or  longer  than  wing;  outer  tail  feathers  shortest. 
'/' .  Bill  very  stout ;  a  dusky  streak  on  each  side  of  the  light  malar  stripe. 

A.  henslowii  (And.).    212 

'/-.  Kill  very  small  and  slender;  no  dusky  streak  on  each  side  of  the  light 

malar  stripe.  A.  leconteii  (Aud.).     218 

ft'.  Hill  slender;   tail  feathers  sharp  pointed;    outer  ones  shortest;    center  of 

crown  without  a  light  strii)e.     Subgenus  Ammodramus. 

A.  caudacutus  nelaoni  A I  len.    214 
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Subgenus  Passerculvs  Bonaparte. 

210.   (542^^).  Ammodramus  sandwichensifl  savanna  (WiLs.). 

Savanna  Sparrow. 

Above,  brownish-gray,  streaked  with  blackish,  whitish-gray  and 
pale  bay;  the  streaks  largest  on  the  inner  scapulars,  smallest  on  the 
cervix;  the  crown  divided  by  an  obscure  whitish  line;  superciliary  line 
and  edge  of  wing,  yellowish;  sometimes  an  obscure  yellowish  suffusion 
about  the  head;  below,  white,  pure,  or  with  faint  buffy  shade,  thickly 
streaked  with  dusky,  the  individual  spots  edged  with  brown,  mostly 
arrow-shaped,  running  in  chains  along  the  sides  and  often  aggregated 
in  an  obscure  blotch  on  the  breast;  wings  and  tail,  dusky;  the  wing- 
coverts  and  inner  secondaries,  black,  edged  and  tipped  with  bay. 

Length,  about  4.85-5.50;  wing,  2.60-2.90  (2.73);  tail,  1.90-2.20 
(2.07). 

Range. — Eastern  North  America,  from  Mexico  and  Cuba  to  Labra- 
dor and  Hudson  Bay.  Breeds  from  Missouri,  southern  Illinois  and 
New  Jersey  north.     Winters  from  Indiana  and  Virginia  southward. 

Nest,  in  depression  on  ground;  of  grass.  J^^ggs,  3-6;  greenish  or 
grayish-white,  spotted  and  ])lotched  most  thickly  about  the  larger  end 
with  light-brown  and  lilac;  .76  by  .54. 

The  Savanna  Sparrow  is,  some  seasons  at  least,  a  rare  resident  in 
the  lower  Wabash  Valley.  Mr.  J.  A.  Balmer  in  1888  noted  it  as  a 
winter  resident  in  Knox  County,  and  Mr.  Robert  RidgVNay  at  that 
season  across  the  Wabash  River  at  Mt.  Carmel,  111.,  where  he  also  has 
taken  its  nest  and  eggs.  The  bulk  of  these  Sparrows  pass  northward 
with  us  through  April.  At  Brookville  they  are  often  found  in  flocks, 
frequenting  the  pastures,  meadows  and  stubble  of  the  upland  farms. 
In  the  river  valleys  they  are  rare.  All  I  have  ever  seen  in  the  spring 
have  been  between  April  9,  1887,  and  April  2-1  (1886). 

They  are  inconspicuous,  and  will  often  be  overlooked,  as  they  run 
or  crawl  among  the  grass  and  weeds,  unless  when  too  closely  pressed, 
they  rise  but  a  little  piece  above  the  ground  and  all  fly  away  to  an- 
other field,  in  1897  it  was  seen  at  Richmond,  March  26  and  April 
29  (Hadley).  In  1892,  at  Bloomington,  March  30  (Kindle);  at  Terre 
Haute,  May  1,  1890  (Evermann);  Spearsville,  May  3,  1894  (Barnett). 
They  were  first  noted  in  Cook  County,  III.,  in  1896,  March  31 ;  in 
1895,  April  1;  in  1897,  April  8  (Tallman).  While  many  of  them  leave 
early  in  May,  they  are  often  common  after  the  middle  of  that  month: 
May  18,  1895;  May  23,  1896.  Mr.  J.  G.  Parker,  Jr.,  thinks  it  breeds 
not  uncommonly  about  Calumet  Lake,  where  he  collected  one  July  16, 
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1896,  and  another  August  4,  1896.  May  30,  1894,  he  found  it  com- 
mon about  Wolf  Lake.  "In  northern  Illinois,  in  Wisconsin  and  Min- 
nesota it  is  in  some  localities  common,  breeding  in  large  colonies,  but 
in  other  entirely  similar  places  it  is  not  found  at  all"  (Nehrling,  N.  A. 
B.,  Pt.  X.,  p.  84).  There  is  a  specimen  in  the  State  Museum  at  Indian- 
apolis that  was  taken  at  English  I^ke,  Ind.,  June  14,  1896.  Dr.  J.  M. 
Wheaton  notes  he  once  observed  it  in  Ohio  in  June,  and  refers  to  its 
breeding  at  Gambier  (Birds  of  Ohio,  p.  325). 

In  the  fall  they  begin  to  be  observed  migrating  in  September. 
The  earliest  record  I  have  at  Brookville  is  September  9,  1886.  They 
may  be  seen  through  that  month  and  the  next.  The  latest  record  I 
have  from  Cook  County,  111.,  is  October  11,  1896.  Some,  however, 
linger  along  into  November,  and  stop  with  ns  in  mild  winters.  The 
song  is  always  a  weak  affair,  as  easy  to  be  overlooked  as  the  singer. 
At  breeding  time  insects  are  eaten;  at  other  times  they  do  good  by 
destroying  great  quantities  of  weed  seed  (King,  Geol.  of  Wis.,  I.,  p. 
536). 

Snbgenus  Cotitrniculvs  Bonaparte. 

"^211.    (546).  Ammodramus  savannarum  passerinus  (Wils.). 

Grasshopper  Sparrow. 
Synonyms,  Cricket  Sparrow,  Ybll(>w-\vin(;ed  Sparrow. 

Adult. — Above,  chestnut-brown,  edged  with  ashy,  streaked  with 
black;  nape,  grayish  or  buiTy,  vnth  small  chestnut  spots;  lower  back 
and  nimp,  reddish  and  ashy;  head,  throat,  breast  and  sides,  ochraceous- 
buff;  other  under  parts,  whitish;  edge  of  wing  and  spot  before  the  eye, 
yellow;  no  streaks  on  side  of  breast;  crown,  blackish,  with  a  middle 
stripe  over  the  eye  of  buff  or  paler  gray;  tail  feathers,  narrow  and 
pointed;  they,  and  wing  feathers,  edged  more  or  less  with  whitish. 
Immature. — Afore  buffy  below;  grayer  above;  breast,  streaked  with 
dusky. 

Length,  5.20;  wing,  2.50;  tail,  1.90;  bill,  .50;  depth  of  bill,  .25; 
tarsus,  .80. 

Kange. — Eastern  North  America,  from  Costa  Rica  and  West  Indies; 
north  to  Dakota,  south  Ontario  and  Massachusetts;  casual  in  Maine. 
Breeds  throughout  United  States  range.  Winters  from  southern  Illi- 
nois and  North  Carolina  southward. 

Nest,  on  ground;  of  grass.  Eggs,  3-6;  white,  spotted  and  blotched 
with  reddish-brown;  .73  by  .68. 

Over  most  of  Indiana  a  common  summer  resident,  frequenting 
timothy  and  clover  meadows,  prairies  and  fields  of  small  grain.  In  the 
three  first  mentioned  its  nest-building  is  upon  the  ground.  Sometimes, 
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at  le«ast,  two  broods  are  reared  in  a  season.  Davie  reports  fresh  egg3 
having  been  found  in  Illinois  as  lat^  as  August  1'^.  I  have  observed 
young  not  able  to  fly,  at  Brookville,  Ind.,  July  8,  1887.  They  have 
been  gradually  increasing  in  numbers  and  extending  their  range.  Fif- 
teen years  ago,  in  the  lower  Whitewater  Valley,  they  were  nire,  any- 
where; now,  it  is  the  most  common  meadow  bird  on  the  uplands,  but 
it  is  rare  in  the  lowlands.  In  188()  it  was  a  rjither  common  summer 
resident  in  Monroe  County  and  a  very  rare  summer  resident  in  Carroll 
County  (EvermaJin).  It  wtis  not  reported  at  that  time  from  Putnam 
or  Lake  counties,  where  there  were  good  observers.  Although  Mr. 
Nelson  gave  it  as  abundant  in  Cook  County,  1876,  Mr.  H.  K.  Coale 
collected  there  and  in  Lake  County  for  a  number  of  years  up  to  about 
1888,  and  was  unable  to  find  it.  In  May,  1887,  I  visited  many  locali- 
ties in  Cook  County  and  failed  to  observe  it.  It  first  began  to  be  com- 
mon in  Dekalb  County  in  1893,  and  Prof.  A.  J.  Cook  notes  its  increas- 
ing abundance  in  southern  Michigan  (Birds  of  Mich.,  p.  112). 

The  following  are  the  earliest  and  latest  dates  of  llrst  arrival  in 
spring:  Brookville,  April  8,  1892,  April  27,  1885  and  1897;  Chicago, 
lU.,  April  18,  189G,  May  11,  1895;  Waterloo,  April  21,  1896;  Ply- 
mouth, Mich.,  April  19,  1896;  Petersburg,  Mich.,  April  23,  1897. 

Often  when  they  arrive  in  the  spring  they  are  mated.  One  who  is 
familiar  with  them  Avill  first  detect  their  arrival  by  their  peculiar 
stridulating  song.  It  reminds  one  of  the  music  made  by  the  grasshop- 
per or  cricket.  From  this  curious  song  the  bird  is  named.  The  song 
has  several  variations,  among  which  are  the  following:  "pit-tick-zee- 
e-e-e-e-tick,"  or,  "tick-zee-e-e-e-e;"  another,  the  most  common  of  the 
longer  efforts,  is,  *^pit-tiek-ze-z-rr  (trill)  l-rl  (rl  sometimes. three  or 
four  times  repeated)  ee-e-e.'"  It  may  be  sung  from  the  ground,  a  weed 
in  the  meadow,  a  small  bush,  a  clod  in  a  plowed  field,  or  a  fence-post. 
It  begins  with  the  dawn,  and  may  be  heard  through  the  day  and  until 
8  or  !)  o'clock  at  night.  A  favorite  position  is  on  a  fence,  where  they 
will  often  permit  one  in  a  buggy  to  pass  within  10  or  15  feet  of  them. 
Then  the  large  bill  and  head,  short  tail  and  wings  and  light-colored 
legs,  may  be  plainly  seen.  When  they  have  selected  a  home  they 
seldom  fly  far,  but  when  they  first  arrive,  or  after  breeding  is  past, 
they  make  long,  zigzag  flights  close  to  the  ground. 

The  sudden  changes  which  come  to  their  homes  are  enough  to 
drive  these  birds  away,  and  that  is  generally  the  result.  Late  in  June 
they  are  driven  from  the  fields  of  small  clover  when  the  first  crop  is 
mowed.  Then  they  seek  other  fields  for  a  short  time,  until  the  abund- 
ant rains  cause  it  to  renew  its  growth.  By  the  middle  of  July  the 
mower  cuts  clean  the  fields  of  timothy.    About  the  meadows  the  fences 
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are  full  of  these  little  Sparrows  in  full  song.  Some  find  cover  in  the 
fields  of  English  clover,  or  wheat  stubble.  Th^  greater  number,  how- 
ever, leave  at  this  time.  This  occurred  in  1897,  July  14.  I  found 
them  still  common  in  fields  of  English  clover  August  3,  1897,  and 
the  last  were  noted  August  6,  still  singing.  About  that  time  cutting 
of  the  large  clover  began,  and  they  disappeared.  Some  years  a  few 
remain  later  than  this,  but  they  quit  singing,  and  skulk  along  the 
grassy  and  weedy  fence  rows,  and  are  hard  to  find.  In  1894  I  found 
them  as  late  as  September  25,  and  that  same  year  they  remained  at 
Sedan  until  October  20  (Mrs.  Hine).  Mr.  Y.  H.  Barnett  reported 
it  at  Trafalgar,  Brown  County,  October  23,  1897. 


'^212.    (547).    Ammodramus  henslowii  (Aud.). 

Henslow's  Sparrow. 

Adult. — Tail  feathers.,  narrow,  sharp-pointctl,  outer  ones  much  the 
shortest,  middle  ones  bright  rufous-brown,  darker  along  the  shafts; 
others  darker,  edged  with  ashy;  bill,  large;  crown,  blackish,  divided  by 
a  middle  stripe  of  pale  olivo-^^reen;  stripe  over  eye  and  sides  of  head 
and  nape,  pale  olivo-greeii,  which  also  tin^^es  the  back;  a  black  stripe 
behind  the  eye,  and  one  from  the  comer  of  the  mouth,  and  usually 
one,  more  or  less  distinct, on  each  side  of  upper  throat;  back, brown, the 
feathers  niark(Kl  with  black  and  edged  with  grayish;  tertiaries  and 
rump,  chestnut-brown,  more  or  less  grayish  edged.  Below,  whitish, 
more  or  less  shaded  with  bulfv;  breast  and  sides  streaked  with  black 
(wanting  in  young).     Edge  of  wing,  )'ellow. 

Length,  4.75-5.25;  wing,  2.10-2.20;  taih  1.90-2.05. 

Haxge. — Eastern  Tnited  States.  Breeding  locjilly  from  Maine,  Vir- 
f:iiiia  north  to  Nebraska,  northern  Indiana  and  Michigan.  Winters 
from  Illinois  south  to  Gulf  of  Mexico. 

SqsL  in  meadow,  pniiries  or  neglected  fields;  on  ground  in  tuft  of 
grass:  of  dry  grass  and  hair.  ^'<7/7-'.  4-5;  greenish  or  grayish  white, 
speckled  anrl  blotched  with  diiferent  shades  of  })rown  and  lilac;  .75 
bv  .57. 

Alihoii<:h  Hrn'ilow's  Sparrow  has  never  })een  taken  in  southern  In- 
diana it  ]:)robably  occurs  as  a  migrant,  but  is  overlooked  because  it  is 
not  readily  recognized.  Audubon  drew  his  description  and  figure 
from  a  bird  of  this  species  taken  at  Newport,  Ky.,  across  the  river 
from  Cincinnati,  0.  In  the  northern  portion  of  the  State  in  the  wet 
prairies  and  marshes,  they  breed  in  companies  in  certain  localities. 
The  first  record  I  have  from  this  State  is  a  specimen  taken  by  Mr.  C. 
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E.  Aiken  while  hunting  Prairie  Chickens  in  Lake  County,  in  August, 
1869.  He  identified  it,  but  did  not  preserve  it.  Xear  Tollestou,  in 
the  same  county,  Mr.  H.  K.  Coale  obtained  a  male  May  10,  1877.  He 
says:  "Hearing  a  rustle  in  the  grass,  I  looked  down  and  saw  a  bird, 
which  ran  like  a  mouse.  It  stuck  its  head  under  some  leaves  and 
grass,  leaving  its  tail  exposed.  I  had  to  go  back  some  distance  to 
shoot  it.*' 

July  4,  1881,  he  visited  the  same  locality  again  and  found  quite  a 
number  of  these  birds  confined  to  a  restricted  area.  He  o])tained  five 
specimens.  The  males  were  in  full  song,  and  he  is  confident  they 
were  breeding.  Mr.  J.  G.  Parker,  Jr.,  collected  a  female,  near  Liver- 
pool, Ind.,  May  18,  1895,  and  a  pair  July  4,  1896.  He  had  previously 
taken  several  west  of  Cheltenham  Beach,  Cook  County,  111.,  April  29, 
1886.  He  says  the  bird  is  loth  to  take  wing  from  its  shelter  of  weeds 
and  grasses,  and  when  it  does  fly  it  goes  but  a  short  distance,  and  just 
above  the  tops  of  the  weeds,  again  alighting  and  skulking  like  a  field 
mouse. 

Two  males  were  collected  at  English  Lake,  June,  29,  1891.  Mr. 
Buthven  Deane  informs  me  that  he  spent  July  26,  1891,  making  the 
acquaintance  of  that  species  at  the  same  locality.  He  reported  seeing 
about  twenty-five  specimens,  of  which  two  ])erson.s  killed  ten.  They 
were  very  shy  and  hard  to  collect,  and  had  been  there  all  summer;  Mr. 
Deane  also  observed  them  the  latter  part  of  June,  1894.  Within  five 
days  after  receiving  Mr.  Deane's  account  of  his  first  trip,  my  friend, 
Mr.  Chas.  Dury,  of  Cincinnati,  0.,  wrote  me  that  two  of  his  friends 
had  visited  English  Lake  in  July  and  August.  They  found  Henslow's 
Sparrows  rather  common  and  breeding,  and  took  some  specimens,  in- 
cluding some  young  birds.  An  adult  taken  there  was  kindly  presented 
to  nie  by  Mr.  Kalph  Kellogg,  one  of  the  collectors.  Mr.  J.  0.  Dunn  in- 
forms me  Henslow's  Sparrows  were  ver}'  common  in  a  field  of  weeds 
near  the  southeast  comer  of  Bass  (Old  Cedar)  I^ake,  Starke  County, 
Ind.,  late  in  July,  1894.  They  were  apparently  breeding,  but  no  nests 
were  found;  two  males  were  taken.  One  lioautiful  evening, 
about  10:30  o'clock,  a  bird  of  this  species  was  heard  singling 
near  camp.  July  2[,  1895,  the  same  gentleman,  with  Mr. 
Wallace  Craig,  found  it  ai)undant  in  an  extensive  tield  of  tall 
weeds  near  Wilders.  Ind.  Mr.  Dunn  ?ays  of  his  experience 
with  them  there,  in  "The  Auk,"  Vol.  XII.,  October,  1805:  ''Ilens- 
slow's  Sparrows  seem  to  be  quite  numerous  and  found  over  a  consider- 
able area  in  the  prairies.  They  sing  frequently,  and  may  be  found  in 
almost,  if  not  quite,  the  hottest  part  of  the  day.  The  son*:;  is  very 
simple,  being  a  very  rude  attempt  at  producing  music.     It  consists, 
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as  far  as  I  have  been  able  to  determine,  of  two  insect-like  notes;  it  may 
be  represented  by  the  syllables,  stitch,  lick,  uttered  in  quick  succes- 
sion, and  once,  when  I  had  fired  several  shots  without  hitting  any- 
thing, I  thought  the  bird  said,  "Such  luck,  such  luck."  The  notes,  as 
has  been  said,  are  insect-like  in  character,  especially  the  first  one, 
which  is  very  lisping,  the  last  note  having  more  volume.  The  notes 
are  not  loud,  but  may  be  heard  at  some  distance,  and  are  somewhat 
ventriloquistic,  seeming  to  come  from  some  general  direction,  but  not 
from  any  definite  spot,  so  that  it  is  impossible  to  locate  the  birds  easily 
by  their  notes."  Mr.  Nehrling,  N.  A.  Birds,  Pt.  X.,  p.  88,  gives  its 
song  as,  "Sit-sit-sit-sit-ser-it."  Lynds  Jones  says:  "The  song  is  a  few 
short  and  rapidly-uttered  notes,  something  like,  'i-tse,  tse-tsip."  Mr. 
L.  Whitney  Watkins,  May  12, 1894,  added  this  species  to  the  Michigan 
list,  and  May  30  found  a  nest  containing  five  eggs  in  Jackson  County, 
Mich.  June  8  the  female  was  shot  as  she  was  leaving  the  nest,  and 
identified.  The  nest  was  in  an  open  marsh,  bordering  a  lake.  It 
was  placed  in  a  tuft  of  grass  about  four  inches  above  the  wet  ground, 
and  is  neatly,  though  loosely,  constructed  of  coarse  grasses  and  sedges, 
lined  with  finer  ones.  The  eggs  average  .72  by  .59  inches,  and  are 
white,  with  small  reddish  specks  so  numerous  as  to  form  an  imperfect 
wreath  about  the  large  end.  Incubation  was  well  advanced.  The  nest 
was  liardlv  ditferent  from  one  of  a  Marvland  Yellow-throat,  found 
on  the  same  day  in  the  same  locality  (Proc.,  I.  A.  S.,  1894,  p.  74). 
^fr.  James  B.  Purdy  more  recently  has  recorded  taking  a  bird  and  the 
nest  and  (tggs  at  Plymouth,  Mich.,  July  27,  1893  (^The  Auk,"  Vol. 
XI^^,  1897,  p.  220). 

Mr.  Eliot  Blackwelder  noted  five  of  these  birds  in  Cook  Countv, 
III.,  April  in,  1896.  Mr.  W.  0.  Wallace  took  a  male  in  a  cherry  orch- 
ard at  Wabash,  Tnd.,  April  26,  1897.  Mr.  Kobort  Pidgway  found  it 
excooclin<ily  numerous  during  the  latter  part  of  October,  1882,  in  dead 
grass  in  the  damp  portions  of  meadows  in  Richland  County,  111.  (B. 
of  TIL,  T.,  p.  2i)^)).  It  therefore  arrives  from  April  16  to  May  10  and 
remains  until  late  in  October.  Prof.  W.  W.  Cooke  savs  it  sometimes 
winters  in  southern  Illinois  (Peport  Bird  Mig.  Miss.  Valley,  p.  191). 

213.    (548).    Ammodramus  leconteii  (Am). 

LeConte'8  Sparrow. 

Adult. — Tail  feathers,  narrow,  sharp-pointed,  the  outer  ones  much 
the  shortest,  light-brown,  shaded  with  grayish,  centers  verA'  dark;  bill, 
small;  culmen,  slightly  depressed  in  the  middle;  crown,  black,  feathers 
sometimes  bordered  with  brown,  divided  by  a  middle  stripe  of  whitish 
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or  ereiiin;  stripe  over  the  eye,  butt';  a  bla-ck  stripe  behind  the  eye;  nap^ 
reddish-brown,  feathers  with  black  centers  and  whitish  edges;  back 
and  rest  of  upper  part^,  black,  feathers  edged  tmd  bordered  with  dif- 
ferent shades  of  brown  and  buff  and  whitish;  ear-coverts  and  lores, 
gra3'ish-white.  Below,  whitish;  breast,  throat  and  sides,  washed  with 
bulTy;  sides,  streaked  with  black.  Immature. — Similar,  but  more 
buffy. 

Length,  4.40-5.50;  wing,  1.87-2.06;  t^il,  1.87-2.25;  bill,  .35. 

Range. — Eastern  portion  of  the  Great  Plains,  north  to  Manitoba. 
Breeds  from  Dakota  and,  possibly,  Iowa,  north.  Migrates  south  and 
southeast.  Winters  from  Illinois,  South  Carolina  and  Texas,  south  to 
the  Gulf  of  Mexico. 

See  description  of  nest  and  eggs  below. 

LeConte's  Sparrow  is  only  known  from  Indiana  as  a  rare  migrant 
in  March,  April  and  October.  March  12,  1884, 1  found  a  bird  which  I 
could  not  identify  at  close  range,  sitting  on  a  small  l)ush  near  the  rail- 
road track,  four  miles  northwest  of  Hrookville.  Backing,  so  as  not  to 
destroy  it,  I  shot  it,  and  it  is  now  in  my  collection.  I  am  indebted 
to  Mr.  C.  E.  Aiken  for  the  following  note,  from  Lake  County,  Ind.: 
*'While  snipe  shooting  near  Water  Valley  about  April  15,  1887,  I 
caught  sight  of  two  small,  yellowish  Sparrows  darting  out  of  the  dead 
lopping  flags  of  the  marsh.  T  believed  them  to  be  thi?  species,  but 
could  not  secure  them  for  close  examination.  At  about  the  same 
season  in  188J),  in  the  same  vicinity  and  on  similar  ground,  I  started 
three  of  the  same  birds,  and  as  thev  scurried  off  I  shot  two  of  them, 
which  })roved  to  be,  indeed,  i-1 .  kroiiteii,  one  a  male,  the  other  a  female. 
Both  specimens  are  preserved,  and  one  is  still  in  my  possession.  The 
other  was  given  to  my  friend,  C.  II.  Holden,  of  Chicago.  When 
flushed,  the  birds  start<»d  from  thick  cover  close  to  me,  flew  straight 
away  fntm  five  to  twenty  rods,  then  dart<'d  again  into  the  dead  marsh 
grass  or  rushes,  from  which  1  could  not  start  <hem  a  second  time. 
The  rise  was  not  more  than  two  feet  above  the  grass,  except  in  one 
case,  that  of  one  of  the  birds  killed,  which  had  apjmrently  started  for 
a  long  flight  and  was  flying  about  four  feet  above  the  grotmd  when 
shot.     I  did  not  see  any  of  them  except  while  on  the  wing." 

March  30,  1892,  Mr.  J.  E.  Beasley  took  a  bird  of  this  species,  which 
was  with  two  or  tliree  others,  possilily  of  the  same  kind,  feeding 
among  the  dead  grass  by  the  side  of  the  railroad,  near  Lebanon.  This 
specimen,  a  male,  is  now  in  the  State  Museum  at  Indianapolis.  Oc- 
tober 2.  1894,  T  saw  a  Leconte's  Sparrow  along  the  edge  of  a  clover 
patch  near  Brookville.  Besides  these  records  from  Indiana,  I  may  say 
Mr.  Eliot  Blackwelder  noted  six  at  Morgan  Park,  111.,  April  21,  1895. 


Birds  of  Indiana.  947 

They  were  next  seen  the  following  day,  and  a  few  days  later  four 
were  taken.  The  same  authority  reports  them  April  16  and  19,  1896, 
from  the  same  vicinity.  Mr.  Robert  Ridgway  says  the  latter  part  of 
October,  1882,  he  found  it  numerous  in  the  meadows  of  Sugar  Creek 
Prairie,  Richland  County,  111.,  in  company  with  the  species  last  men- 
tioned (Birds  of  III,  I.,  pp.  257,  258). 

Mr.  Ernest  E.  Thompson  says  of  Leconte's  Sparrow,  in  its  sum- 
mer home  in  Manitoba:  "This  bird  frequents  the  damp  meadows, 
which  are  a  mixture  of  red  willows  and  sedgy-grass.  It  is  commonly 
found  in  the  willows  at  all  seasons,  uttering  its  peculiar  ventriloquial 
tiR'eete,  tweete,  whence  I  knew  it  as  the  ^Willow  Tweete'  long  before 
I  ever  heard  of  Leconte  or  any  other  name  for  this  bird.  But  in  spring 
the  male  may  be  seen  perched  on  some  low  twig  in  the  meadow,  pour- 
ing out  its  little  soul  in  a  tiny,  husky  double  note,  like  ^reese-reese/ 
This  is  so  thin  and  so  weak  as  to  be  inaudible  at  thirty  yards,  yet  in 
uttering  it  he  seems  to  labor  liard,  his  beak  being  wide  open  and 
pointed  straight  up  to  the  zenith;  he  delivers  it  with  such  unction 
that  afterwards  he  seems  quite  exhausted,  and  sits  very  still  until  at 
length  the  fit  comes  on  again,  as  it  is  sure  to  do  in  about  ten  sec- 
onds. 

*^0n  the  26th  of  June,  1882,  I  found  the  nest  and  eggs,  which,  I 
believe,  were  previously  unknown.  The  nest  was  by  a  willow  bush  in 
a  damp  meadow;  it  was  apparently  on  the  ground,  but  really  raised 
six  inches,  being  on  a  tangle  of  grass,  etc.  It  was  composed  entirely 
of  fme  grass.  The  eggs — three  in  number — were  of  a  delicate  pink, 
with  a  few  spots  of  brownish  and  of  black  toward  the  large  end.  The 
pink  was  lost  on  blowing  them.  One  measured  .75  by  .50  inches" 
(The  Auk.  Vol.  II.,  January,  1885,  pp.  23,  24;  see  also  Proc.  U.  S. 
Xat.  ]\riis.,  Vol.  XIII.,  p.  596).  Prof.  W.  W.  Cooke  says  it  winters 
and  po^sil)ly  ])rceds  in  Illinois  (Bird  Mig.  Miss.  Valley,  p.  191). 

Subgenus  Ammodramtr. 

214.    (540/7).    Ammodramus  caudacutus  nelsoni  At.len. 

Nelson*  8  Sparrow. 

Tail  featliers,  narrow  and  sharp-pointed;  outer  ones  much  the  short- 
est, umber-brown,  darkest  along  the  shafts;  bill,  not  large;  crown, 
olive-brown,  divided  by  a  middle  stripe  of  blue-gray;  breast,  sides, 
throat,  a  stripe  over  the  eye  and  sides  of  head,  excepting  grayish  ear- 
coverts,  deep  ochraceous;  back,  brown  or  olive-brown,  feathers  mar- 
gined with  whitish;  tertials,  dusky,  bordered  with  rusty  white  or  rusty. 
Below,  belly  white;  the  ochraceous  breast,  throat  and  sides,  faintly,  or 
not  at  all,  streaked  with  dusky;  edge  of  wing,  yellow. 
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Length,  4.80-5.85;  wing,  2.12-2.33;  tail,  1.90-2.26;  bill,  .53-.59. 

Range. — Eastern  United  States.  Breeds  in  interior  locally  from 
northern  Illinois  north  to  Manitoba.  Winters  from  South  Carolina 
to  Texas.  Found  along  the  Atlantic  Coast  from  Massachusetts  south 
during  migration. 

Nest  and  eggs,  unknown;  probably  similar  to  those  of  A.  caudacutus. 

Migrant  and  possibly  a  summer  resident  locally  in  the  northwestern 
part  of  the  State  where,  only,  it  has  been  observed  within  our  limits. 
Nelson's  Sparrow  was  discovered  by  Mr.  E.  W.  Nelson  in  the  Calumet 
marsh,  near  Chicago,  111.,  September  17,  1874.  They  were  then 
abundant  there.  June  12,  1875,  he  found  several  of  these  birds  in  the 
dense  grass  bordering  Calumet  Lake,  where  they  were  undoubtedly 
breeding.  October  1,  next,  they  were  abundant  in  the  Calumet  marsh, 
and  November  10  following  they  were  numerous  in  the  wild  rice  bor- 
dering Grass  Lake,  Lake  County,  111.  (Bull.  Essex  Inst.,  Vol.  VIII., 
1876,  p.  107). 

Mr.  H.  K.  Coale  informs  me  that  he  saw  about  a  dozen  Sharp-tail 
Finches,  A.  nehoni,  in  the  grass  along  Berry  Lake,  Lake  County, 
Ind.,  September  25,  1875.  Dr.  A.  W.  Brayton  informed  me  he  had 
taken  this  species  in  Lake  County,  Ind.  These  are  the  only  two  In- 
diana records. 

Mr.  J.  G.  Parker,  Jr.,  considers  it  now  very  rare  in  Cook  County, 
111.,  where  he  thinks  it  probably  breeds.  The  only  locality  where  he 
has  found  it  is  on  the  wet  prairies  bordering  the  east  shore  of  Calumet 
Lake.  There  he  collected  two  birds  September  19,  1893.  Mr.  Eliot 
Bhickwelder,  however,  reports  it  from  the  vicinity  of  Morgan  Park, 
September  28,  1895,  where  he  says  it  is  not  common  and  breeds.  I 
have  a  specimen  from  Hyde  Park,  111.,  taken  September  21,  1878, 
about  which  time  Mr.  G.  F.  Clingman  took  five  specimens  in  a  week 
at  Mud  Lake. 

Mr.  Nelson  says:  ''They  axe  difficult  to  obtain,  as  they  take  refuge 
in  the  dense  marsh  grass  upon  the  first  alarm.  Occasionally  one 
mounts  a  tall  reed  and  utters  a  short,  unmusical  song,  slightly  re- 
sembling that  of  the  Swamp  Sparrow  (M.  palustris)"  Mr.  Nehrling 
says:  "In  northern  Illinois  and  near  Lake  Koshkonong  and  in  the 
Horicon  marshes  in  Wisconsin  this  is  an  abundant  summer  resident'* 
(N.  A.  Birds,  Pt.  X.,  p.  92).  It  appears  to  be  extremely  local  in  its 
distribution  in  the  breeding  season. 
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IZB.   Umus  CHONDESTBS  SwiimoK. 

*215.    (552).    Chondestea  gramiiiacuB  (Say). 

Lark  Bparrow. 

Aduit. — Crown,  chestnut,  black  towards  forehead,  diTided  by  a  mid- 
dle etripe  of  whitish;  stripe  over  eye,  one  from  the  angle  of  the  mouth, 
meeting  it  behind  the  ear-coverts,  and  a  crescent  below  the  eye,  whit- 
ish; a  black  stripe  through  and  one  below  the  eye,  and  one  on  each  aide 
of  the  throat;  ear-coverts,  chestnut;  remainder  of  upper  parts,  pale 
grayish-olive,  the  back  with  blackish  markings.  Below,  white;  a  small 
black  spot  in  the  middle  of  the  brenst;  tail,  rounded;  outer  tail  feathers 
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tdgod  with  white;  others,  except  the  middle  pair,  tipped  with  white, 
which  the  bird  shows  as  it  flies  with  the  tail  partly  spread.  Imma- 
ivre. — More  bufty;  chest  streaked  with  dusky. 

Length,  6.50-7.35;  wing,  3.35-3.70;  tail,  2.60-3.36. 

Range. — Interior  of  North  America,  north  to  Manitoba  and  from 
Ohio,  Indiana  and  Ontario  west  to  the  plains.  Breeds  throughout  its 
range.  Accidental  on  Atlantic  Coast  north  to  Massachusetts.  Winters 
from  Texas  south. 

Nest,  of  grass,  rootlets  and  hair;  on  the  ground  or  in  low  bushes. 
JUggs,  3-5;  white,  bluish  or  pinkish- white,  speckled  and  lined  chiefly 
at  the  larger  end  with  black  and  dark-brown;  .80  by  .61. 

The  Lark  Sparrow  is  a  prairie  species  that  is  year  by  year  extending 
its  way  into  the  former  forest  area.  Tn  1861  it  made  its  first  appear- 
ance in  Ohio,  and  about  the  same  time  appeared  in  Ontario.  In  1879 
it  was  common  throughout  central  Ohio,  but  both  north  and  south 
of  there  it  was  rare.  In  Indiana  it  is  most  numerous  through  the 
central  part  of  the  State.  It  waa  rather  rare  until  recently  in  southern 
Indiana,  and  is  still  scarce  in  many  localities  northward.    Everywhere 
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it  is  a})parently  lK»eoiniii*r  more  iiuiiioroiis.  Tlicv  iirst  appealed  in 
Franklin  County  aliout  1877.  'I'hov  were  rare  in  Monroe  County  in 
188G  nnd  in  Carroll  County  that  vear  they  wore  noted  as  **until  re- 
cently  ver}'  rare*'  (Kverniann).  In  1871  they  were  rare  in  Lake 
County  (Aiken),  and  are  still  reported  as  rare  in  Dekalb  (Mrs.  Hine) 
and  in  Cook  County,  111.  (Tallman,  Parker). 

In  the  southern  part  of  the  State  they  may  be  found  in  pairs  or 
small  floeks  from  April  15  to  May  10,  and  in  the  northern  part  they 
are  noted  from  April  25  to  May  12.  The  following  are  the  earliest 
and  latest  dates  of  its  first  arrival  in  spring  at  the  places  mentioned: 
Spearsville,  April  11,  1897,  April  18,  1894;  Brook ville,  April  18,  1885, 
May  11,  1882;  Elkhart,  April  2H,  1891;  C(»ok  County,  III.,  May  9, 
189G,  May  12,  1894;  Petersburg,  Mich.,  April  36,  1897,  May  5,  1888. 
With  us,  when  they  arrive,  they  are  first  seen  upon  the  sandy 
fields  and  weedy  and  grassy  bottom  lands  along  the  rivers.  Later, 
they  frequent  open  fields  having  fence  rows  grown  up  with  ])ushes  or 
adjoining  sparse  woodland;  also,  the  neighborliood  of  shady  highways, 
along  which  they  spend  the  sunny  days,  and  from  which  they  enjoy 
the  pleasures  of  a  dust  bath.  They  are  readily  recognized  as  they  fly  up 
ahead  of  the  ])assing  traveler,  and  exhibit  their  decided  marking?  and 
rounded  tail,  each  feather  so  l)eautifully  tipped  with  white.  I  find 
them  mating  early  in  May.  ]\Iay  3,  1881,  is  the  earliest  dat«,  and  that 
was  the  date  of  their  first  arrival  that  year.  With  us,  the  nests  are 
placed  in  bushes,  in  a  thicket  or  along  a  fence.  It  is  also  said  to  nest 
at  the  foot  of  some  weeds  on  Ihe  bare  ground  (Nelson),  and  in  corn- 
fields, where  the  nest  is  put  at  the  foot  of  a  cornstalk  (Ridgwav).  They 
begin  ne*sting  in  May  and  continue  well  through  June.  Mr.  V.  H. 
Barnett  found  a  nest  at  Spearsville,  June  18,  1897.  June  10,  1897, 
I  found  young  able  to  fly  near  Brookville.  I  found  four  pairs  of  these 
birds  nesting  along  a  public  highway  near  Brookville  that  year  in  a 
distance  of  less  than  a  mile.  They  have  a  beautiful  song,  in  some 
respects  reminding  one  of  the  Indigo  Bird's  notes. 

After  the  young  are  reared,  most  of  the  birds  leave  through  July 
and  August.  Sometimes  they  collect  in  considerable  flocks.  One  that 
Mrs.  ITine  observed  near  Sedan,  August  Ifi,  1887,  contained  about 
fifty  birds,  and  Mr.  V.  H.  Bamett  saw  one  August  4,  1897,  in  Vermil- 
lion County  containing  twelve.  Some,  however,  are  found  in  Septem- 
ber, October  and  even  November.  The  follow^ing  are  the  latest  dates 
of  its  fall  occurrence:  Plymouth,  Mich.,  September  15,  1894;  Sedan, 
Ind.,  September  15,  1892;  Lafayette,  October  13,  1885,  November  3, 
1894;  Greensburg,  October -29,  1894. 
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Mr.  H.  K.  CoaJe  says  in  some  parts  of  Illinois  it  is  called  the  "Potato 
Bird/'  because  of  its  eating  potato  bugs.  But  few  survive  the  paris 
green  which  they  eat  with  the  bugs.  In  May  and  June  Prof.  King 
found  those  he  examined  had  eaten  nothing  but  small  seeds  (Geol.  of 
Wis.,  I.,  p.  540). 

130.    GiNus  ZONOTRICHIA  Swaiksok. 

a'.  No  yellow  anywhere;  throat  not  abruptly  white. 

Z.  leucophrys  (Forst.).     216 
a-.  Yellow  on  head;  throat  abruptly  white.  Z.  albicollis  (Gmel.).     217 

216.    (554)     Zonotrichia  leucophrys  (Forst.). 

White-crowned  Sparrow. 

Adult. — No  yellow  in  front  of  eye;  throat,  ashy;  edge  of  wing,  white; 
crown,  white,  bordered  by  two  black  stripes,  each  as  wide  as  the  white 
center;  a  black  stripe  behind  each  eye  almost  meeting  on  back  of  head; 
white  stripe  from  over  eye  to  back  of  crown;  nape  and  sides  of  head, 
gray;  back,  light  ajsh-gniv,  streaked  with  chestnut-brown;  rump, 
brownish:  wing-coverts,  edged  with  chestnut  and  tipped  with  white, 
forming  two  white  bars;  tail,  fuscous.  Below,  grayish,  white  on  belly; 
sides  and  lower  tail-coveri;s,  buffy.  Immature. — Black  stripes  on  the 
crown,  brownish;  white  stripe,  brownish-yellow  or  ashy. 

Length,  6.50-7.50;  wing,  3.00-3.30;  tail,  2.80-3.20. 

Kaxoe. — Xorth  America,  from  Mexioo  north  at  least  to  Hudson 
Bay  and  Greenland.  Breeds  from  Labrador,  Vermont  and  Wisconsin 
to  Eocky  Mountains  and  northward;  also,  south  in  the  higher  moun- 
tain nin^^es  of  tlio  western  ["nited  States  to  Colorado  and  California. 
AA'inlcrs  from  southorn  Indiana  and  southern  Illinois  south. 

Nesf,  bulky;  of  grass  or  straw;  on  ground  or  in  bushes  or  briers. 
E(j(/s,  4-5:  light  green  or  greenish-])lue,  tolerably  uniformly  speckled 
with  small  blotches  (»f  reddish  and  golden-brown;  more  prominent  at 
the  larger  end:  .88  hv  .02. 

•  •  • 

roninion  migrant;  occasional  winter  resident  southward.  Very 
nnticfablo  late  in  April  and  early  in  May.  I  always  associate  this 
beautiful  bird  with  the  fragrance  of  apple  blossoms,  for  they  come  to- 
g(^th(*r.  At  the  time  of  the  spring  ;migration  they  are  usually  found 
ciuL^y  in  gardens,  orchards  and  occtLsionally  in  the  more  open  woods. 
Thi'n  its  characteristic  song  declares  its  presence.  This  song,  Mr. 
Nehrlintr  >ays,  ?ounds  like,  pee-dee-de'de-de.  The  first  two  notes  are 
long  drawn  and  rising,  the  rest  hurried  and  lowering,  the  whole  sound- 
ing like  a  mellow  whistle,  being  easily  imitated.  It  is  easily  distin- 
guished from  that  of  the  White-throated  Sparrow.    The  White-crown 
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arrives  later  in  spring  than  the  White-throat, yet  the  former  Bometiraes 
winters  in  southern  Indiana,  while  the  latter,  so  far  as  I  know,  hag 
not  been  noted.  The  White-throat  thus  passes  it  in  migration.  In 
winter  the  present  species  frequents  swampy  woods  and  thickets.  Some 
remained  in  Knox  County  the  winter  of  1888-9  (Balmer),  and  the  win- 
ter of  1896-7  (Chansler).  Mr.  Robert  Ridgway  reports  them  often 
wintering  abundantly  at  Mt.  Carmci,  111.,  and  Mr.  Charles  Dury  found 
them  at  Cincinnati,  Christmas  week,  about  1877  (Langdon).    Some 


winters  all  go  farther  south  toward  the  Gulf  coast,  where  they  abound 
throughout  the  colder  months,  ranging  into  Mexico  and,  perhaps,  .to 
the  Valley  of  Mexico  (Sumichrast  La  \atiiraleza,  Tonio,  V.,  p.  245), 
They  are  occasionally  seen  in  the  southern  part  of  the  State  in 
March,  possibly  only  when  they  remain  in  the  neighborhood  over 
winter.  The  following  indicate  the  earliest  and  latest  date  of  first  ar- 
rival and  the  earliest  and  latest  date  at  which  last  seen  in  the  spring: 
BrookviJle,  first  seen  April  13,  1882,  May  G,  1897;  departed  May  3, 
1882,  May  27,  1892;  Bickncll,  iii-st,  April  14,  1896,  April  28,  1895; 
departed,  May  IS,  1895;  Uifayette,  first,  April  24,  1897,  May  2,  1896; 
departed.  May  13,  1897;  .Sedan,  Jirst,  April  30,  189C,  May  4,  1894; 
departed,  May  8,  1895,  May  10,  1894;  (Chicago,  111.,  first.  April  21, 
1885,  May  9,  18!)fi;  departed.  May  17,  1897,  May  20.  1896:  Pelers- 
burg,  Mich.,  firet,  May  5,  1889,  May  9,  1888;  departed.  May  11,  1889, 
May  20,  1888.  In  189fi  it  remained  at  North  Manchester  until  June 
6  (Bell),  and  Ulrey  and  Wallace  report  it  from  Wabash  County  as  late 
as  June  10.  In  the  fall  they  roach  the  upper  part  of  the  Stat*  late 
in  September  and  early  in  Octoher.  Some  years  they  pass  through 
rapidly,  others  they  strajrgle  slowly  along,  remaining  in  the  vicinity 
of  the  Ohio  River  into  November  and  even  all  winter.  The  following 
dates  as  to  fall  migration  are  given:  Sandusky,  0.,  arrived  October 
II,  189fi;  departed  October  19,  1896:  Bicknell,  Ind.,  arrived  Septem- 
ber 29,  1894,  and  1895;  departed  November  5,  1895;  Lafayette,  last 
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seen  October  14, 1896;  Chicago,  111.,  October  3, 1895,  October  9, 1896; 
Brookville,  Ind.,  October  13,  1879,  October  16,  1886.  In  fall  they 
have  lost  their  song  and  frequent  the  edges  of  woods  and  fields,  brier 
patches,  thickets  and  clumps  of  weeds.  They  axe  then  busy  eating 
weed  seeds,  of  which  they  destroy  great  quantities.  They  migrate 
chiefly  through  the  Mississippi  Valley,  and  thence  many  turn  off 
northeast  to  Labrador  and  Newfoundland  where  they  breed  abundantly. 
Their  scarcity  and  in*egularity  along  the  Atlantic  Coast  has  been 
noted.  Its  summer  range  is  a  little  north  of  that  of  the  next  species, 
consequently  they  in  migrating  pass  them.  It  has  been  found  breed- 
ing at  Eutland,  Vt.,  Potsdam,  N.  Y.,  and  in  Oconto  County,  Wis. 
Mr.  Nehrling  says:  "In  northern  Wisconsin,  and  especially  in  north- 
em  Michigan — ^in  the  Lake  Superior  region — this  Sparrow  is  a  rather 
common  summer  bird."  Mr.  0.  B.  Warren,  however,  has  never  found 
them  breeding  at  Palmer,  Mich.  Its  food  is  principally  weed  seeds 
and  insects,  though  Audubon  adds  small  moUusks  to  its  bill  of  fare. 
I  suspect  from  its  habits  about  our  gardens  and  orchards  that  it  will 
be  found  to  destroy  many  injurious  insects  tliat  frequent  such  places. 


217.    (558).    Zonotrichia  albicollis  (Gmel.). 

White-throated  Sparrow. 

Adult, — Edge  of  wing  and  spot  in  front  of  eye  (sometimes  extend- 
ing to  above  eye),  yellow;  throat,  abruptly  white;  two  broad  stripes 
on  the  crown  and  a  narrow  one  behind  the  eye,  black;  a  white  stripe 
in  middle  of  crown,  and  one  over  ear-coverts,  sometimes  extending 
over  eye;  ear-eoveris  and  jugulum,,  deep  ash;  back,  rusty  brown 
streaked  with  black.  Immature,  First  Winter. — Similar  to  adult,  but 
head  stripes  rusty  dusky-bro^Mi  and  pale  rusty-buff:  the  yellow  in  front 
of  eye  and  white  throat-patch,  less  distinct.  First  Plumage. — Crown, 
uniform  snuff-brown,  with  a  narrow  whitish  middle  stripe;  stripe  over 
the  eye,  dirty-whitish,  with  no  yellow  in  front  of  eye;  jugulum, 
streaked  with  dusky;  throat,  not  abruptly  white. 

Length,  6.30-7.00;  wing,  2.80-3.15;  tail,  3.05-3.35. 

Eange. — Eastern  North  America,  west  to  Montana,  north  to  Labra- 
dor and  the  fur  countries.  Breeds  from  Montana,  northern  Michigan, 
Ontario  and  Massachusetts  north.  Winters  from  Massachusetts  and 
southern  New  York  south  along  the  Atlantic  Coast  and  in  the  lower 
Mississippi  Valley,  north  to  Missouri  and  Illinois.  Accidental  in 
Utah,  California  and  Oregon. 
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Nest,  on  ground,  at  base  of  Email  bush  or  clump  of  weedB;  of  dry 
weed  stalks,  bark,  grass,  rootlets  and  hair.  Eggs,  4  to  5;  light  blue  or 
bluish-white,  dotted  more  or  lees  with  light  and  dark-brown;  .84  by 
.63.    Usually  two  broods. 

The  WTiite-throated  Sparrow  precedes  the  last  mentioned  species 
in  both  spring  and  fall  migrations,  i^'hile  it  remains  in  the  southern 
part  of  the  State  late  in  the  fall,  I  have  no  account  of  its  wintering 
within  our  limits,  though  it  may  do  so.  Some  winters  it  remains  in 
the  vicinity  of  St.  Louis  (Cooke),  and  in  Illinois  as  far  north  as  Wa- 
bash, Lawrence  and  Richland  (Hidgwny). 


We  know  it  in  Indiana  as  a  very  abundant  migrant,  (renerally  in 
flocks,  in  March,  April  und  early  May,  and  from  September  to  No- 
vember. It  varies  in  the  date  of  its  arrival  in  the  Siimc  locality,  both 
in  spring  and  fall  us  mucli  as  a  month.  The  earliest  and  latest  dates 
of  its  first  arrival  and  of  its  departure  in  spring  at  several  localities  are 
given:  Bicknell.  arrived  March  11,  18y4,  March  3-1,  18'jr>;  departed 
May  1, 18SI5,  May  IC,  1897;  Drookville,  arrived  March  13,  1884.  April 
86,1881;  departed  Jfiiy  1. 18Si).  May  8, 1880;  Lafayette,  nrrivetl  March 
6,  1894,  April  13,  1835;  Uportc."  arrived  March  7,  18U4,  April  12, 
1896;  departed  May  1.  IHttC;  Sedun,  arrived  Apri!  i:?,.1894,  April  27, 
18tt3;  departed  May  4,  18.S!l.  May  10.  1896;  Chicigo.  111.,  arrived  April 
12, 1884,  April  16,  1896;  departed  May  0. 189G,  May  15,  1886;  Peters- 
burg, Mich.,  arrived  April  iM,  1889,  Mny  .5,  1888;  departed  May  5, 
1889,  May  20,  1888.  'Hiey  are  (o  be  found  among  thickets,  brier 
patches  and  brush  piles,  either  in  the  open  or  among  the  densest 
woods.  From  among  Ihc  thickets  and  throiiffh  the  long  forest  aisles 
their  peculiar  song  comes  to  one's  ear  at  the  time  of  their  vemni  visits. 
In  March,  when  they  are  present,  their  songs  are  seldom  heard,  but  in 
April,  particularly  toward  the  latter  part,  and  in  early  May,  one  who 
visits  their  haunts  is  greeted  with  both  solos  and  ehorupcs  as  the  waves 
of  inspiration  come  to  the  inhabitants  of  the  brush-piles  with  the 
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intennittent  warm  southern-breezes.  The  song  is  commonly  inter- 
preted, pe-pe-pi-body,  pt-hody,  and  from  it  the  singer  has  been  named 
the  "Peabody  Bird/*  Both  this  species  and  that  last  described  are 
scratehers,  moving  both  feet  together  in  turning  over  the  leaves.  They 
are  very  persistent  in  this  work,  and  "all  is  grist  th^t  comes  to  their 
mill."    Be  it  seeds  or  insects,  they  serve  as  food. 

A  White-throated  Sparrow  was  t-aken  at  Berrj'  Lake,  Lake  County, 
Ind.,  July  23,  1887,  by  Mr.  E.  A.  Colby  (Coaie).  While  they  may 
rarely  breed  in  the  northern  part  of  the  State.  I  do  not  know  that 
they  do.  In  Michigan  they  breed  abundantly  northward,  and  have 
been  found  breeding  as  far  south  as  Grand  Kapids  (Cook,  Birds  of 
Mich.,  p.  114).  They  also  breed  abundantly  in  northern  Wisconsin. 
They  remain  with  us  in  spring  as  late  as  they  can.  Often  they  are 
seen  mating,  and  some  years,  when  they  lingered .  long,  they  have 
been  obser\'ed  carrying  sticks,  as  though  they  had  thought  to  begin 
nest-building.  Some  year,  wlien  they  remain  late.  I  shall  not  be  sur- 
prised to  learn  that  the  imperative  demands  of  nature  have  impelled 
some  of  them  to  make  their  summer  homos  with  us  and  build  their 
nests.  In  fall,  some  vears,  thev  cross  the  northern  line  of  this  State 
near  the  middle  of  September,  and  linger  in  their  journey  south- 
ward, feasting  upon  seeds,  wild  fruits  and  insects  for  a  month  or 
more.  At  that  season  of  the  year,  the  pres(^nt  species  and  the  last 
are  often  associated  with  a  number  of  other  birds  in  a  mixed  com- 
pany, frequenting  thickets  and  weed  pat<*hes.  I^be  following  gives 
earliest  and  latest  fall  dates  of  arrival  and  departure  at  the  places 
noted:  Chicago,  111.,  arrived  September  16,  1896,  September  20, 
1894,  departed  October  24,  1896:  Sedan,  Ind.,  aiTived  September  25, 
1894,  departed  October  17,  1889,  November  4,  1894;  Lafayette,  ar- 
rived Septom})er  26,  1896,  Octo])er  2,  1894,  departed  October  17, 
1894,  October  26,  1895;  Greensburg,  arrived  October  3,  1896,  October 
19,  1894,  departed  October  28,  1894,  November  17,  1896;  Brook- 
ville,  arrived  Octo})er  5,  1887,  departed  October  20,  1883;  Bicknell, 
arrived  September  29,  1894.  1895,  September  30,  1896,  departed, 
Octo})er  17,  1891.  November  26.  1896.  Thev  winter  abundantlv  in 
the  (rulf  States.  Mr.  H.  Nehrling  says:  "Tn  southern  Louisiana  a 
shaniolpss  slaughter  of  our  ?mall  song  birds  is  going  on  throughout 
everv  winter.  In  the  French  Market  of  New  Orleans  we  notice  dead 
Jiincr>s,  Towhees,  White-throated  and  White-crowned  Sparrows, 
Thrashers,  Thrushes,  Eobins,  Warblers,  etc.,  by  the  thousand.  We 
learn  from  Audubon  that  even  in  his  time  these  birds  were  slaugh- 
tered in  innumerable  numbers  in  I^uisiana.  In  Texas  they  are  not 
much  molested,  except  by  negroes"  (Birds  of  N.  A.,  Pt.  XI.,  pp.  117, 
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118).  Prof.  F.  H.  King  examined  16  White-throated  Sparrows,  and 
found  they  had  eaten  4  caterpillars,  4  beetles,  1  grasshopper,  and  1 
caddis  fly;  13  of  them  had  eaten  some  seeds;  1  had  eaten  raspberries. 
Until  after  July  their  food  is  largely  insects  (Geol.  of  Wis.,  I.,  p.  540). 


rn.     (ilNUR  SFIZELLA   BONAPARTR. 

a^.  Crown  rufous  in  adults. 

6*.  Upper  mandible  black,  lower  yellow;  dusky  spot  on  breast. 

8.  monticola  (Gmel.).     218 
6*.  Bill  wholly  black  or  reddish  brown. 

cK  Bill  wholly  light  reddish  brown.  8.  pusiUa  (Wils.).     221 

r^.  Bill  wholly  black  in  adults;  dull  reddish  brown,  lighter  below  in  young. 

8.  80ciaU8(Wil8.').     219 
•'.  Grown  grayish  brown,  streaked  with  black.  8.  pallida  (Swains.).     220 

218.    (559).    Spizella  monticola  (<tmkl). 

Tree  8parrow. 

Adult, — Bill,  upper  mandible,  black,  lower,  yellow;  a  black  or 
dusky  spot  on  the  middle  of  the  breast;  crown,  rufous,  feathers  some- 
times bordered  with  gray;  grayish-white  stripe  over  tlie  eye;  rufous 
stripe  behind  the  eye;  greater  and  middle  winix  coverts  odge<l  with 
rufous  and  tipped  with  white,  forming  two  conspicuous  bars;  sec- 
ondaries more  or  less  edged  with  rufous  and  white;  back,  brownish, 
streaked  with  black  and  bulTy;  rump,  brownish-ashy;  sides  of  head 
and  neck,  ash-gray,  lighter  on  the  throat ;  rest  of  under  parts,  whitish, 
washed  w^itli  pale  l)rownish.  J  mm  a  hire. — Similar,  but  more  or  less 
distinctly  streaked  below. 

Length,  6.00-fi.50;  wing,  2.80-3.10;  tail,  2.60-3.00. 

Eange. — North  America  oast  of  Plains,  from  South  Carolina,  Ken- 
tucky and  Indian  Territor}',  north  to  Arctic  Ocean.  Breeds  from 
northern  Maine  to  Labrador  and  north.  Winters  from  North  Da- 
kota, northern  Michigan,  Ontario  and  New  England,  south. 

Nest,  on  ground,  or  low  in  trees;  of  grass,  rootlets  and  hair.  Eggs, 
4-5;  pale  green,  speckled,  blotched  and  scratched  with  various  shades 
of  brown;  .74  by  .57. 

Soon  after  the  Junco,  or  common  Snowbird,  appears  in  the  fall, 
these  little  winter  Sparrows  appear.  They  fretjuent  thickets,  weedy 
places  and  spots  where  grasses  and  sedges  have  borne  seed.  There, 
sometimes  alone,  sometimes  with  the  Juncos,  they  may  be  found, 
busily  engaged  seed  eating.  They  generally  appear  in  October  in 
northern  Indiana,  but  sometimes  are  not   noted  until   November. 
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That  month  they  spread  over  the  State.  From  then  they  are  com- 
mon until  they  leave  in  the  early  spring.  In  that  migration  they 
precede  the  Juncos,  sometimes  leaving  the  southern  part  of  the  State 
early  in  March,  and  most  always  disappearing  from  our  limits  before 
the  middle  of  April.  I  have  known  them  to  arrive  at  Brookville 
in  the  fall  as  early  as  October  10,  but  usually  they  are  much  later. 
The  following  are  earliest  and  latest  dates  of  first  arrival:  Chicago, 
111.,  October  5,  1895,  October  20,  1894;  Sedan,  Ind.,  October  20  one 
year.  November  4,  1894;  Greensburg,  November  26,  1896;  Bicknell, 
November  1,  1895,  November  8,  1896;  Lafayette,  November  3,  1894, 
November  12,  1895.  In  the  extreme  northern  part  of  the  State, 
in  severe  winters,  at  least,  most  of  them  move  farther  south,  but 
some  remain,  and  it  is  truly  a  winter  resident  throughout  the  State. 
Thov  utter  a  chip  when  they  come  to  us  in  the  fall,  and  when  many 
are  Inisily  feeding  together,  all  chipping  at  once,  the  result  is  a  low 
twittering  that  j)lainly  tells  to  the  watcher  along  its  border  of  the 
lively  birds  hidden  within  the  weed  patxih.  In  winter,  when  the 
ground  is  covered  with  snow,  they  often  come  in  companies  about 
barn  yards,  poultry  yards,  and  even  into  door  yards.  Toward  the  end 
of  their  stay,  they  begin  to  sing,  often  ascending  a  high  bush,  or 
even  a  tree,  from  which  a  fine  musical  selection  is  rendered.  With 
this  ]>oriod  of  song,  they  begin  to  gather  into  large  flocks,  which  give 
forth  a  full  chorus  some  warm  April  morning.  T  have  known  them 
to  ]>egin  singing  March  3  (1893),  and  to  ])e  in  large  flocks  in  full  song 
March  31  (1896). 

Examination?  made  by  the  T'nited  St^ites  Department  of  Agricul- 
ture show  that  in  winter  it  feeds  entirely  upon  the  seeds  of  weeds, 
and  [irobably  each  bird  consumes  about  one-fourth  of  an  ounce  a 
day.  I'pon  this  basis,  counting  ten  Tree  Sparrows  to  an  acre,  it  has 
been  estimated  they  destroy  during  a  season's  stay  in  the  State  of 
Iowa  alone,  1,750,000  pounds,  which  ec^ual  875  tons  of  weed  seed 
(Fanners'  Bulletin,  No.  54,  U.  S.  Dept.  of  Agr.,  p.  28). 

The  following  indicate  the  earliest  and  latest  dates  at  which  the 
last  birds  were  noted  in  spring  at  the  places  named:  Brookville, 
March  3.  1893,  April  11,  1881;  Greensburg,  February  22,  1895;  Bick- 
nell, :\[arch  10,  1895,  April  8,  1896;  Lafayette,  March  8,  1894,  March 
28.  1.^96;  Sedan,  April  4,  1895,  April  17,  1893;  Chicago,  111.,  March 
22,  1886. 
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*219.    (560).   Spizella  socialis  (Wils  ). 

Chipping  Spaxrow. 
Synonyms,  CiiiprY,  Chip  Bird,  Hair  Hird. 

Adult, — l^ill,  black;  crown,  bright  nifous;  forehead,  black,  divided 
by  a  short  grayish  streak;  stripe  over  eye,  whitish;  streak  through 
and  behind  eye,  black;  back,  brownish,  streaked  with  black;  ear 
coverts  and  sides  of  neck,  ash-gray;  rump,  grayish-blue;  wings  with 
two  light  cross  bars.  Below,  whitish,  unspotted,  washed  with  ashy 
on  sides  and  across  breast;  wings  and  tail,  edgrd  with  lighter,  not 
whit€.  Immature. — Bill,  dull  reddish-brown;  crow^n,  colored  like  the 
back;  breast  and  sides  with  dusky  streaks;  othorwis«»  similar.  The 
gra3'ish-blue  rump  and  more  dusky  upper  mandi])le  serve  to  dis- 
tinguish this  bird. 

Length,  5.00-5.85;  wing,  3.55-2.90;  t^il.  2.20-3. HO. 

Raxgr. — !North  America,  from- Mexico  north  to  Xi'wfoundland  and 
C4reat  Slave  Lake.  Breed:*  from  (iulf  States,  uortli.  Winters  from 
Indian  Territorv,  south. 

Ncsf.  of  rootlets  and  fine  gra^s.  lined  with  horsehair;  in  bush,  vine 
or  tree,  generally  under  ten  feet  up.  J'jgfjs,  3-4:  pale  bluish-green, 
dotted,  speckled  or  scrawled  with  dark  brown;  .GJ)  by  .50. 

The  Chipping  Sparrow  is  familiarly  known  as  the  "'Ohippy/'  or 
"Chip  Bird.""  It  counts  about  our  doors,  u|)on  our  fmrflic-!,  and  even, 
at  times,  into  our  houses.  pickin'Lr  uj)  crumbs  tliat  have  fallen.  Where 
cats  and  other  enemies  do  not  persecute  them,  they  are  very  familiar, 
building  their  nest^  in  the  shru])bery,  vines  and  smaller  evergrcn^ns. 
From  its  habit  of  usin;:  horsehair,  preferably  black,  in  its  n<*st,  it  is 
sometimes  called  '"Hair  Bird.'"  Whih-  stmietimes  thcv  arc  with  us, 
in  southern  Indiana,  from  early  "Nfarch  until  past  tlie  middle  of 
November,  rarclv  into  December,  T  have  no  knowledge  of  their  re- 
maining  over  winter.  The  earliest  and  latest  dates  of  its  spring 
appearance  and  fall  departure  in  the  localities  noted  are:  Ricknell, 
March  9,  1897,  March  23,  1895,  departed  October  27,  1S95,  November 
19,  189(>;  Creensburg.  March  1,  1895,  April  5,  1894,  departed  October 
17,  1896,  December  15,  1894:  Brookville,  March  10,  1888,  April  8, 
1881,  de])arted  October  21^  188r>;  Lafayette,  March  19,  lS9t.  April 
1,  1895,  departed  Xoveniber  3,  1891:  Sedan,  March  30,  1897.  April 
8,  1895,  de]>arted  October  31,  189i:  Petersburg,  Mich.,  April  3,  1888, 
April  8,  1897;  Chicago,  III.,  April  1,  1894.  April  M,  1897,  departed 
October  3,  1895. 

In  the  spring  the  first  to  arrive  are  single  birds,  and  these  are  suc- 
ceeded in  a  few  davs,  or,  if  verv  earl  v.  in  a  week  or  two,  bv  flocks 
of  their  fellows,  which  may  be  seen  troopins:  through  the  orchards 
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and  fields.  Usually  the  last  to  aiTive  are  the  ones  that  breed  with 
us.  They  at  once  make  themselves  at  home  upon  our  lawns,  and 
announce  their  arrival  by  the  same  old  song  we  heard  last  year. 
When  the  migrants  arrive  very  early  in  the  Whitewater  Valley,  they 
do  not  at  once  begin  singing.  They  usually  begin  mating  the  first 
ten  days  of  April.  The  earliest  date  I  have  is  March  27,  1882.  I 
found  them  building  at  Brookville,  April  15,  1889.  April  29,  1896, 
V  Prof.  W.  P.  Shannon  noted  a  nest,  with  four  fresh  eggs,  at  Greens- 
burg.  He  found  a  nest,  with  young  recently  hatched,  May  9,  1896, 
and  I  found  one  with  young  of  the  same  ago.  May  9,  1887.  Through 
May  and  June  their  nests  may  be  commonly  found.  Sometimes  they 
rear  a  second  brood.  -Prof.  A.  J.  Cook  notes  a  nest  with  eggs  taken 
in  Michigan,  August  4,  1893  (Birds  of  Mich.,  p.  114).  Its  common 
note  is  a  sharp  tchip,  and  its  song  a  rapid  repetition  of  icliips,  by 
which  it  may  readily  be  distinguished.  Xo  other  bird  that  frequents 
similar  situations  has  a  song  anything  like  it.  The  songs  dwindle  in 
July  and  are  seldom  heard  the  latter  part  of  that  uKmth,  and  rarely 
until  near  the  middle  of  August.  In  1897  I  heard  one  singing,  July  24, 
and  after  that  noted  Imt  two  more  soults,  one  August  12,  and  another 
August  II.  Mr.  Bicknell  (The  Auk,  Vol.  II.,  April,  1885,  p.  145) 
speaks  of  a  later  song  period,  the  latter  part  of  September  and  early 
in  October.     I  have  never  noticed  it. 

Prof.  F.  E.  L.  Beal  has  shown  that  about  one-third  of  the  food 
of  the  Chipping  Sparrow,  Field  Sparrow  and  Song  Sparrow  consists 
of  insect-s,  comprising  many  injurious  beetles,  such  as  snout  beetles, 
or  weevils,  and  leaf  l)eetles,  many  grasshoppers,  which  form  one- 
eighth  of  the  food  of  the  present  species;  many  wasps  and  bugs.  On 
the  whole,  their  insect  food  is  mainly  injurious  species.  They  are, 
therefore,  beneficial  as  insect  eaters,  as  well  as  destroyers  of  grass  and 
weed  seed  (Fanners'  Bull.  No.  54,  Y.  S.  Dept.  Agr.,  pp.  26,  27). 

Tn  September,  they  begin  to  collect  in  flocks  and  frequent  weedy 
places,  where  they  are  found  in  company  with  other  birds,  principally 
Y\A(\   Sparrows. 

220.     (5<n).    Spizella  pallida  (Swains). 

Clay-colored  Sparrow. 
Svnonvms,  Shattick,  Ashy-nape. 

AfJvIL — Bill,  reddish,  dusky  towards  tip;  crown,  grayish -brown, 
streaker!  with  i>lack,  divided  by  a  distinct  stripe  of  pale  ashy:  stripe 
over  eye,  white:  ear  coverts,  light  brownish,  edged  with  dusky:  nape, 
asljy:  back,  brownish,  not  so  rufous  as  S.  sorinli.^:  striped  with  black; 
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rump,  grayish-brown.  Below,  white,  the  breast  and  sides  tinged  with 
grayish-brown;  an  indistinct  brownish  stripe  on  each  side  of  throat. 
Immature. — More  rusty  above;  streaked  with  dusky  below. 

Length,  5.00-5.75;  wing,  2.20-2.50;  tail,  2.30-2.60. 

Remarks. — This  Sparrow  is  smaller  than  S.  socialiSy  and  has  not 
the  bluish  rump. 

Eange. — Interior  of  North  America,  north  to  the  Saskatchewan, 
and  from  the  base  of  the  Rocky  Mountains  east  to  Indiana  and  Mich- 
igan. Breeds  from  northern  Nebraska  and  northern  Illinois,  north. 
Winters  from  centnil  Texas  west  to  Cape  St.  Lucas  and  south  to 
Oaxaca. 

Nest,  of  grass,  lined  with  hair;  in  bush,  or  on  ground.  I^ggs,  3-5; 
similar  to  those  of  S.  socialis. 

Rare  migrant;  possibly  locally  rare  summer  resident.  Prof.  W.  S. 
Blatchley  shot  a  bird  of  this  species  from  a  flock  of  Sparrows  near 
Terre  Haute,  September  27,  1890.  This  is  the  only  record  of  its 
occurrence  in  this  State.  Mr.  E.  W.  Nelscm  notes  that  specimens 
have  been  taken  near  Chicago,  and  that  it  is  a  rare  summer  resident 
about  the  borders  of  prairies  (Bull.  Essex  Inst.,  Vol.  YIIL,  Dec, 
1876,  p.  108).  Prof.  A.  J.  Cook  (Birds  of  Mich.,  p.  114)  notes  its 
occurrence  in  Michigan,  notably  in  **Covert's  Birds  of  Washtenaw 
County,"  and  Mr.  L.  Whitney  Watkins  took  several  specimens  from 
about  forty  seen  at  Manchester,  Mich.,  September  3,  1894.  It  has 
not  yet  been  reported  from  Ohio.  This  is  one  of  the  birds  of  the 
interior  ]»lains  of  America,  extending  eastward  to  the  old  prairie  lim- 
its. ^Ir.  E.  E.  Thompson  says  it  has  a  singular  lisping  song,  which  he 
describes  as  follows:  "The  bird  mounts  some  perch,  and,  with  head 
thrown  l)ack  and  wnth  gaping  beak,  utters  a  sound  like  a  fly  in  a 
newspaper — 'scree-scree-scree' — sometimes  giving  but  one  note,  and 
at  other  ^imes,  in  the  height  of  the  season  especially,  repeating  the 
dulcet  note  ^\q  or  six  times^'  (Proc.  V.  S.  Nat.  Mus.,  Vol.  XT  1 1.,  pp. 
601,  602). 

"This  species  is  readily  distinguishable  from  the  other  American 
Spizellas,  except  S.  breweri,  in  the  dark  streaks  and  medium  ashy 
stripe  on  the  crown,  the  paler  tints,  the  dark  line  on  the  side  of  the 
chin,  etc.''  (B.  B.  and  R.,  History  N.  A.  Birds). 

Prof.  F.  H.  King  examined  the  stomachs  of  13  and  found  they 
containe<l  6  beetles,  12  hemiptera,  principally  plant  lice:  1  grasshop- 
per, 1  larva,  and  other  insects;  7  had  oaten  small  seeds  (Geol.  of  Wis., 
I.,  p.  540). 
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*22L    (463).    Spizella  pusilla  (Wils  ). 

Field  Sparrow. 

Adult. — Bill,  light  roddish-brown;  crown,  rufous,  faintly  marked 
with  grayish;  line  over  the  eye,  najK?  and  sides  of  head,  grayish, 
the  latter  tinged  with  ashy;  faint  nifous  streak  behind  the  eye;  back, 
rufous,  feathers  with  black  centers  and  ashy  edgings;  wings  crossed 
by  two  whitish  bars;  rump,  browni.sh-ashy.  Below,  white,  unmarked, 
but  wa^ihed  with  pale  brown  on  breast  and  sides.  Young. — First 
plumage  streaked  below. 

].engt.h,  r).l(M).0();  wing,  2.4r)-->.TO;  tail,  ^.oO-^.SO. 

HAN(ii:. — KasU»rn  Xorth  America,  from  Gulf  States  and  Texas, 
north  to  Manitoba  and  Quebec.  Breeds  from  Scmtli  Carolina  and 
Kentueky,  north.  Winters  from  southeni  Illinois,  southern  Indiana 
and  \'irginia,  southward. 

Xt'.sf,  on  ground  or  in  low  bush;  of  rootlets  and  gra^v,  and  lined 
with  hair  or  fine  grass.  /-'Vz/Z-S  3-'^'  greenish-whit(?,  variously  marked 
with  rufous;  .()8  by  .T)!. 

The  Field  Sparrow  is  much  more  numerous  than  the  Chipping 
Sparrow,  l)ut  is  not  such  a  siK-ial  bird.  It  is  not  Amnd  about  our 
homes  as  closely  as  the  '*Chippy,"  but  keeps  a  little  farther  away.  In 
the  back  orchard,  in  old  fields  and  pai*tures,  especially  if  more  or 
less  overgrown  by  bushes,  it  makes  its  home. 

Occasionally,  at  least,  it  winters  in  the  Waba.sh  Valley,  from  Knox 
County,  southward.  Prof.  J.  A.  Balmer  reported  it  wintering  at  Vin- 
cenn<^  the  wintiT  of  1887-S.  Klsewliere  it  is  a  common  summer 
resident,  arriving,  some  years,  very  early  and  remaining  (juit^j  late. 
The  earliest  and  latest  date  at  which  it  has  been  first  seen  at  the 
following  [>Iaces  is  given:  Brook ville,  February  '2.5,  1892,  April  12, 
18!M:  Spearsville,  ^March  9,  181*:;  Lafayette,  :Mareh  28,  1897,  April 
10,  l89.-i:  Sedan,  March  30,  1897,  April  H,  ]894:  I^iporte,  April  12, 
189H,  A[)ril  13,  1894;  Chicago,  III.,  A])ril  3,  188(1,  April  17,  1897; 
TettTsburg,  Mich.,  A])ril  5,  1893,  April  20,  1897. 

r^ate  in  ^larch  it  adds  to  soft  jmstures  and  grwning  grass  the 
charm  of  a  delightful  song.  Its  voice  is  clear  and  its  song  distinct 
and  far  reaching,  Jis  well  a,«  sweet  and  plaintive.  There  is  no  bird  in 
the  old  pastures  that  can  e<|ual  it,  as  from  fen^e  or  bush  or  old  weed 
stalk  it  carols  to  the  wind*a  song  that  is  borne  to  a  sur|)risingly  hyng 
distance.  I  have  been  upon  a  hill  over  a  hundnnl  feet  above  a  Field 
S])arrow  that  was  singing  ^m^  hundred  feet  away,  and  the  wind, 
ctmiing  my  way,  brought   to   me   distinctly,  but    faintly,   its   April 
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song.  ILs  song  c-niiu':-  willi  thr  hlooininjr  "f  tlii'  violet,  innocence  and 
the  Virginia  cdwbUji.  John  Burrouj^hn  f^ys:  'its  song  is  like  the 
w.mU,  fe-o.  fr-i>,  fe-i>,  few.  fnv,  far.  fi-c,  fee,  fue.  uttt-rc-d  nt  first 
high  and  k'isiirfly,  hut  nimiing  very  riipidly  townrd  the  close,  which 
is  low  and  soft."  The  song  crmtiniies  i>rattiCHlly  through  the  aura- 
mer.  Some  singem  drop  out.  hut  many  lire  ^till  singing  the  first  of 
August,  and  not  a  few  a  week  or  two  later.     August  10,  1897,  I 


{Beal.— Faruirs'  lldtli 
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■i  well  as  they  did  in  April.     9epteml)er  14,  I 
?st  to  sound  the  notes,  liut  his  effort  was  very 


heard  several  singing  u 
found  one  trying  his  li 
imjierfeet. 

I  have  ohiwned  them  mating  as  eiiily  hi  Man-li  30  (1897).  They 
are  usually  found  nesting  in  Hay.  June  and  soiiietiim-H  July.  Karliest 
neets  noted  at  Brookville,  May  7.  1883.  May  1 1.  1881.  Two  or  three 
broods  arc  reared.  August  2S,  18!ifi,  I  i'ounil  a  nest  and  eggs  near 
Brookville.  I  have  referred  lo  their  fmid  haliits  under  the  last  spe- 
cies. Prof.  F.  n.  King,  in  addition,  notes  that  7  he  examined  ate 
a  caterpillar,  2  gnisshopp<?rs,  n  heterojiterous  insect,  a  hnrventman,  a 
epider;  4  had  eaten  small  wee<l  see<ls  (Gcol.  of  Wis.,  T.,  p.  53!>). 
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In  September  they  begin  to  collect  into  flocks,  and  are  found  in 
great  numbers  among  the  weeds  and  brier  patches.  The  latter  part 
of  that  month  they  mostly  leave  northern  Indiana,  and  through  Octo- 
ber all  disappear  from  our  northern  counties,  and  most  of  those  from 
farther  south.  There,  however,  some  remain  well  into  November, 
even  when  they  do  not  winter.  The  latest  fall  records  I  have  are 
Chicago,  111.,  September  30,  1895;  I^afayette,  Ind.,  October  13,  1896; 
Brookville,  November  11,  1886. 


132.    Gbkus  JUNCO  Waolbr. 

aK  Sides  grayish.  J.  hyemalis  (Libn.).     222 

a^  Sides  brownish.  ^  J.  hyemalis  ahufeldti  Coalc.     228 

222.    (567).    Junco  hyemalis  (Linn.). 

Slate-colored  Junco. 

Adult  Male. — Tapper  j)arts,  throat  and  breast,  blackish  or  slate- 
gray;  in  winter  wa^ihed  with  brownish  above;  belly,  abruptly  white; 
two  outer  tail  feathers  and  part  of  third,  on  each  side,  white;  bill, 
flesh  color.  Advlt  Female. — Similar,  but  upper  parts  browner  and 
throat  and  breast  paler.  Young. — First  plumage,  streaked  above  and 
below  with  black. 

Length,  6.00-7.00;  wing,  3.15-3.65;  tail,  3.00-3.29. 

Ean(}E. — North  Auierica,  mostlv  east  of  the  Rockv  Mountains, 
breeding  on  the  higher  Alleghany  Mountains  from  Virginia,  from  the 
mountains  of  southern  New  England  and  northern  Minnesota  to 
Alaska.  Tn  winter,  south  over  the  eastern  Ignited  States  to  Gulf 
Staters.     Straggling  westward  to  Arizona  and  California. 

Xesf,  on  or  near  the  ground;  of  gniss,  moss  and  rootlets,  lined  with 
finer  material.  Efigs,  3-5;  whitish,  speckled  with  reddish-brown;  .76  by 

I'he  Slate-colored  Junco  over  most  of  Indiana  is  known  as  the 
Snowbird.  In  some  localities,  to  distinguish  it  from  the  Snowflake, 
or  Snow  Riinting,  which  is  termed  ^'White  Snowbird/'  it  is  called 
Black  Snowbird. 

From  the  middle  to  the  last  of  Se{)tember  they  begin  to  appear 
in  northern  Indiana,  arriving  first  about  the  lower  end  of  Lake  Mich- 
igan. In  the  southern  portion  of  the  St4ite,  a  few^  are  seen  from  the 
1st  to  the  20th  of  October.  Their  presence  is  usually  annoimced  by 
a  shary)  frhip,  followed  by  a  rapid  chipping  as  it  flies.  Tlien  the 
dark,    slate  (rolored    body    and  the  conspicuous    white    feathers    on 


964  Report  of  St.vtk  itEOLOOisT. 

either  side  of  the  tail  render  identification  easy.  From  the  extreme 
northwestern  part  of  the  State  the  greater  part  of  the  Juneos  dis- 
appear with  tlie  coming  of  severe  weather,  and  return  from  the  south 
in  February  or  March.  They  frequent  all  kinds  of  places.  When 
they  first  come,  thickets  and  fence  rows  are  preferre<I.  But  while 
they  are  with  us  they  frequent  stubble  and  brier-pat<*)i,  upland  and 
riverside,  heavy  wood  and  swampy  thicket,  and,  w^hen  the  weather  is 
severe  and  snow  covers  the  ground,  the  barn  yard  and  door  yard. 
Often  they  are  associated  in  fiocks  with  the  Tree  Sparrows.  The 
earliest  and  latest  datc^  of  first  arrival  and  of  latest  departure  from 
the  localities  named  are  given:  diicago,  111.,  arrival  September  Ifi, 
1896,  departed  in  spring  April  30,  IHlJo:  So<lan,  Ind.,  arrive<]  Septem- 
ber 30,  1894,  departed  April  15,  1896;  Lafayette,  arrived  Se])tember 
22,  1894,  October  12,  1895,  dei)arte(l  Aj)rii  18,  189/^,  May  2,  1893; 
Bicknell,  arrive<l  October  2,  1895,  October  L  1896,  depnrte<l  April 
16,  1896,  April  22,  1895;  Brookvilb^  October  6,  1887,  October  19, 
1895,  departed  April  11,  1883,  April  26,  1892  and  1897:  Trafakar, 
September  25,  18!)T.  Some  years  individuals  remain  in  this  latitude 
quite  late.  Prof.  S.  A.  Forbes  notes  taking  one  .June  9,  one  mile 
from  the  Ohio  Biver,  near  Kiizabethtown,  Hardin  (-ounty,  HI.  (Bull. 
K  O.  riub,  July,  1881,  ]>.  180).  Dr.  J.  M.  Wheaton  uoU^  that  he 
has  seen  it  in  Julv,  in  Portaije  Tountv,  ().,  and  savs  it  is  ^'resident 
throughout  the  year  in  northeastern  Ohio"  (liirds  of  ().,  p.  332). 
It  is  a  common  summer  resident  in  Michigan,  north  of  Traverse*  City. 
It  has  l)een  not^»d  at  I.ocke,  Julv  8,  1879:  (Jrand  Hai)i<Is,  .hilv  13, 
1878  (Cook,  Birds  of  ^lich.,  [).  115).  Fnmi  Indiana,  however,  T 
have  no  rt»cord<  after  earlv  Mav.  Thev  l)eirin  to  think  of  mating 
before  they  leave  us.  Sometinus,  during  a  s])ell  of  warm  weather, 
nt^ar  the  middle  of  March,  we  begin  to  hear  their  love  songs.  The 
first  heard  at  Brookville  in  1896  was  April  11,  but  this  year  (1897) 
1  heard  the  first  song  March  18.  It  came  from  a  Junco  in  an  apple 
tree  in  my  yard.  When  singing,  the  bird  gets  among  the  thickest 
of  the  branches  of  an  apple,  cedar  or  other  tree.  It  is  very  difficult 
to  see  there.  When  singing,  it  makes  little  or  no  movement,  remain- 
ing for  quite  a  while  in  the  same  i)lace,  and  when  it,s  head  is  turned 
away  from  the  observer  the  ventril(K|uial  effect  is  such  that  the  singer 
is  hard  to  locate.  The  Junco  utters  a  plea.*^mt,  little  vibrat-ory  song, 
usuallv  c(msistinir  of  four  notes,  all  in  the  same  kev.  Often  there  are 
])ut  three  notes,  and  occasionally  it  utters  five  or  six.  The  song  is 
repejited  every  thnv  to  fne  seconds  for  as  much  as  a  cjuarter  of  an 
hour  at  a  time.  Ft  resembles  fire-ii-fi-ipp,  and  suggests  to  me  the 
rattling  of  a  note  over  a  cog  vvhwl,  going  at  an  unvarying  rate  of 
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speed.  The  food  of  the  Junco  is  substantially  the  same  as  that  of  the 
Tree  Sparrow.  Both  are  valuable  as  destroyers  of  the  seeds  of  nox- 
ious plants. 


223.    (5676).    Junco  hyemalis  shufeldti  Co  ale* 

Shufeldt's  Junco. 

Similar  to  /.  hyemalis,  but  with  the  head  dull  black,  the  back 
browner,  and  the  sides  brownish-vinaceous. 

Wing,  3.05-3.14;  tail,  2.75-2.89;  tarsus,  .72-.74;  bill,  .40-.43. 

Rax(}E. — Rocky  Mountain  region,  west  to  California,  south  to 
Arizona,  Texas  and  northern  Mexico.  Accidental  in  Illinois,  Indiana, 
Michigan,  Massachusetts,  Maryland,  etc. 

Accidental  winter  visitor.  There  is  onlv  one  record  known  of  the 
occurrence  of  this  western  form  in  Indiana.  A  specimen  was  killed 
1)Y  Mr.  Ralph  S.  Wickersham  in  the  yard  of  Mr.  Thomas  Cory,  in 
West  I>{ifayette,  January  20,  1891.  It  wa:?  shot  for  food  for  a  captive 
Barn  Owl,  StrLr  praiincola,  l)ut  observing  it  differe<l  from  the  ordi- 
narv  Junco,  it  was  forwarded  to  the  Smithsonian  Institution,  at 
Washington,  where  it  was  identified  a.s  this  form.  For  the  informa- 
tion, and,  finally,  for  the  specimen,  I  am  indebted  to  Dr.  Erastus 
Test,  and  to  Mc^ssrs.  L.  A.  and  C.  D.  Test.  ^Fr.  H.  K.  Coale  had  a 
s])ccimen  in  his  collection,  taken  at  Waukegan,  111.  (The  Auk,  Oct., 
1887,  p.  331). 


m.    Gknus  PEUCiEA  Audubon. 

*224.    (575a).    FeucsBa  aestivalis  bachmanii  (Aud.). 

Bachman's  Sparrow. 

Adult. — Above,  rufous,  streaked  with  gray,  and  sometimes  spotted 
on  the  back  with  black;  buff  stripe  over  eye;  dusky  stripe  on  each  side 
of  chin:  below,  grayish-]>uff,  whitening  on  the  belly:  edge  of  wing, 
yellow. 

Length,  5.30-6.25:  wing,  2.2o-2.()0;  tail,  2.38-2.1)5. 

Range. — Mississippi  Valley,  north  to  southern  Illinois  and  central 
Indiana  (Wiirren  County),  west  to  north  Texas,  ea^tt  to  east  Ten- 
nessee, Georgia  and  Xorth  Carolina.     Breeds  throughout  its  range. 

Nesf,  on  ground;  of  grass,  usually  domed  and  cylindrical.  Euqs, 
3-4:  white:  .74  bv  .60. 

Summer  resident  in  the  soutjiwestern  quarter  of  the  State,  usually 
not  common. 
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Rachmoirs  Sparrow  was  firnt  reported  from  the  lower  Wabash 
Valley  by  Mr.  Bobert  Kklgway,  who  noted  it  early  in  June,  1871, 
about  half  way  between  ^It.  Carmel  and  Olney,  111.  August  11,  1871, 
he  found  it  rather  rare  at  Mt.  Carmel.  In  July  and  Augusjt,  1875, 
Messrs.  E.  W.  Nelson  and  F.  T.  Jencks  look  several  specimens  in 
the  vieinity  of  Mt.  Carmel  and  on  Fox  Prairie,  in  Riehland  County, 
about  thirty-five  miles  to  the  nortiiward  of  Mt.  Carmel  (Ridgway, 
Birds  of  111.,  I.,  pp.  281,  282).  April  26,  1881,  :Mr.  Ridgway  found  it 
near  Wheatland,  Knox  County,  Ind.,  and  ne^irly  ten  years  later  in- 
formed me  it  was  not  uncommon  in  all  parts  of  Knox  County  that 
he  had  visited.  April  24,  1884,  Prof.  W.  S.  Blatchley  took  two 
Bachman's  Sparrows  from  a  brush  pile  in  Mojiroe  County.  That  was 
its  first  record  there.  It  appeared  regularly  thereafter  between 
April  G  (1885)  and  April  21)  (188f»).  In  188fi  two  sets  of  v^g<  were 
found  and,  perhaps,  a  half  dozen  birds  taken  (Evemiann).  It  was 
first  noted  in  Putnam  County  by  Mr.  Alexander  Black,  April  18, 
18Jn,  and  has  appeared  regularly  there  since,  betwei'U  A[)ril  T  and 
18.  It  is  tolerably  common  there  now  (1897).  May  15,  18!K3,  ^Ir. 
Jesse  Earlle  took  a  nest  and  four  eggs,  but  slightly  incubated,  near 
Greencastle.  He  flushed  the  parent  from  the  nest  and  shot  her. 
The  nest  was  placed  on  the  ground,  at  the  edge  of  a  little  patch  of 
w^(K)ds,  in  a  blue  grass  pasture.  It  was  composed  of  grass,  and  re- 
minded him  of  the  nest  of  a  Meadow  Lark.  It  wiis  not  arched  over. 
The  eggs  were  j>ure  white.  Mr.  Y.  H.  Barnett  first  observed  it  in 
Brown  County,  in  1894.  He  took  its  nest  and  four  ejxgs  near  Spears- 
ville,  in  the  southern  part  of  that  county.  May  22,  1894.  He  ob- 
served it  April  1,  1S95,  and  April  7,  W97.  He  found  it  July  30, 
1897,  in  Parke  (\)unty,  and  last  saw  it  September  10,  1897,  in  Ver- 
million Count  v.  He  writes  he  did  not  sw  it  north  of  southern  War- 
ren  Countv.  In  Kentucky,  the  late  Mr.  C.  W.  Beckham  found  it  in 
Nekon  County,  April  28,  1877  (Ky.  Oeol.  Sur\-.,  Birds  of  XeUon  Co., 
p.  28).  Mr.  Ridgway  say?  it  fre<;iuents  wee<ly  fields,  in  which  scat- 
tered dead  trees  an?  standing.  Mr.  Nelson  (Bull.  Essex  Inst.,  Vol. 
IX.,  p.  38)  says  it  was  *'found  about  the  fences  or  brush  ])iles  in 
half  ck^ared  fields.  They  were  shy,  and  quite  difficult  to  secure, 
from  their  habit  of  diTing  into  the  nearesi:  shelter  when  alanned,  or 
skulking,  Wren-Jike,  aiong  the  fences,  dodging  from   mil   to  rail.'' 

Their  song  has  been  said  by  more  than  one  to  re<aH  the  effort  of 
the  Field  Spamnv.  Mr.  Ridgway  says  it  resembles  the  syllables 
the-c-e-p-e-p-e-thul^  lul,  hit,  htf^  the  first  being  a  rich,  silvery  trill, 
pitc-hed  in  a  high  musical  key,  the  other  syllables  aiso  metallic,  but 
abnipt,  and  lower  in  tone.     They  sing  throughout  the  day,  and  even 
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when  the  day  is  gone  and  darkness  reigns,  they  sing  on.  Mr.  Beck- 
ham mentions  the  ventriloquial  effect  of  their  voices.  Wh^n  sur- 
prised, the  birds,  instead  of  flyings  run  or  glide  through  the  grass, 
like  a  mouse  or  snake,  and  utter  a  sound  more  like  the  hissing  of 
a  snake  than  the  scolding  of  a  bird.  It  is  said  not  to  be  difficult 
to  mistake  the  escaping  bird  for  a  gliding  snake.  The  theory  has 
been  advanced  that  Bachman's  Sparrow  imitates,  as  far  as  possible, 
the  movements  and  hiss  of  a  snake,  as  a  means  of  protecting  its  nest 
(Nehrling,  N.  A.  Birds,  XII.,  pp.  149-151). 

134.    GcNUS  MELOSPIZA  Baibo. 

^ .  Breast  and  sides  distinctly  streaked  at  all  ages. 
6'.  Maxillary  stripe  and  breast  white,  the  latter  heavily  streaked. 

M.  fasciata  (Gmel.).    225 
b'.  Maxillary  stripe  and  breast  bnff,  the  lattt-r  lightly  streaked. 

M.  lincolni(Aud.).     226 
a^.  Breast  and  sides  unstreaked,  except  in  young  (first  plumage). 

M.  georgiana  (Lath.).    227 

"^225.    (581).    Melospiza  fasciata  (Gmel.). 

Song  SjMurrow. 

Max] liar}'  stripe,  throat  and  other  lower  parts,  white;  sides  and 
crissiim,  washed  with  brownish;  they  and  sides  of  throat  streaked  with 
dark  brown  and  black;  breast  with  broad  wedge-shaped  streaks  of 
black  and  brown,  which  often  unite  to  form  a  large  spot  in  the 
center;  crown,  rufons,  divided  in  the  middle  by  dark  gray  streak; 
eacli  feather  streaked  with  black;  line  over  eye,  light  gray;  stripe  back 
of  eye,  and  one  on  each  side  of  maxillary  stripe,  rufous  brown;  other 
uj)per  parts,  i-usty-grayish,  streaked  with  brown  and  black;  tail  feath- 
ers, rufous  brown  above,  the  middle  feathers  blackish  along  their 
shafts,  and  often  with  obsolete  wave  markings. 

Leii^rth,  6.0<V6.75;  wing,  2.45-2.80;  tail,  2.58-3.02. 

Ran(;k. — Eastern  Xorth  America,  west  to  lja.se  of  Rockv  Moun- 

^  ft 

tains:  north  to  Manitoba  and  Nova  Scotia.  Breeds  fn>m  Vrrgrnia, 
nortlienn  Kentucky,  southeastern  Jncfiana  and  northern  Illinois, 
northward.     Winters  from  Indiana  and  Massachusetts,  southward. 

XesL  on  ground  or  in  bush:  of  grass,  lea\«es  and  bark. strips,  lined 
with  *rrass  and  hairs,  ^ggs?  4-5;  light  greenish  or  bluish-white, 
marked  with  brown;  .71)  bv  .59. 

The  Song  Sparrow  is  a  resident  throughout  the  State.  In  the 
northern  portion,  most  of  them  leave  during  the  severest  part  of  the 
winter.     This  is  more  noticeable  late  years,  since  so  manv  of  the 
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thickets  have  been  cut  away.  In  the  extreme  southwestern  part  of 
the  Stftte,  they  are  rare  in  summer,  as  they  are  in  Nelson  County, 
Ky.  (Beckham),  and  in  southern  Illinois  (Ridgway).  The  last  named 
gentleman  says:  **Wliile  the  Song  Sparrow  breeds  in  the  extreme 
northern  part  of  Illinois,  it  is  known  in  the  southern  portions  only 
as  a  winter  resident,  *  *  *  abundant,  but  very  retiring,  inhab- 
iting almost  solely  the  bushy  swamps  in  the  bottom  lands,  and  un- 
known  as  a  song  bird.''  He  also  notes  that  it  breeds  at  Paris,  Edgar 
County,  111.  (Birds  of  111.,  I.,  pp.  283,  284).  In  Indiana  it  breeds, 
and  its  songs  are  heard  through  summer,  at  least,  as  far  south  a.s  Jef- 
ferson and  Knox  counties.  It  has  been  reported  as  breeding  in  Dear- 
bom,  Brown,  Monroe,  Putnam,  Vigo,  Sullivan  and  Knox  counties.  In 
Franklin  County,  I  have  found  it  begins  singing  early,  sometimes  by 
February  and  keeps  at  it  all  through  spring,  summer  and  fall.  I  some- 
times wonder  if  its  song  is  not  sung  on  bright  days  every  month  in  the 
year. 

I  heard  one  jjinging  ()ctol)er  5,  1897.  The  migrants  return  to 
northern  Indiana  in  February  and  March.  The  following  are  early  and 
late  dates  on  which  the  first  returned:  St*dan,  February  9.  1894, 
March  8,  1897;  I^porte,  March  1,  1894;  Petersburg,  Mich.,  March 
4,  1889,  March  10,  1897;  Chicago,  111.,  March  10,  1894,  March  23, 
1896.     K  very  where  they  are  most  numerous  during  the  migrations. 

I  have  found  them  mating  at  Brookville  as  early  as  February  27 
(1886),  and  have  found  nest  and  m^^9>  April  28,  1883.  Mr.  J.  O. 
Snyder  reports  nest  and  eggs  at  Waterloo,  x\pril  28,  1885.  Two 
broods  are  reared  in  a  year.  Nest<4  have  been  found  as  late  Jis  July 
23,  1893,  and  August  (CV)ok,  Birds  of  Mich.,  p.  115).  The  Song 
Sparrow  freijucnts  thickets  along  streams  and  in  low  ground  gen- 
erally, also  gan^ens,  small  fruit  farms,  and  bushes  and  hedges  along 
highways.  It  is  a  well-known  bird,  and  its  song,  although  not  so 
attractive  a^  that  of  the  Field  Sparrow,  or  so  pleasing  as  that  of  the 
Vesper  Sparrow,  exceeds  that  of  most  of  our  conmion  birds.  It  is  the 
best  singer  about  our  gardens.  Dr.  T.  M.  Brewer  said  it  sounded  to 
\i\rci\\k^8Vn\de-sKn\dt-slvn\d?.-sVn\df>-ze  ze  z(!  le  ze  ze,  the  first  four 
syllables  slow,  the  rest  in  quicker  time.  As  has  been  noted  under  the 
Chipping  Sparrow,  it^^  food  has  been  found  to  be  a])out  one-third  in- 
sects and  the  great  bulk  of  the  remainder  is  grass  and  weed  seeds. 
Prof.  F.  II.  fCing  examined  52  spc<*imens,  of  which  29  ate  more  or  less 
fiCH'ds;  1  ate  2  kernels  of  wheat.  The  total  insect  f()o<l  was  11  lepido])- 
tera.,  25  beetles,  5  grasshoppers,  4  grasshoppers'  eggs,  2  dragonflies, 
1  cricket,  1  spider,  1  millipede,  4  dipterous  insects,  1  het<?ropterou3 
insect  (Ceol.  of  Wis.,  I.,  p.  538).  Brewer  says  they  eat  caterpillars 
and  other  larva*.    The  canker  worm  is  a  favorite  article  of  food. 
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226.    (583).    Melospiza  lincolnii  (Atid.). 

Lincoln's  Sparrow. 
Synonym,  Lincoln's  Finch. 

Maxillary  stripe,  breast,  sides  and  erissiim,  buff;  other  lower  parts, 
•whitish;  breast  and  sides,  with  narrow  black  streaks;  black  stripe  on 
each  side  of  throat  and  one  above  maxillary  stripe.  Crown,  chestnut, 
each  feather  with  a  black  streak,  divided  by  middle  stripe  of  ashy; 
stripe  over  eye,  ashy;  rest  of  upper  parts,  brownish-gray,  streaked  with 
black  and  grayish;  tail,  grayish-brown,  feathers  darker  along  the 
shafts;  wings  edged  with  light  rufous  and  whitish. 

Length,  5.25-6.00;  wing,  2.30-2.50;  tail,  2.40-2.70. 

Remark. — The  but!  breast  easily  determines  this  Sparrow. 

Range. — North  America,  from  Guatemala  to  Labrador  and  Alaska. 
Rare  east  of  the  Alleghanies.  Breeds  from  northern  Illinois  and 
northern  New  York  north;  also  south,  along  the  higher  Rocky  Moun- 
tains almost  to  ^Mexico.    Winters  from  southern  Illinois  south. 

Nes/j  of  grass;  on  or  near  ground.  Eggs,  3  to  5;  pale  greenish, 
spotted  and  ])lotche<l  with  several  shades  of  reddish-brown,  more 
prominent  at  the  larger  end;  .78  ])y  .58. 

In  Indiana  this  Sparrow  is  a  regular  but  rare  mignint  over  most 
of  the  State.  It  is  generally  found  in  May  and  October,  and  passes 
farther  north  to  breed.  In  the  lower  Wabash  Vallev  it  is  more  numer- 
ous.  The  spring  of  1881  Mr.  Robert  Ridgway  found  them  very 
abundant  in  Knox  County.  In  1888  they  arrived  at  Terre  Haute, 
A])ri]  17,  and  departed  ^lay  5.  At  Brookville,  in  188(5,  it  was  first 
not(^l  Ai)ril  24;  in  1880,  May  11:  in  Starke  County,  May  11,  1884, 
]Mav  11,  1890;  I^ake  Countv,  May  K),  1880.  It  hjis  also  Ijeen  taken  in 
Carroll  and  Monroe  counties.  Mr.  E.  W.  Nelson  says  they  occur  in 
Cook  CV)unty,  111.,  and  vicinity  between  May  8  and  20  and  September 
20  and  ()cto])er  5.  Dr.  Oibbs  reports  it  from  Michigan  (Kalamazoo?) 
October  9,  1879  (Cook,  Birds  of  Mich.,  p.  11  fi).  It  was  taken  at 
Brookville,  Ind.,  October  2.  1879.  When  found  in  ^lay,  often  two  or 
three  are  together.  Possibly  they  are  then  paired.  Mr.  J.  G.  Parker, 
Jr..  collected  a  young  male  of  this  species  on  the  east  shore  of  Calumet 
Lake,  Cook  County,  III.,  July  16,  1896.  It  has  i)een  found  nesting  in 
Hamilton  County,  N.  Y.,  and  at  Racine,  Wis.,  and  may  do  so  about  the 
lower  end  of  Lake  Michigan. 

In  many  respects  its  habits  resemble  those  of  the  Swamp  Sparrow. 
Generally  it  is  found  throughout  the  migrations  in  similar  places; 
among  bushes,  drift  and  reeds  about  watercourses  and  bodies  of  water. 
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It  also  is  found  iiUm^  husliy  ravines,  in  woods,  anions  t>ushf>  aod 
about  ln-iish  piles  in  swampy  ground.  One  specimen  was  tak(»n  in  a 
eloveiiield  near  Hrookville  by  Mr.  E.  11.  Quick.  It  is  an  ineonsi)ieuous 
species  and  doubtless  is  ;;;;enei*ally  overlooked.  It  is  sby  and  retirin*r, 
preferring  at  all  times  to  move  under  cover  and  to  Hy  when  bidden 
from  view  by  an  intervening  object.  ^I'he  first  specimens  reported 
from  Franklin  County  were  two  t-aken  near  Brookville  bv  Dr.  F.  W. 
Langdon  and  Mr.  J.  W.  Shorten,  May  10,  1871).  Dr.  Langdon  says  of 
them:  ''The  birds  were  found  in  a  damp,  wooded  ravine  traversed 
by  a  small  stream,  (me  of  them  liopping  about  on  a  mass  of  drift  in 
search  of  small  aquatic  insects  and  larvaj,  with  which  its  stomach  was 
found  to  be  filled"  (Journ.  Cin.  Soc.  Nat.  Hist.,  July,  1880,  p.  r^4). 
Its  food  is  insects,  fruit  and  seeds. 


"^'227.    (584).    MeloBpiza  georgiana  (Lath.). 

Swamp  Sparrow. 

Adult  in  Summer. — Breast,  sidei^  of  head,  nape  and  stripe  over  eye, 
gray;  sides,  pale  grayish-brown,  indistinctly  streaked;  belly,  whit^?; 
crown,  light  chestnut:  forehead,  black,  ashy  stripe  dividing  both  in 
the  middle;  black  stripe  behind  the  eye:  back,  brownish -gray:  upper 
parts,  striped  with  bla(*k.  and  on  the  back  also  with  l)rown,  ashy  and 
whitish:  wings  and  tail  feathers,  edged  with  rufous,  the  latter  dark 
along  the  shafts;  tertials  and  larger  wing-coverts,  i)lack-ti])])ed,  ni<>re 
or  less  (^Iged  with  whitish.  AdnU  in  Winfer  and  Immature. — Crown 
and  upper  ])arts,  more  blackish;  more  or  less  sti*eaked  on  l)rea<t. 

Length,  5.25-^.00:  wing,  2.30-2.50;  tail,  2.40-2.70. 

H/.v<n:. — Kastern  North  America.  Breeds  from  northern  Indiana 
north  to  Labrador  and  Manitoba.  Winters  frcmi  southern  Illinois 
south  to  Oulf  of  Ar(»xico. 

Nest,  in  wet  meadow  or  swampy  thicket:  on  gnmnd  or  in  tussock 
of  grass;  comjK^sed  of  plant  stems,  lined  with  tine  irrass.  /'7//v.v,  4  t<> 
5;  greenish-white  to  light  grtH.*n.  clouded  and  spotted  with  various 
shades  of  brown:  .78  bv  .50. 

Hegular  migrant  over  most  of  the  State;  in  the  extreme  northern 
part  it  is,  in  some  Joealities,  an  abundant  siunnier  resident,  breeding 
in  great  numbers,  even  outnumbering  the  Song  Sparrows.  In  tlie 
lower  Wabash  Vall/?y  some  may  remain  thronsrh  the  winter.  It  is  re- 
ported as  wintering  in  southern  Illinois.  There,  Mr.  Ridgway  says, 
it  congregates  in  immense  numbers — perhaps  exceeding  those  of  any 
other  species  in  the  sheltered  swamps  of  the  bottom  lands.    By  reason 
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of  its  frequenting  the  thickets  of  low  lands  and  swtinipy  places  gen- 
erally— l<x?alities  iisiiallv  but  little  visited  bv  most  persons — ^it  is  not 
often  observed.  It  was  noted  at  Bloomington,  March  5,  1895,  where 
it  ivniained  until  April  19.  The  following  dates  give  extremes  of  first 
appearance  in  spring:  Brookville,  April  11,  1884.,  April  25,  1885; 
Lafayette,  March  6,  1894,  April  27,  1897;  Laporte,  April  2,  1894; 
Terre  Haute,  March  28,  1888:  Richmond,  April  16,  1897;  Waterloo, 
March  17.  1894,  April  11,  1896;  Chicago,  111.,  March  28,  1895,  April 
1,  1897.  They  usually  have  all  passed  by  the  latter  part  of  April,  but 
wore  re])oi-ted  from  Terre  Haute  ^fay  1,  1890;  Richmond,  May  10, 
1897:  and  several  wore  seen  at  Enirlish  Lake,  Mav  10,  1891. 

Tn  the  fall  they  arc  observed  leaving  their  summer  homes  early  in 
October,  and  at  that  time  begin  to  appear  in  the  southern  part  of  the 
State.  They  were  reported  from  Cook  County,  III.,  October  6,  1893, 
and  October  12,  1895,  and  wore  noted  at  Brookville,  Ind.,  October 
5,  1897.  They  have  not  boon  reported  as  breeding  south  of  the  north- 
ern tier  of  counties.  Thev  are  kno\\ii  to  breed  commonlv  in  Cook 
County.  111.,  and  in  I^ke  County,  Ind..  and  tolerably  commonly  in 
Dekalb  County.  There  it  sings  its  song,  but  during  the  migrations 
it  is  songless.  Beginning  in  May,  it  continues  singing,  with  a  slight 
interruption  in  August  or  September,  until  October.  Its  fall  song  is 
pronounced  its  best.  Mr.  Xehrling  says  its  song  resembles  the  syl- 
lables. cliee-rhpp-vhee'cliee'Ze'ZP'Ze-ZP-ze-ze,  and  declares  that  while  it 
resembles  somewhat  the  melody  of  the  Field  Span*ow,  it  is  louder  and 
more  varied.  He  says:  "Its  food  consists  of  small  caterpillars,  beetles, 
worms  and  such  insects  as  are  usually  found  near  water.  During 
fall  and  winter  they  eat  largely  of  the  seeds  of  weeds  and  grasses" 
(X.  A.  Birds,  Pt.  XIL,  pp.  161,  162).  Prof.  King  examined  25  speci- 
mens: 13  ate  seeds  of  grasses,  sedges,  etc.;  1,  an  ichneumon  fly;  1,  a 
cbalcidian  (?);  1,  a  moth;  6,  13  beetles;  2,  2  hemiptera;  2,  2  grasshop- 
pers: 1,  6  snails,  and  5,  13  larvae  (Geol.  of  Wis.,  I.,  p.  537). 

135.    Grnub  PASSERELLA  Swaixbon. 

228.    (585).    Fasserella  iliaca  (Merr.). 

Fox  Sparrow. 

Synonym,  Fox-colored  Sparrow. 
Above,  bluish-ashy,  more  or  less  marked  with  rufous  and  rufous- 
brown:  bright  rufous  on  upper  tail-coverts  and  tail;  wings,  edged 
with  rufous,  with  two  narrow  white  cross  bars.  Below,  white;  sides 
heavily  streaked  with  brown;  breast  and  other  forward  parts,  marked 
with  triangular  spota  and  pointed  streaks  of  black  and  rufous;  bill, 
voUow  below;  darker  above. 
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Um^th,  <;.20-7.5<);  wing,  .S.ao-a.TO;  tail,  "sJ.SO-^.ir). 

Kaxge. — Ka4>tem  North  America,  from  the  (fiilf  Stat<»s  to  Alaska 
ami  the  Arctic  Coa*^t..  Breeds  from  the  mouth  of  the  St.  Ijawnmce 
Miver  and  Manitoba  north.  Winters  from  southern  Indiana  and  Vir- 
ginia s<mth. 

Xest,  (m  ground  or  in  bush,  or  low  tree;  of  gm«,  rootlets  and  moss, 
lined  with  hair  and  feathers.  AV///.V,  4  to  5:  pale  bluish,  evenly  speckled 
or  heavilv  blotched  with  umber  or  vinaceous-brown:  .80  bv  fu\. 


Bill  of  Fox  SpftiTOW. 

This  large,  trim,  fox-colored  Sparrow  apj)ears  to  be  an  aristocrat 
among  his  fellows.  Hiey  are  common  migrants  during  March  and 
April,  and  Octoher  and  Xovemhcr.  Mild  winters  some  are  winter  resi- 
dents in  the  extreme  southern  part  of  the  State,  and  others  remain 
all  but  a  few  weeks  in  the  lower  Whitewater  \'alley  and,  perhaps, 
farther  north.  Th(»  winter  of  1SS8-1)  thev  nmiained  all  winter  at 
A^ineenneti  (Balmer).  Mild  winters  they  remain  most  of  the  winter  in 
Pntnam  County  (Clearwaters).  The  extreme  re(*ords  of  first  arrival 
are:  Brookville,  February  Ifi,  1881,  April  1,  1885;  Spearsvillc,  March 
f5,  1894,  and  1897,  ^[arch  l.S,  1895;  Bicknell,  March  7,  1897,  April 
5,  1896;  Lafayette,  March  f5,  1894,  Marcli  28,  1896;  AVabasli,  March 
11,  1894;  Sedan,  March  30,  1897,  April  18,  189^;  (liicago.  III.,  March 
18,  1893,  April  1.  1897.  :Most  have  passed  north  before  the  last  of 
April  and  are  rarely  found  in  early  May.  Rloomington,  April  "^0, 
1895;  Spearsville,  April  19,  1895;  Laporte,  May  1,  189G;  Richmond, 
Mav  4,  1897,  are  extremelv  late  dates.  Thev  nrv  retiring  binls,  fre- 
qiienting  thickets,  brier  [>atches  and  bmsh  yjiles,  when'  they  arc  asso- 
ciated with  Towhees  and  Cardinals.  Tiike  tlie  fonner,  they  spend 
much  time  upon  the  gronnd  scratching  among  the  Knives.  They  are 
on  good  terms  with  the  .Inncos,  and  when  they  visit  their  liomc^  as- 
sociate with  them.  They  pass  northward  ahead  of  tlic  .1  uncos  and  go 
farther  north  to  breed.  With  us  the  Fox  S]>a.rrow  utters  a  shar]> 
frhrp.  It  is  said  to  have  a  clear,  loud,  m<»lodious  voice,  and  to  sing 
a  sweet  song,  which  T  liave  never  lieard,  but  hoyjc  to  some  spring,  as 
thev  should  occasionallv  crive  us  a  foretaste  of  th<»  mnsical  treat  that 
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is  wastwl — huinanly  speaking — on  the  uninhabited  Hudson  Bay 
region.  In  autumn  they  begin  to  reach  northern  Indiana  late  in 
September.  Five  were  reported  from  Lebanon,  September  28,  1894. 
They  were  noted  at  Chicago,  111.,  September  30,  1896,  October  27, 
1883;  Lafayette,  Ind.,  October  17,  1895,  November  3,  1894;  Bicknell, 
November  20,  1896;  Greensburg,  November  30,  1894.  Prof.  F.  H. 
King  examined  three  s]>ecimcns,  one  of  which  had  eat^n  50  chinch 
bugs;  the  other  two,  small  seeds. 


136.   Gemus  PIPILO  Viiillot. 

*229.    (587).    Fipilo  erythrophthalmus  (Linn.). 

Towhee. 

Synonyms,  Chswink,  Towhee  Bunting,  Jewee,  Jobee,  Marsh  Robin, 

Ground  Robin. 

Adult  Male. — Black;  belly,  white;  .^ides,  chestnut;  crissum,  fulvous- 
brown;  primaries  and  inner  secondaries,  with  white  touches  on  the 
outer  webs;  outer  tail  feathers,  with  the  outer  web  and  nearly  the  ter- 
minal half  of  the  inner  web,  white;  the  next  two  or  three,  with  white 
spots,  decreasing  in  size;  bill,  blackish;  feet,  pale  brown;  iris,  red  in 
the  adult,  white  or  creamy  in  the  young  and  generally  in  winter  speci- 
mens. Female. — Rich,  warm  brown,  where  the  male  is  black;  other- 
wise similar.  Young. — Streaked  brown  and  dusky  above;  below,  whit- 
ish, tinged  with  brown  and  streaked  with  dusky. 

Length,  7.50-8.75;  wing,  3.30-3.75;  tail,  3.55-4.10. 

Range. — Eastern  Xorth  America,  east  of  Texas  and  Dakota;  north 
to  Manitol)a  and  I^abrador.  Breeds  from  Georgia  and  lower  Missis- 
sippi Valley  north.    Winters  from  Indiana  and  Pennsylvania  south. 

Xest,  (m  ground,  or  near  it;  of  leaves  and  shreds  of  bark,  lined  with 
gnt^s  and  leaves.  Eggs,  3-5;  white,  uniformly  and  thickly  speckled 
with  different  shades  of  rufous;  .95  bv  .70. 

The  Towhee  is  a  common  resident  in  southern  Indiana  north  at 
least  to  the  latitude  of  Yincennes  and  Brookville,  and  some  winters 
over  the  greater  part  of  the  south  half  of  the  State.  Occasionally,  in 
mildwint^rs,afewwinterthroughoutthe  State,  and  even  in  Michigan. 
Over  the  greater  part  of  our  territor}%  however,  the  bird  is  best  known 
as  a  common  summer  resident.  It  is  distributed  everywhere  among 
bushes  and  thickets.  At  some  seasons  it  frequents  the  densest  woods; 
at  others,  it  enters  the  larger  towns.  Its  well-known  call,  uttered  by 
both  sexes,  and  variously  interpreted,  has  given  it  a  name  everywhere. 
The  female  does  not  sound  the  final  Tc  in  chewinJc,  which  is  distinctly 
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given  by  the  male.  The  other  iiaines  refer  to  its  being,  in  some 
places,  a  frequenter  of  marshy  thickets  and  of  spending  much  of  its 
time  upon  the  ground.  There  it  enjoys  turning  over  the  old  stems 
and  fallen  leaves.  It  is  pre-eminently  the  scratching  sparrow.  In 
October,  in  a  river  valley,  iunong  some  thicket  of  willows,  cottonwoods, 
and  young  sycamores,  where  wild  sunflowers,  liorse-weeds  and  poke 
grow  rampant,  the  whole  woven  together  by  the  interlacing  of  wild 
cucimiber  vines,  the  number,  and  tlie  varied,  miscellaneous  company 
of  birds  found  there  is  a  revelation  to  the  one  who  visits  it  for  the 
first  time.  Among  the  babel  of  voices  and  the  flitting  forms  may  be 
observed  l^lue  Jays,  White-throated  and  White-cro\N'ned  Sparrows, 
Fox  Sparrows,  Swamp  Sparrows,  Song  Sparrows,  Field  Sparrows,  In- 
digo Buntings,  Juncos,  Cardinals,  Hermit  Tlirushes,  Chats,  Long- 
billed  Marsh  Wrens,  House  Wrens,  Carolina  Wrens,  Winter  Wrens, 
Tufted  Titmice  and  Downy  Woodpeckers.  In  winter,  when  many  of 
these  are  gone,  whether  we  go  to  the  woods  or  follow  the  fringing 
bushes  of  some  little  nin,  the  Towhee  will  be  found,  and  not  alone, 
for  the  Cardinals,  Juncos  and  Tree  Span-ows,  at  least,  will  be  found 
occupying  the  same  haunts.  In  sjiring,  when  the  vegetation  has  fal- 
len, been  broken  down  or  burned  away,  the  old  companions  return 
and  are  more  readilv  seen.  Tlie  variations  in  the  time  of  its  occur- 
rence  may  be  illustrated  by  the  following  dates:  At  Greencastle  they 
remained  all  the  winter  of  1894-5,  but  in  189fi  were  not  noted  until 
April  4.  They  were  first  seen  in  Lafayette,  March  (>,  1894,  IFarch  28, 
1896;  at  Sedan,  March  1,  1894,  ^VFarch  30,  1896;  I^porte,  March  4, 
1894,  March  28,  1896;  Petersburg,  Mich.,  :March  17,  1889,  March  25, 
1893;  Chicago,  Ilk,  March  20,  188-4,  April  17,  1886.  They  are  rarely 
common  in  the  north  part  of  the  State  before  April  1,  and  about 
Chicago,  111.,  sometimes  are  not-common  until  April  15  to  25.  Most 
of  them  disappear  from  our  northern  coimties  through  September 
and  October.  The  latest  records  I  have  are:  Chicago,  October  12, 
1895;  Sedan,  October  22,  1889;  Lafayette,  October  12,  1894,  1895. 

In  the  lower  Wliitewater  Valley  I  have  found  them  mating  March 
21,  1883;  paired,  March  31,  1885,  and  building,  April  5,  1884.  They 
owasionally  nest  quite  early  and  raise  two,  perhaps  three,  broods. 
Nests  have  been  noted  at  Sedan  with  the  birds  sitting  at  the  extreme 
dates  March  15  and  August  17  (Mrs.  Hine).  In  Lake  County  a  nest 
and  three  fresh  eggs  were  taken  in  July,  1882  (Meyer).  Eggs  were 
found  at  Waterloo,  June  24, 1885  (Snyder).  Mr.  V.  H.  Bamett  found 
young  in  southern  Vermillion  County,  August  4,  1897. 

The  nuptial  song  is  beautiful  and  striking.  The  male,  from  the  top 
or  some  high  bnsh  or  high  upon  the  principal  limb  of  an  isolated  tree, 
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again  and  again  repeats  its  score.  Finally  it  flirts  it^  tail  and  flies 
down  to  some  brush  pile,  within  Mhich  it  disa])pears,  and  the  call, 
chewinl\  comes  from  the  hidden  depths  of  the  heap.  Its  song  sounds 
something  like,  ^'look-out,  (er-r-rJ-  llie  flrst  syllable  has  a  rising  in- 
flection; the  second  is  shirred.  Mr.  E.  E.  Thompson  interprets  it  as, 
chuek-hirr,  pUl'a'will'a'WiU-a.  They  begin  singing  some  springs  by 
the  middle  of  March,  and  while  most  cease  in  June,  they  may  occasion- 
ally be  heard  well  into  July.  **0f  seventeen  specimens  examined,  five 
had  eaten  small  seeds;  one  raspberries;  one,  seven  moths;  three,  nine 
beetles;  one,  wheat;  one,  oats;  one,  a  wa^p;  one,  an  ichneumon;  two, 
three  grasshoppers;  two,  two  cockroaches;  one,  a  walkingstick  {Spec- 
trum femoralum),  and  four  of  its  eggs;  and  one,  a  lan-a"  (King,  Geol. 
of  Wis.,  I.,  p.  543).  Other  authorities  agree  that  this  species  is  de- 
cidedly insectivorous  and  beneficial. 


137.    GKNU9  CARDINALIS  Bonapaetk. 

*230.    (593).    Cardinalis  cardinalis  (Linn.). 

Cardinal. 

Synonyms,  Cardina-l  Grosbeak,  Rediuki>,  ViRr;iNiA  Cardinal. 

Adult  Male. — With  a  conspicuous  crest;  plumage,  rich  vermillion 
or  rosy-red,  obscured  with  ashy  on  the  back;  throat  and  face,  black; 
bill,  reddish;  feet,  brown.  Adult  Female. — Ashy-brown;  paler  below, 
with  evident  traces  of  red  on  the  crest,  wings,  tail  and  under  part^. 

Length,  7.50-9.25;  wing,  3.55-4.00;  tail,  3.90-4.60. 

Rakoe. — Eastern  United  States  west  to  Texas  and  Kansas;  north 
to  Iowa,  Indiana  and  southern  New  York.  Casually  or  rarely  to  Maine, 
Ontario,  southern  Michigan  and  Minnesota. 

Ne$t.  in  })ushes  or  vines,  three  to  ten  feet  up;  of  twigs,  bark,  grass 
and  leaves,  lined  with  grass.  Eggs^  3-4;  white,  bluish  or  greenish- 
white,  spotted  with  rufous-brown,  lavender  and  gray;  .99  by  .73. 

I'he  Cardinal  is  the  most  noticeable  feature  of  our  avian  fauna. 
Whether  we  consider  its  beautiful  dress,  its  cheery  song,  its  good 
habits  or  its  beneficent  deeds,  there  is  nothing  that  cannot  be  admired. 
It  is  resident  throughout  the  State,  being  very  common  in  the  south- 
ern part,  north  at  least  to  Vermillion  and  Warren  counties,  Green- 
castle,  Indianapolis,  Connersville  and  Brook ville.  Throughout  the 
northern  half  of  the  State  in  some  localities  they  are  quite  rare.  There 
some  winters  they  disappear,  others  they  remain.  They  are  often 
more  numerous  in  spring  and  fall  than  at  other  seasons.  They  are 
ver}^  rare  and  of  irregular  occurrence  in  the  northwest  portion  of  the 
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State  beyond  the  Wabash  Valley.  It  has  not  been  reported  from  I^ke 
County;  is  rare  in  Cook  County,  fll.;  Porter  County,  scarce  (Trouslot); 
rare  winter  resident  at  Kouts  (Parker);  Laporte  County,  Michigan 
City,  one  record  (Byrkit).  In  the  northeastern  part  of  the  State  it  is 
more  numerous  and  seems  to  be  increasing  in  numbers  and  extending 
its  range  into  ^Fichigan.  I  have  winter  records  from  the  following 
counties:  Steuben,  Angola,  several  the  winter  of  1896-7  (Mrs.  Sniff); 
Dekalb,  the  following  winters:  1888-9  (Snyder);  1889-90,  1890-91, 
1892-3,  1894-5  (Mrs.  Hine);  Allen  (Stockbridge);  Elkhai:t  and  Kosci- 
usko (Juday);  Fulton  (Gould).  In  Michigan  it  has  been  taken  in 
Hillsdale,  Lenawee,  Monroe  and  Kent  counties,  and  at  Detroit  (Cook, 
Birds  of  Mich.,  p.  117). 

By  the  first  of  March  the  Cardinal  l>egins  iis  songs.  Botli  sexes 
have  the  gift,  but  the  male  is  the  superior  singer.  Mating  follows 
soon  after  the  opening  of  the  season  of  song.  I  observed  the  begin- 
ning of  their  courtship,  March  7,  1887.  Mr.  Robert  Ridgway  says  one 
that  he  studied  had  six  very  distinct  songs.  He  adds:  "The  diffi- 
culty of  expressing  a  bird's  notes  by  words  is  well  known,  but  the  fol- 
lowing attempt  may  give  some  idea  of  tlie  different  songs  of  my  Car- 
dinal: 

I.     Hoit — whoit,  whoit,  whoit  (eleven  times) ;  hoit-whoit,  whoit,  whoit  (eleven 

times). 
II.     Whe<i,  wlieti,  yrhed,  whe(i,  wheu. 

III.  Tchew,  tehew,  tchew,  tchew,  tohew. 

IV.  Bird'ie,  bird'ie,  bird^ie  —  tchew,  tchew,  tchew,  tchew. 
V.     Bird'ie,  bird'ie,  bird''ie,  bird'^ie,  bird^ie,  bird^'ie. 

VI.  Whoy'it — whoy^it,  whoj'et,  whoy'et,  chi-chi-chi-chi-chi-chi  (a  jingling  trill 
so  long  continued  that  it  apparently  ended  only  when  the  singer  became 
out  of  breath). 

"The  notes  of  many  Cardinal  Cirosbeaks  are  clear  and  tender — far 
sweeter  than  the  mellowest  notes  of  fife  or  flageolet.'' 

The  above  songs  are  readily  recognized  as  good  interpretations  in 
our  language  of  the  efforts  of  many  individuals  we  have  heard.  In 
some  of  its  notes  there  is  some  resem])lance  to  those  of  the  Carolina 
Wren.  Mr.  Nehrling  interpret^s  its  ordinary'  song  as:  *'Jehu-jehu- 
jeliu-jehu-teu,  ten,  ten,  teii,  trrrrrrrr."  Such  is  the  translation.  To 
know  the  song  one  must  hear  it  and  feel  it.  No  keener  interpreter  of 
Nature  has  caught  its  spirit  than  Hon.  B.  S.  Parker.    He  says: 
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''When  golden  pippin  trees  are  white 
Some  mellow,  liquid,  notes  are  heard, 
That  mingle  in  one  brief  delight 

The  thought  of  man,  the  soul  of  bird. 
Sing  on,  my  redbird !  Strains  that  speak 
A  tenderer  hope  than  words  can  tell ; 
The  boor  who  named  thee  for  thy  beak 

Had  never  felt  the  witching  spell 
Of  wild-bird  music,  such  as  cleaves 
The  crust  of  pride  and  wafts  the  soul 
*     From  hate  that  blinds,  and  care  that  grieves 
To  love-taught  art's  divinest  goal.' 

— Hoogier  BardSj  p.  14» 

The  song  period  continues  until  the  end  of  August  and  sometimes 
well  into  September  (September  10,  1891).  I  found  the  nest  and 
eggs  April  18,  1888.  Mr.  J.  0.  Snyder  found  a  nest  with  two  fresh 
eggs  at  Waterloo,  May  20,  1883.  They  fre^juently  build  their  nests 
in  shrubs,  vines  and  young  trees  in  towns.  Several  pairs  build  every 
year  within  the  town  of  Rrookville,  sometimes  in  vines  that  drape 
the  walls  and  screen  the  windows  of  residences.  The  spring  of  1897  a 
pair  attempted  to  nest  in  a  yard  adjoining  mine,  but  their  hopes  were 
blighted,  for,  during  a  storm,  a  heavy  wind  blew  the  nest  and  eggs 
from  the  Syringa  })ush  where  it  was  built,  and  the  birds  did  not  at- 
tempt to  rebuild.  I  first  saw  the  female  carrying  the  fibrous  bark  of 
a  last  year's  morning  glory  vine  from  my  yard  to  the  nest  ^Fay  16. 
These  were  hanging  in  a  clierry  tree,  and  after  much  pulling  she 
would  get  a  bill  full  and  carry  it  to  my  neighbor's  bush.  The  female 
did  all  the  work.  The  male  accompanied  her  every  trip  to  or  from 
the  nest.  While  she  collected  the  nest-material  he  flew  to  the  top  of 
a  chimney,  the  tip  of  the  lightning-rod,  tlie  topmost  limb  of  an  apple 
or  (ir  tree,  sometimes  a  hundred  feet  away,  and  poured  forth  a  lively, 
joyous  song  in  earnest  appreciation  of  the  efforts  of  his  mate.  She 
coTild  not  start  towards  the  nest  ])ut  he  instantly  darted  to  her  side 
and  escorted  her  all  the  way;  then,  flying  to  the  top  of  the  neighboring 
house,  or  to  a  telephone  wire,  while  the  female  arrange^l  her  material, 
he  rejoiced  in  whistling  song.  A  gay  beau  is  the  male  I  He  is  afraid 
of  soiling  his  bright,  new  coat.  He  carries  the  style  and  is  the  chief 
musician.  He  lets  his  mate  bear  the  burdens  and  encourages  her  by 
his  presence.  Some  men  do  not  as  well.  For  several  years  a  pair 
has  built  in  a  Virginia  creeper  against  the  side  of  another  neighbor's 
house. 

Often  two  broods,  and  sometimes  three,  are  reared  in  a  summer. 
^Irs.  Jane  Tj.  Tline  informs  me  that  a  pair  nested  near  that  place 
three  times  in  the  summer  of  1891.  The  female  was  sitting  August 
62— Qeol. 
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28.  That  day,  aiul  for  two  weeks  after,  slie  j^anir  sometimes  a  great 
(leal.  July  13,  ISJM),  I  saw  yoiin»r  which  had  just  left  the  nest,  and 
August  2S,  of  that  year,  1  found  a  nest  ecmtaining  three  eggs.  To 
one  who  ha^*  not  visited  the  lower  Ohio  Valley,  incduding  the  southern 
part  of  the  valleys  of  the  Whitewater  and  the  Wahash,  especially  at 
a  season  when  the  trees  are  leafless,  it  would  he  ditlicult  to  convey 
anv  idea  of  the  numhers  of  Cardinals  that  are  to  be  found  there.  The 
rougher  land,  overgrown  with  second-growth  or  briers,  and  the  waste 
land  along  streams,  atford  an  abundance  of  shelter,  which  will  prob- 
ably remain.  While  the  quantity  of  food — seed<,  wild  fruits  and  in- 
sects, added  to  the  grains  that  are  Tingarnered  or  scattered  by  man — 
affords  them  a  good  living,  in  winter  they  come  about  our  homes  and 
feed  upon  the  crumbs  from  the  kitchen  or  ])ick  up  a  share  of  the 
wastes  from  the  barnyard.  It  is  no  unusual  thing,  at  that  sea:?on,  to 
find  from  three  to  six  pairs  frequenting  a  comparatively  snudl  thicket 
in  a  favorable  locality,  while  almost  every  brier  patch  or  clump  of 
bushes  harbor  a  pair  or  two. 

Thev  are  easilv  t4mied  and  in  manv  localities  are  much  sought,  for 
cage  birds.  In  localities  where  I  have  been  I  do  not  think  the  prac- 
tice of  trapping  them  or  robbing  the  nests  of  young  birds  is  as  com- 
mon as  it  wa.s  some  vears  a^ro.  Ft  should  be  discouraged  by  every  one 
and  the  offenders  prosecuted. 


13K.   (iRNUR  IIABIA  Hkichenhach. 

*231.    (505).    Habia  ludoviciana  (Linx\.). 

Bose-breasted  Grosbeak. 

Advlf  Male, — liead,  neck  and  back,  glossy  black;  wings  and  tail, 
black,  the  former  barred  with  white,  and  ])rimaries  white  at  the  base, 
th<*  hitter  with  outer  tail  feathers  tipped  with  white  on  inner  web; 
breajpt  and  under  wing  coverts,  bright  rosc^-red  or  carmine:  rest  of  un- 
der parts  and  rump,  white:  bill,  large,  pale;  feet,  dark.  Adult  Ft- 
funic. — Above,  grayish-brown,  streaked  with  cream-butf  and  blackish; 
stripe  through  center  of  crown,  butf,  and  one  over  the  eye,  whitish; 
wing  coverts,  tip]>ed  with  white;  below,  white,  tinged  with  huffy  and 
streaked  with  dusky:  under  winir  coverts,  saffron-yellow.  Jtnma- 
fvrr. — Similar  to  female,  Init  with  under  wing  coverts  rose-red. 

Length,  7.00-8.50;  wing,  8.00-4.15;  tail,  3.25-3.55. 

Raxok. — America,  from  Ecuador  to  Labrador  and  Saskatchewan 
west  to  eastern  Kansas.  Breeds  from  higher  points  of  North  Carolina 
and  central  Indiana,  north.    Winters  from  Cuba  and  Mexico,  south. 
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NfKt.  in  liiisli,  iir  Ion-  down  in  tn*.  i>f  tuifrs,  filirw  and  rootlets, 
i'ff?*!  **-"'■  ftrwiiinli-liluc,  thickly  Kpottecl  with  olivf-bniwii  and  ruffms- 
broivn;  /J.i  l)y  .(i7. 

Thniugliout  northern  Indiana  this  iittraetive  bird  \»  found,  in  mo^t 
pltue^.  as  a  suninuT  resident,  incrfasing  in  niiinl>ers  as  one  (foes  north- 
w&nl.    KJifwhere,  it  ir-  aii  irrt-jnilar  mijirant,  sonu-  voars  vi-ry  common, 


Kona-braaiited  OrcMbeak. 
(Itenl.— Fnrmer'p  Bulletin  hi,  Unilad  SUtto  DapaitneDt  of  A  mi  culture.) 

othors.  Hire  or  wholly  abpent.     In  ^^oniu  localities,  where  it  was  inv- 
mu'rly  fcmml  in  some  nnnihers,  it  is  said  to  Ite  Iteconiinp  scarce. 

It  lirecds  commonly  sonth  to  the  Wahnsh  River:  Wabash,  Txigans- 
port  and  Laffiyette.  Farther  south,  at  Terre  HaiLte.  it  rarely  builds, 
and  it  has  Ijocn  reported  nesting  at  Frankfort,  Le!)anon  and  Anderson. 
It  is  e.'itrcinely  unusual  for  it  to  breed  farther  sonth,  but  it  has  been 
so  reported  from  BIoomirp;tf"i.  .\udubon  found  it  nesting  near  Cin- 
cinnati, n.,  ajid  Dr.  R.  JTaymond  thought  it  might  breed  iu  Franklin 
County,  as  he  had  found  it  there  in  early  June  and  in  Angust.  Dr. 
Wheaton  onee  found  a  nest  near  Ootnmbus,  0.  (Birds  of  Ohio,  pp. 
34fi,  :i47),  and  Mr,  Otto  Widmann  has  observed  if  nesting  at  St.  IjOUib, 
Mo.,  where  it  rears  two  broods  in  a  season  (Sehrling,  ?f.  A.  Birds, 
Pt.  XTTT..  p.  204).  They  nest  on  low  bushes,  tall  ahndra,  in  orchards 
and  forest  trees  even,  at  times  qtiite  high.  Along  the  Dea  Plaines 
River,  in  Illinois,  they  nest  in  thorn  trees  (Parker).  They  prefer  to 
breed  in  the  neighborhood  of  lakes,  streams  and  tamarack  swamps 
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(Mrs.  lline).  In  northern  Ohio,  they  freijuent  tlie  eranherry  marshes 
and  nest  tJiere  (Wheaton).  The  nest  and  eggs  very  much  resemble 
those  of  a  Scarlet  Tanager. 

The  first  nt»sts,  with  full  sets  of  eggs,  are  usually  found  late  in  May; 
May  22,  1897,  Anderson;  May  27,  1893,  Lafayette;  May  30,  some 
years.  Cook  County,  111.  The  l)reeding  season  continues  through 
June.     The  male  shares  in  incubation. 

In  the  spring,  some  years,  they  come  into  the  State  by  April  25, 
and  arrive  at  their  breeding  grounds,  Ix^yond  the  Wabash  River,  by 
April  27  to  May  1.  Dates  of  early  and  late  first  arrivals  for  the  places 
noted  are  as  follows:  Bloomington,  April  23,  1880,  May  1,  1887; 
Brookville,  April  25,  1885,  May  8,  1897:  Bicknell,  Aprif  25,  1897, 
May  3,  1894;  Spearsville,  April  29,  1894,  May  1,  1895;  Terre  Haute, 
May  1,  1887,  May  9,  1890;  I^fayette,  April  28,  1894,  May  8,  1897; 
Sedan,  April  28,  1896,  Afay  7,  1889;  Petersburg,  Mich.,  April  27, 
1888,  May  5,  1889.  The  earliest  arrivals  are  males;  the  females  follow 
later. 

When  with  us,  in  southern  Indiana,  in  spring,  they  frequent  the 
wooded  hillsides  and  uplands,  preferring  the  former.  There  they  are 
often  to  be  seen  feeding  upon  the  buds  of  the  elm,  oak  and  maple, 
and  cat<*hing  insects  among  the  topmost  boughs  of  those  trees.  They  do 
not  move  about  much,  but  their  beautiful  notes  attract  one  to  them. 
Often,  in  looking  among  the  greening  tree-top,  one  may  be  seen,  and, 
while  watching  it,  another  and  another  will  move  slightly  until  from 
six  to  a  dozen  are  finallv  located. 

A*iewed  from  a  distance  throu2:h  the  timber,  as  thev  flv,  thev  may 
readily  be  taken  for  Red-headed  Woodpeckers,  so  sharply  is  the  black 
and  white  of  the  plumage  contrasted. 

All  who  have  heard  the  song  of  the  Rostvbreasted  (irosbeak  have 
been  charmed  by  it,  and  all  who  have  known  the  singer,  hold  it  in  the 
highest  regard.  Beauty  of  song  has  made  it  famous  as  a  wild  bird, 
and  it  is  extensively  known  also  as  a  desirable  cage  bird,  but  the 
beauty  of  its  tri-colored  plumage  would  attract  attention  even  had  it 
not  such  a  remarkable  voice.  That  is  not  all;  it  does  beautiful  deeds. 
Few  birds  are  more  beneficial  to  man.  With  the  exception  of  a  few- 
peas,  its  vegetable  food  consists  of  the  buds  and  blossoms  of  shade 
and  forest  trees,  and  seeds.  They  eat  many  insects.  The  value  of  its 
services  in  its  breeding  range,  in  destroying  Colorado  potato  beetles, 
can  not  be  overestimated.  Prof.  F.  E.  L.  Beal  tells  of  one  field  that 
was  badly  infested  by  these  destructive  insects.  "The  Grosbeaks  vis- 
ited the  field  every  day,  and  finally  brought  their  fledged  young.  The 
young  birds  stood  in  a  row  on  the  topmost  rail  of  the  fence,  and  were 
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fed  with  the  beetles  which  their  parents  gathered.  When  a  careful 
inspection  was  made,  a  few  days  later,  not  a  beetle,  old  or  young, 
could  be  found;  the  birds  had  swept  them  from  the  field  and  saved 
the  potatoes"  (Farmers'  Bulletin  No.  54,  V,  S.  Dept.  of  Agr.,  p.  29). 
''Of  eight  specimens  examineil,  six  had  eaten  small  seeds;  two,  seven 
beetles;  and  one,  berries"  (King,  Geol.  of  Wis.,  I.,  p.  542).  Prof. 
Forbes  notes  they  eat  canker  worms,  which,  in  some  he  examined, 
formed  66  per  cent,  of  their  food  (Rept.  Mich.  Hort.  Soc,  1881,  p. 
204);  also  army  worms  and  other  caterpillars,  wood-boring,  leaf- 
chafing  and  snout  beetles,  and  hymenoptera. 

The  latest  dates  at  which  they  have  been  observed,  in  fall,  are  as 
follows:  Plymouth,  Mich.,  September  3,  1894;  Lebanon,  Ind.,  Sep- 
tember 12,  1894;  Lafayette,  September  15,  1894;  Bicknell,  September 
28,  1894;  Sedan,  September  22,  1889;  Warren  County,  September  18, 
1897;  Chicago,  111.,  September  26,  1895;  Brookville,  Ind.,  October  5, 
1887. 

139.    OiHUS  GUIRAGA  Swaihsoh. 

232.    (597).    Ouiraca  caerulea  (Linn.). 

Blue  Grosbeak. 

Adult  Male. — Deep  blue,  darker  on  the  back;  chin,  lores  and  tail 
feathers,  black;  wings,  black,  edged  with  blue;  middle  and  secondary 
wing  coverts,  tipped  with  rufous-l)rown  or  chestnut.  Adult  Female 
and  Immature. — Yellowish-brown  above;  brownish-yellow  beneath; 
darkest  on  breast;  wings  and  tail,  fuscous;  wing  crossed  by  two  bars  of 
ochraceous-bufl;  tail,  faintly  tinged  with  blue. 

Length,  6.35-7.50;  wing,  3.35-3.G0;  tail,  2.70-2.90. 

Range. — Xorth  America,  from  Cuba  and  Mexico  to  southern  Ne- 
braska, southern  Indiana  and  South  Carolina.  Casually  to  New  Eng- 
land.   Winters  south  of  the  United  States. 

Sest,  in  bush,  or  low  in  tree,  at  edge  of  wood  or  field,  of  grass, 
lined  with  rootlets  and  hair.    Egqs,  3-4;  pale  bluish-white;  .84  by  .66. 

Of  rare  or  accidental  occurrence  in  the  southwestern  part  of  the 
State.  Mr.  Robert  Ridgway  observed  a  specimen  in  Knox  County 
in  the  spring  of  1881.  That  is  the  only  record  of  its  occurrence  in  In- 
diana. Mr.  Ridgway  notes  it  as  rare  in  southern  Illinois,  and  it  has 
been  observed  in  Kentucky.  This  species  is  quite  local  and  inconspic- 
uous. Tt  frequents  localities  similar  tx)  those  occupied  by  the  Indigo 
Bunting.  The  song  is  said  to  resemble  that  of  the  Purple  Finch. 
Tn  summer  they  are  said  to  live  chiefly  upon  insects,  but  through  fall 
and  winter  they  subsist  mainly  upon  wild  fruits  and  seeds. 
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140.    Gbkus  PASSERINA  Vibilia>t. 

*233.    (598).    Passerina  cyanea  (Linn.). 

Indigo  Bunting. 
Synonym,  Indioo  Bird. 

Adult  Male. — Blue;  darker  on  head,  tliroat  and  hrea.^t:  lighter  on 
back;  black  about  base  of  bill;  wing  and  tail  feathers,  black,  with 
bluish  edgings:  bill,  dark  above,  light  below,  with  a  dark  stripe  along 
gonys.  Adult  Female. — Brown  above,  wliitish  below,  more  or  less 
streaked  with  brownish;  shoulders,  rump  and  some  of  larger  feathers, 
showing  blue;  wing  and  tail  feathers,  more  or  less  distinctly  edged 
with  bluish.  Immature. — Male,  similar  to  female,  but  showing  more 
or  less  blue,  according  to  age;  young  birds,  streaked  below. 

Length,  4.75-5.75;  wing,  2.60-2.9.0;  tail,  :>.20-2.5(). 

Note. — Close  observation  will  sliow  bluish  edgings  on  wing  and  tail 
feathers,  which  will  determine  the  bird. 

Kange. — North  America,  from  Panama  and  Cuba,  east  of  Plains, 
to  Minnesota,  northern  Michigan  and  Nova  Scotia.  Breeds  through- 
out its  United  States  range.  Winters  from  the  coast  of  the  Gulf 
States,  south. 

Xest,  in  crotch  of  bush,  low  down,  of  leaves,  grass  and  bark, 
lined  with  similar  material.  Efjgs,  3-5;  white,  tinged  with  blue,  occa- 
sionally speckled  with  reddish-brown;  .73  by  .53. 

The  Indigo  Bunting  is  a  common  summer  resident  throughout  In- 
diana. The  blue  plumage  and  sprightly  song  of  the  male  are  known 
to  every  one  who  has  spent  nnich  time  about  bushes,  brier  patches 
and  thickets.  They  prefer  the  drier  land  and  are  very  seldom  found, 
in  southern  Indiana  at  least,  about  low  or  swampy  places. 

They  simietimes  appear  on  the  southern  border  of  the  Stat«  by  the 
middle  of  April,  but  other  years,  when  the  season  is  more  forbidding, 
they  are  not  found  until  May  1.  The  following  early  and  late  dates 
of  first  appearance  are  given:  Bloomington,  April  13,  1882,  May  2, 
1895;  Bicknell,  April  22,  1806,  April  30,  1895;  Brookville,  April  22, 
1885,  May  8,  1889;  Vigo  County,  April  18,  1897,  May  8,  1886;  Spears- 
ville,  April  27,  1895,  and  1897,  April  29,  1894;  Greencastle,  April 
24,  1896,  May  1,  1894  and  1895;  Lafayette,  April  27,  1896,  May  10, 
1895;  Sedan,  May  4,  1895,  May  5,  1896;  Chicago,  111.,  May  18,  1895, 
May  23,  1896  and  1897. 

The  males  precede  the  females  from  a  day  to  a  week.    Mating  be- . 
gins  soon  after  the  latter  arrive.    The  beginning  of  pairing  was  noted 
at  Brookville,  May  9,  1887.    Sometimes  they  must  l)e  mated  when 
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they  arrive.  Mr.  V.  H.  Barrtett  found  a  nest,  with  two  eggs,  at  Spears- 
ville,  May  14,  1895.  They  may  be  found  nesting  commonly  late  in 
May  and  early  in  June.  Sometimes  two  broods  are  reared  in  a  sum- 
mer. August  18,  1896,  I  found  a  nest  and  eggs  at  Brookville.  Mr. 
J.  ().  Snvder  informs  me  he  has  known  these  birds  to  use  the  same 
nest  two  years  in  succession.  The  males  continue  in  song  well  along 
toward  the  first  of  August.  I  found  one  singing,  August  3,  1897. 
After  they  cease  singing  they  are  less  conspicuous.  They  leave  the 
latter  part  of  August  and  in  September.  The  old  males  go  first.  The 
latest  dates  at  which  they  have  been  seen  at  the.  places  noted  are: 
Manchester,  Mich.,  September  10,  1894;  Plymouth,  Mich.,  September 
15,  1895;  Sedan,  Ind.,  September  27,  1894;  Tjafayette,  September  21, 
1895:  Trafalgar,  September  26,  1897;  Bicknell,  September  29,  1895; 
Brookville,  October  14,  1896. 

They  are  so  numerous,  frequenting  every  place  where  bushes  grow 
about  the  farm,  even  to  the  small  fruit  garden,  and  can  adapt  them- 
selves to  many  foods,  that  it  is  desirable  that  they  receive  the 
fullest  protection,  for  at  any  time  they  may  prove  of  untold  value  in 
assisting  to  hold  in  check  some  threatened  outbreak  of  injurious  in- 
sects. Prof.  King  found  that,  of  19,  2  ate  caterpillars;  1,  2  beetles; 
1,  a  grasshopper;  1,  raspl)erries;  1,  elderberrie€i;  and  18  of  them  ate 
s(»eds  of  various  weeds  (Oeol.  of  Wis.,  I.,  p.  542).  Prof.  Forbes  foimd 
that  78  per  cent,  of  the  food  of  some  he  examined  was  canker-worms 
(Ropt.  Mich.  Hort.  Soc,  1881,  p.  204).  He  also  note^  they  eat  other 
eaterj)i liars,  spring  beetles,  vine  chafers,  snout  beetle^  and  hemiptern. 


141.   Gkvus  SPIZA  Bohapabtk. 

*234.    (€04)     Spiza  americana  (Gmll). 

Dickcissel. 
Synonyuie,  Black -THROATED  Buktikg,  Little  Meai>ow  Labk. 

A(htlf  Male. — Top  and  sides  of  head,  sides  and  back  of  neck,  ash; 
forehead,  tinged  with  yellow;  line  over  eye,  one  on  each  side  of  throat, 
edge  of  wing,  and  breast,  yellow;  a  black  patch  on  throat  and  upper 
})rcast:  throat,  lores,  belly  and  under  tail  coverts,  white;  wing  coverts, 
chestnut;  back,  with  black  streaks;  wings  and  tail,  fuscous.  AduU 
Female. — Similar,  except  less  yellow  on  the  breast;  black  patch  on 
throat  replaced  by  spots  or  stjeaks;  top  of  head,  more  brownish. 
Yovug. — Similar  to  female,  but  more  huffy. 

Length,  .5.75-6.80;  wing,  2.80-3.30;  tail,  2.35-2.90. 
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Range. — Aiiioricji,  from  Colombia  over  the  eastern  Tnitecl  States 
to  Massachusetts,  Ontario,  Michigan,  Minnesota  and  North  Dakota. 
Rare  east  of  the  Alleghanies.  Breeds  throughout  its  United  States 
range.    Winters  south  of  United  States. 

Nest,  on  ground  or  in  bush,  of  leaves,  grains,  rootlets  and  weed 
stalks,  lined  with  grasses  and  hair.'   Eggs,  3-5;  pale  blue;  .80  by  .60. 

In  most  localities  the  Dickcissel  is  an  abundant  summer  resident. 
However,  it  is  a  recent  introduction  into  our  fauna.  Mr.  K.  J.  Chans- 
ler  says  he  can  remember  when  it  was  rare  in  Knox  County,  where  its 
numbers  now  are  perhaps  exceeded  by  no  other  bird.  It  appeared  in 
Franklin  County  some  time  between  1869  and  1879.  While  it  has  be- 
come abimdant  there,  in  the  upland  meadows,  it  is  quite  uncommon  in 
the  valleys  of  streams  and  on  the  rougher  land.  As  is  to  be  supposed, 
it  is  rare  in  the  more  heavily  timbered  portion  of  southern  Indiana. 
In  1886,  Prof.  B.  W.  Evermann  noted  it  was  l^ecoming  more  com- 
mon in  Carroll  County  each  year.  Mrs.  Jane  L.  Hine  first  observed 
them  at  Sedan,  Dekalb  County,  in  1887,  and  ^Fr.  J.  P.  Feagler,  at 
Waterloo,  in  1894.  ITioy  are  still  rare  there.  In  the  spring  of  1887 
I  found  it  rare  in  the  parts  of  Cook  County,  111.,  that  I  visited.  It  is 
now  said  to  be  locally  common  there.  Dr.  Gibbs  says  (1893)  it  was  not 
known  in  Michigan  twenty  years  ago  (Cook,  Birds  of  Mich.,  p.  118). 
In  1894  Mr.  L.  Whitney  Watkins  notes  that  it  only  appeared  at  Man- 
chester, Mich.,  within  the  last  few  years.  Mr.  T.  L.  Hankinson  noted 
that  it  appeared  for  the  first  tinxe  at  Agricultural  College,  Mich.,  the 
spring  of  1896.  Prof.  K.  E.  Fish,  of  Buffalo,  X.  Y.,  informeil  me  that 
in  1891  it  was  more  numerous  than  any  other  species  of  bird  about 
Logan  sport,  Ind. 

Some  early  and  late  dates  of  first  spring  appeamnces  are  given: 
Brookville,  April  19,  1887,  May  10,  1886;  Bicknell,  April  20,  1894, 
May  13,  1896;  Bloomington,  April  ^^8,  1893,  ^Vlay  i,  1895;  Green- 
castle,  Ai)ril  29,  1893,  May  ;"),  1896;  Lafayette,  April  27,  1896,  May 
13,  1893:  Waterloo,  April  30,  1897,  May  10,  1896;  Plymouth,  Mich., 
May  1,  1895,  May  3,  1891;  Chicago,  III.,  May  4,  1895,  May  16,  1897. 

They  are  associated  in  my  mind  with  the  (irasshopper  Sparrow. 
They  arrive  about  the  same  time,  frequent  similar  places,  the  period 
of  singing  is  about  the  same,  and  they  depart  together.  In  the  south- 
em  part  of  the  State  they  are  often  mated  when  they  Jirrive.  The 
site  for  a  homo  is  at  once  chosen  and  work  upon  the  structure  is 
begun.  The  bird  is  adapting  itself  to  conditions.  In  the  more  open 
regions  it  nests  upon  the  ground,  frequently  in  a  clover  field  or 
meadow.  Other  places,  it  l)uilds  in  clumps  of  weeds  a  little  distance 
off  the  ground.    Dr.  Hoy,  of  Racine,  Wis.,  never  found  a  nest  in  that 
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vicinity  on  the  ground,  and  some  were  elevated  on  bushes  as  much  as 
six  feet.  Prof.  Cook  says,  in  Michigan,  they  usually  nest  on  bushes. 
In  Lake  County,  Ind.,  Mr.  L.  T.  Meyer  notes  that  they  nest  upon  the 
ground.  The  same  conditions  that  operate  upon  the  Grasshopper 
Sparrow  act  upon  the  Dickcissel.  The  different  times  of  mowing  the 
clover  and  timothy  crops  and  of  cutting  the  small  grain  result  in 
driving  them  and  the  insects  from  the  land,  as  they  are  left  neither 
shelter  nor  their  usual  food.  Notwithstanding  these  discouragements, 
they  continue  common,  and  our  people  are  beginning  to  recognize  in 
them  good  friends. 

^Fr.  W.  0.  Wallace  has  taken  a  nest  and  four  eggs  in  Wabash 
Countv  as  earlv  as  Mav  18,  1894,  and  Mr.  T.  L.  Hankinson  took  a 
nest  and  four  eggs  at  Agriciiltural  College,  Mich.,  June  18,  1896. 
Their  song  is  a  peculiar  one,  uttered  from  fence,  bush,  tree  or  tall 
weed,  from  early  morning  till  evening.  It  is  said  to  suggest  the 
syllables  see,  see — l)ick\  Dick-cisseU  rissel.  Dr.  Coues  would  interpret 
it:  look!  look!  see  me  here!  see!  But  it  comes  to  me  characteristi- 
cally as  five  metallic  sounds — something  like  the  noise  made  by  drop- 
ping six  silver  dollars,  one  upon  tlie  other,  into  one's  hand:  rlenky 
clenk,  clenk'Clenk-cUnk.  They  keep  singing  until  late  July  or  early 
August,  and  then  the  song  and  the  singer  vanish  together.  Many  were 
heard  singing  August  3,  1897.  August  H  there  were  but  few,  and 
neither  song  nor  bird  were  noted  after  that  date.  In  1896  they  were 
last  report^'d  from  Bicknell,  August  26  (Chansler). 

Prof.  8.  A.  Forbes,  in  writing  of  an  orchard  infested  with  canker- 
worms,  says:  "Another  valuable  species  was  the  Black-throati»d  Bunt- 
ing, Spiza  americana.  Iliis  confined  itself  less  strictly  t^  the  (canker) 
worms  for  food  than  the  foregoing  (Cedar  bird),  but  was  much  more 
abundant  and  was  nesting  in  the  orchard.  Eleven  birds  were  exam- 
ined, and  eight  of  them  were  found  to  have  eaten  canker-worms, 
which  made  about  half  the  total  food  of  the  whole  number.  Cater- 
pillars are  usually  eaten  in  May  by  the  Black-throated  Bunting,  in  the 
ratio  of  about  20  per  cent.,  while  they  made  70  per  cent,  of  the  food 
of  those  shot  among  the  canker-wonns"  (Kept.  Mich.  Hort.  Soc, 
1881,  p.  204).  They  live  largely  upon  grasshoppers  and  other  meadow 
insects,  eating  also  seeds. 
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XLI.     Family  TANAGRID^E.     TAMAOEBa. 

a*.  Bill  stout,  tinchlike,  with  a  more  or  1«8h  evident  tooth  near  middle  of  cutting 
edge  of  up]>cr  mandible.  Piranoa.     142 

142:    Qncrs  PIRANGA  Viicillot. 
a^,  Male  scarlet,  wings  ami  tati  Mack  ;  female  not  red,  onder  parts  greenish  jeHow. 

P.  erythrom^as  Vi«iU.    235 

a^,  Male  vermillion  red;  wings  and  tail  not  black;  female  not  red  ;  buffj  yellow 

below.  P.  rubra  (Linn.).     236 

*235.    (608).    Firanga  erythromelas  Vieillot. 

Scarlet  Tanager. 
Sjnonjm,  RLACK-wnroEi>  Bedbird. 

Adult  Male. — Head  and  body,  eontiinious,  inten.se  scarlet;  wings 
and  tail,  intense  black;  bill,  greenish;  feet,  blue.  Adult  Female. — 
Olive-green  above,  gretmish -yellow  beneath;  nnder  wing  coverts, 
white;  wings  and  tail,  fuscous.  Immature  Male. — At  first,  similar  to 
female,  but  with  wings  and  tail  l)hiek;  later,  with  plumage  spotted 
with  green  and  scarlet. 

Length,  6.50-7.50;  wing,  3.55-3.90;  tail,  •^.80-3.-.>5;  bill,  .55-.60. 

Range. — America,  from  Peru  nortli  over  etistern  United  States  to 
New  Brunswick  and  Manit()])a.  Ikeeds  from  southern  Illinois  and 
Virginia  north.    Winters  soutli  of  L'nited  Stiites. 

Nest,  on  a  horizontal  lower  limb  of  tree,  usually  on  the  borders  of 
a  wood;  of  twigs,  bark  and  leaves,  lined  with  rootlets  and  bark  fibres. 
I^gfjs,  3-5;  greenish-blue  or  bluish- white,  speckled  and  blotclu^J  with 
rufous-brown;  .JK)  bv  .Gri. 

The  brilliant  red  and  jet-black  plumage  of  the  male  Scarlet  Tana- 
ger  have  made  it  a  well  known  bird  to  tho<?e  familiar  with  the  more 
open  woodland.  Its  less  (conspicuous  mate  is,  however,  a  stranger. 
They  are  common  summer  residents  throughout  the  State,  arriving 
in  southern  Indiana  late  in  April,  the  migrants  passing  rapidly 
through,  and,  in  from  three  days  to  a  week,  usually  reaching  our 
northern  border.  The  following  are  early  and  late  dates  of  its  first 
arrival:  Brookville,  April  S?2,  1882,  May  1,  1884,  and  181W);  Bicknell, 
April  18,  1896,  April  24,  1894,  and  1895;  Bh)omington,  April  22, 
1896,  :Nray  6,  1882;  Tiafayette,  April  25,  1896,  April  30,  1895;  Sedan, 
April  19,  1889,  April  30,  1894;  Laporte,  May  2,  1893,  :\ray  9,  1896; 
Petersburg,  Mich.,  April  27,  1888,  May  6,  1893;  Chicago,  III.,  May  1, 
1886,  and  1896,  May  11,  1894. 

In  the  Whitewater  Valley  they  frequent  the  wooded  hillsides  and 
uplands,  being  seldom  found  among  the  timber  in  the  river  bottoms. 
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In  southern  Illinois,  according  to  Mr.  Ridgway,  they  prefer  the  high 
timber  of  bottom  lands  to  upland  woods.  In  the  northern  part  of  the 
State  the  upland  oak  woods  are  favorite  haunts. 

Mr.  Bicknell  says  their  ordinary  note  is  chip-chirr,  but  quotes  Mr. 
F.  T.  Jencks  as  saying  that,  in  Illinois  and  Indiana,  it  has  three  notes 
— chip-cliir-ree.  lie  notes  that  its  song  may  be  heard  until  August 
20  (The  Auk,  Vol.  I.,  1884,  p.  326).  To  nie  it  sc»ems  to  utter  a 
chucJc-ah  or  chnck-vr,  which  is  one  of  the  characteristic  sounds  of  the 
woodland.  The  Scarlet  Tanager  has  a  song,  too,  which  it  sings  from 
the  top  of  some  tree.  Mr.  Ridgway  says  tliis  resembles  "somewhat 
that  of  the  Robin  in  its  modulation,  but  is  shriller  in  tone,  more  hur- 
ried, and  enunciated  in  a  peculiar,  wavering  style." 

In  spring,  the  males  are  observed  in  advance  of  the  females,  but 
usually  only  a  few  days  at  most.  Mating  follows  at  once  upon  the 
arrival  of  the  latter.  I  observed  them  mating,  Alay  4,  1886.  May 
15,  1897,  one  of  my  sons  found  an  egg  of  this  species  on  the  ground, 
where  it  had  in  some  manner  been  droppetl.  I  found  a  nest,  with 
eggs.  May  20,  1886.  The  latter  part  of  May  and  through  early  June 
nest^  may  be  found  containing  (^gs.  Their  nest  is  a  frequent  recep- 
tacle for  the  egg  of  the  Cowlurd.  Scarlet  Ttnagers  begin  to  be  less 
n\inierous  in  August,  and  generally  leave  before  the  middle  of  Sep- 
tem])er.  However,  specimens  have  l^een  observed  at  Chicago,  III., 
October  5,  1895;  Brookville,  Ind.,  October  6,  1894;  Zaaesville,  Octo- 
ber 22,  1896;  Lebanon,  September  29,  1894. 

They  live  principally  upon  insects  and  <fegtix>y  great  numl^ers  of 
those  kinds  that  frequent  forest  trees.  Dr.  B.  H.  Warren  examined 
29  specimens  and  found  that,  with  the  exception  of  two,  which  had 
eaten  cherries,  their  food  was  entirely  insects,  largely  beetles  (Birds 
of  Pa.,  2d  Ed.,  p.  251).  Prof.  F.  H.  King  also  examined  29  specimens, 
and  found  their  principal  food  was  as  follows:  26  caterpillars,  47 
beetles,  11  spiders,  7  grasshoppers.  They  ^Iso  had  eaten  ants,  ichneu- 
mon flies,  6  diptera,  6  hemipterous  insects,  1  dragon  fly.  Curculios, 
elaters  and  leaf-<'hafers  formed  a  part  of  the  beetles  eaten  (Geol.  of 
AVis.,  I.,  p.  512).      ^ 

"At  least  three  years  seem  to  be  required  for  the  assumption  of  the 
perfect  plumage  of  the  male.  In  the  first  year  the  young  male  i?  like 
the  female,  but  has  bla^k  wings  and  tail;  in  the  fail  red  feathers  l)egin 
to  make  their  appearance,  and  the  foUoi^ing  sfwing  the  red  predomi- 
nates in  patches"  (B.  B.  and  K.,  Hist,  X.  A.  Birds,  I.,  p.  435).  Occa- 
sionally, also,  the  female  assumes,  in  part  or  wholly,  the  plumage  of 
the  male  {The  Auk,  July,  1891,  pp.  315,  316;  Ibid,  October,  1897, 
pp.  406,  407). 
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The  correction  in  nomenclature  by  whicli  the  present  species  be- 
comes P.  erytliromelas  instead  of  P.  rubra,  which  is  the  correct  name 
of  the  Summer  Red  Bird,  has  led  to  much  confusion,  and  many  er- 
roneous records  have  latterly  been  made  by  those  using  the  old  nomen- 
clature. 


*236.    (610).    Piranga  rubra  (Linn.). 

Summer  Tana^er. 
Synonyms,  Summer  Kediurd,  Red  Bee-hird. 

Adult  Male. — A^ermillion-red,  the  wings  and  t4iil  similar;  other  up- 
per parts,  duller  than  lower;  bill,  yellowish,  darker  above;  feet,  gray. 
Adult  Female. — Yellowish-«*live  above,  liiJrht  ochrev-vellow  beneath 
(Ridgway).    Ttnmature. — Like  female. 

Length,  7.45-7.95;  wing,  3.70-3.95;  tail,  2.90-3.15;  bill,  .82-.90. 

Range. — America,  from  Peru  over  eiu>teni  I'nited  States  to  New 
Jersev,  Indisuia  and  ea^stern   Kansas.     Casuallv  to  Nova  Scotia  and 

ft  ft 

Ontario.  Breeds  throughout  its  Tnited  States  nuii^e.  Winters  south 
of  United  Stal<w. 

Nest  and  E(j(fs,  similar  to  those  of  P.  erf/fhronieJas. 

Over  a  good  portion  of  southern  Indiana  the  Summer  Tanager  is  a 
common  sunmier  rt^ident.  Tt  is  not  so  brightly  colored  as  the  last 
species  and  is  less  retiring,  being  often  found  along  highways,  where 
they  pass  through  woods,  and  about  the  e<lges  of  timber  land.  Tliey 
frequent  the  more  level  upland,  where,  among  the  oak  and  beeches  of 
the  white  clay  land,  they  are  more  abundant  than  the  Scarlet  'I'anager 
in  the  siime  portion  of  the  State.  They  are  commtm  as  far  as  Han- 
over, the  bluffs  of  the  Whitewater  near  Brookville,  which  river  they 
rarely  cross,  Bloomington,  and  Terre  Haute.  They  have  been  noted 
at  Clreencastle  and  at  Shades  of  Death,  Parke  C'ountv.    Mr.  V.  H.  Bar- 

'  ft' 

nett  notiKl  it  near  Clint-on,  Vermillion  County,  August  2,  1897.  Mr. 
Robert  Ridgway  has  noted  its  appearance  at  Wheatland  from  April  18 
to  23.  It  has  first  appeared  at  other  placres  noted  at  the  following 
early  and  late  dates:  Bicknell,  April  Ifi,  189G,  Ai)ril  5>(),  1894;  Han- 
over, April  21,  1896,  April  27,  1897;  Bloomington,  April  28,  1886, 
May  1,  1S93;  Terre  Haute,  April  26,  1890,  April  2S,  1888;  Brookville, 
April  26,  1897,  May  11,  1880.  In  the  fall,  they  leave  late  in  Septem- 
ber and  earlv  in  October,  llie  latest  dates  noted  are  Bnx)kville, 
September  24,  1894;  Bicknell,  October  4,  1896;  Wheatland,  October 
10,  1882. 
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The  call  note  is  different  from  that  of  the  Scarlet  Tanager,  sound- 
ing, as  it  corner  through  the  woods,  like  per-chuck-urr.  Mr.  Ridgway 
says  its  ordinary  notes  are  pa-chip-it-tut-tut-tut,  or,  as  Wilson  ex- 
presses it,  chicky-chuck-chuck.  The  song  resembles,  in  its  general 
character,  that  of  the  Scarlet  Tanager,  but  is  far  louder,  better  sus- 
tained and  more  musical.  It  equals  in  strength  that  of  the  Robin, 
but  is  uttered  more  hurriedly,  is  more  wirv,  and  much  more  con- 
tinned.  The  male  does  not  acquire  his  full  plumage  for  several  years. 
Therefore,  the  plumage  is  often  strangely  marked  with  red  and  yel- 
low. Females  are  sometimes  found  showing  red  markings.  '*One, 
shot  at  Wheatland,  Ind.,  May  21,  1881,  had  the  plumage  more 
than  one-half  red,  the  red  color  l)oing  of  greater  extent,  in  fact,  than 
on  the  male,  which  was  killed  l)v  the  same  shot.  The  tint  of  red  is 
very  peculiar,  being  of  dull  Chinese  orange,  instead  of  pure,  rosy  Ver- 
million, a.s  in  the  male.  ♦  ♦  ♦  Tlie  food  of  this  bird  consists,  to 
a  great  extent,  of  hornets,  wasps,  and  bees,  on  which  account  it  is  to 
a  greater  or  less  extent  known  to  the  fann^^rs  ws^  the  *Re<l  Bee-bird* " 
(Ridgway,  Birds  of  111.,  T.,  pp.  217,  218).  These  and  other  insects 
constitute  its  summer  food,  but  with  the  ripening  of  wild  fruits  and 
seeds  in  the  fall,  they  become  quite  a  factor  in  its  bill  of  fare. 

To  most  of  us  this  bird  was  fonnerly  known  as  P.  (Pstiva  (Gm.), 
and  to  the  last  species  was  given  the  name  P.  rubra  (Linn.).  It  was 
found  that  Liniuvus'  name,  rubra,  applied  to  this  species,  and,  in  at- 
tempting to  correct  an  error,  much  trouble  has  been  caustnl  to  those 
who  knew  them  l)y  the  old  names,  and,  in  regions  where  both  are 
found,  confusion  of  data  will  result. 

XLII      Family  HIRUNDINID^     Swallows 

a^.  Nostrils  opening  directly  upward  and  with  very  little  membrane  bordering 
edge. 
b^.  Wing  5.00  or  more;  tail  forked  ;  male  glossy  black.  Proone.     143 

6*.  Wing  less  than  5.00;  tail  nearly  even. 
c^.  Plumage  of  upper  parts  lustrous  blue-black,  marked  with  various  shades 
of  chestnut;  edge  of  ou*er  quill  without  recurved  hooks. 

Petrochelidon.     144 
c^.  Plumage  of  upper  parts  pale  grayish  biown  ;  edge  of  outer  quill  with  stiff 
recurveH  hooks  (obscure  in  female).  Stelgidopteryx.     148 

a*.  Nostrils  opening  laterally,  covered  more  or  less  by  a  membrane  or  scale. 

(/'.  Tail  forked  for  more  than  half  its  length;  tail  feathers  with  white  spots. 

Chelidom.     145 
d^.  Tail  forked  for  less  than  half  its  length. 
e^.  No  feathers  on  lower  part  of  tarsus;  plumage  lustrous  above. 

Tachycineta.    146 

e^.  Small  tuft  of  feathers  on  lower  part  of  tarsus;  plumage  of  upper  parts 

dark  gray.  Clivioola.     147 
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14:^.    (JBKU8  PROGNE  Bon. 

*237.    (Oil).    Progne  subis  (Linn  ). 

Purple  Martin. 

Adult  Male. — Lustrous  blue-black.  AduK  Female  and  Young, — 
Much  duller  above;  more  or  lesfi  white  below,  stn^iiked  with  gray. 

Length,  7.25-8.50;  wing,  5.r)5-G.5>0;  tail,  3.00-3.40. 

Bange, — America,  from  Argentine  Rej)ublic  and  Bolivia  north  over 
eastern  Tnited  States  to  Manitoba,  Ontario  and  Newfoundland. 
Breeds  throughout  its  range.     Winters  from  Mexico,  j>outh. 

Nest,  of  grass,  straw,  string,  paper,  etc.,  lined  with  feathers;  in 
boxes  provided  for  them.    Eijfjs,  4-5;  pure  glossy-white;  .1)7  by  .72. 

The  Purple  Martin  is  a  w^ell  known  summer  resident  in  most  locali- 
ties. Some  places,  however,  it  is  not  found,  though  common  a  few 
miles  iiway.  In  many  localities  its  numbers  are  muc]\  less  than  for- 
merly, while  in  a  few  phices  it  is  noted  as  becoming  more  common. 
None  of  our  native  birds  have  sulTered  more  from  the  English  Spar- 
row than  this.  Their  houses,  homes  in  l»ox  cornices,  and  other  nest- 
ing sites,  have  been  occupied  by  the  irrepressible  little  foreigner.  ITie 
Martins  fought  bravely  for  their  homes,  but  in  many  cases  gave  up  the 
battle.  In  southeastern  Indiana  thev  are  notablv  few  in  numbers, 
compared  with  those  that  summered  there  before  the  Sparrows  came. 
This  is  true  about  all  the  cities  and  larger  towns,  not  of  this  State 
only,  but  of  the  (*astem  Tnit^'d  States  genenilly.  At  Lafayette,  I 
am  informed,  thev  were  inore  c(mimon  in  1S9()  than  usual.  In  De- 
kalb  County  it  is  rai'c  (Mrs.  Hine),  and  is  not  found  at  Waterloo 
(Snyder)  or  at  Redkcy  (Hathaway).  1  sus])ect,  from  the  fact  that 
they  regidarly  return  each  s{)ring,  they  will  adapt  themselves  to  cir- 
cumstances and  once  more  ])ecome  numerous.  This  could  ])e  helped 
by  our  having  boxes  prepared  that  could  be  put  up  about  the  time 
they  appear  or  at  a  moment's  notice  when  they  arrive.  These  sites 
would  not  then  be  occu])ied  by  Sparrows  in  advance,  and,  with  a  little 
wat<*hfulness  upon  our  part  the  Martins  would  pro])al)ly  be  secure  in 
their  occupancy  of  them.  They  would  be  further  encouraged  by 
keeping  their  houses  closed  each  year  until  the  time  of  their  arrival. 

The  early  and  late  records  of  first  arrival  are:  Spearsville,  ^farch 
2],  1894,  Maich  29,  1897;  Brookville,  March  27,  1882,  April  16, 
1894:  Bloomington,  March  28,  1886,  April  17,  1895:  J^icknell,  April 
G,  1894,  April  12,  1895;  (Jreencastle,*  April  2,  1893,  A])ril  12,  1894; 
Lafayette,  March  23,  1897,  April  30,  1893;  Richmond,  March  25, 
1897;  Muncie,  April  3,  1897,  April  'i^.  1893;  Dekall)  County,  April  5, 
1896,  April  17,  1894;  Laporte,  April  4,  1893,  April  14,  1894;  Peters- 
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burg,  Mich.,  April  26,  1888,  May  1,  1889;  Chicago,  111.,.  March  31, 
1885,  May  5,  1896.  Tlie  males  often  arrive  first  and  are  followed  later 
by  the  females. 

Mating  begins  early  in  April,  or  at  once  upon  arrival,  if  they  are 
late.  In  1896,  Prof.  W.  P.  Shannon  not«d  that  they  began  to  build 
at  Greensburg  April  25.  May  9  the  nest  was  completed  and  the  first 
egg  was  laid.  Evidently  an  egg  was  deposited  each  day,  for  on  May 
13  the  nest  contained  four  eggs,  and  the  bird  had  begun  to  sit.  The 
young  are  usually  able  to  leave  the  nest  toward  the  last  of  June.  I 
observed  them  learning  to  flv  in  1886,  from  June  28  until  Julv  9. 
After  the  young  are  able  to  fly,  neither  the  old  nor  young  return  to 
the  nesting  site  to  roost. 

Mr.  Otto  Widmann  tells  us,  as  night  falls  they  collect  in  colonies  in 
willow  thickets,  where  they  roost,  and  scatter  again  as  the  day  breaks. 
Their  cheery  songs  are  heard  well  into  July — July  21,  1897.  Mr. 
Widmann  noted  Uiem  singing  at  St.  Louis,  Mo.,  as  late  as  August  12. 
Their  ordinary  call  is  heard  as  long  as  they  remain.  They  were  last 
observed,  at  Lafayette,  August  31,  1896,  and  September  19,  1895;  at 
Bicknell,  August  18,  1896,  August  30,  1894;  Vermillion  County,  Au- 
gust 14,  1897;  Brookville,  August  31,  1883.  Often  they  mostly  dis- 
appear late  in  July  or  early  in  August,  and  usually  but  few  are  seen 
after  the  middle  of  the  latter  month. 

The  Martin  is  a  general  favorite,  yet  it  destroys  many  bees,  tiger 
beetles  and  other  beneficial  insect*.  Therefore  it  should  eat  a  great 
quantity  of  injurious  insects  to  balance  the  destruction  of  those  bene- 
ficial kinds.  Prof.  King  informs  us  that  five  ate  14  bees,  8  tiger 
beetles,  2  butterflies,  9  breeze  flies,  6  dragon  flies,  3  mollusks  (Geol.  of 
Wis.,  I.,  p.  24).  They  have  also  been  known  to  capture  squash  beetles. 

The  Purple  Martin  migrates  from  tropical  America,  both  north  and 
south,  breeding  in  the  Argentine  Republic  a,s  naturally  a.s  it  does 
with  us.  Prof.  F.  Sumichrast  reported  it  a  resident  of  the  Alpine 
region  of  Mexico. 

141.    Grnus  PETKOOHELIDON  Ca^anis. 

*238.    («12).    Petrochelidon  lunifrons  (Say.). 

Cliff  Swallow. 
Synonyms,  Eave  Swallow,  Square-tailed  Barn  Swallow,  Mui>  Daureb. 

Adulf. — Lustrous  steel-blue;  forehead,  whitish  or  brown;  nmip,  ru- 
fous; chin,  throat  and  sides  of  head,  chestnut;  a  st^el-blue  spot  on  the 
throat;  breast,  sides  and  generally  a  ring  around  the  neck,  rusty-gray, 
whitening  on  the  belly.  Jmmnture. — Duller;  throat,  black,  possibly 
with  whitish  markings. 
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Length,  5.00-6.00;  wing,  4.05-4.55;  tail,  2.00-2.20. 

Range. — America,  from  Paraguay  to  Labrador,  Alaska  and  the 
Arctic  Ocean.  Breeds  from  Mexico  (Mazatlan),  north.  Winters 
Bouth  of  the  United  States. 

Nest,  a  bottle  or  gourd-shaped  structure  of  mud,  attached  to  cliffs 
or  under  the  eaves  of  buildings,  lined  with  feathers  and  bits  of  straw. 
Eggs,  3-5;  white,  spotted  with  olive  or  rufous-brown;  .81  by  .55. 

One  of  the  pleasant  recollections  of  my  boyhood  is  of  visits  to  the 
countr}'  where  the  large  bams  were  elaborately  decorated  beneath  the 
eaves,  sometimes  in  a  double  row,  with  the  curious,  bottle-shaped  nests 
of  the  Eave  Swallow.  I  should  think  from  one  to  two  hundred  nests 
could  be  found  on  a  single  barn,  and  many  barns  harbored  large  col- 
onies. Now  thev  are  much  less  common  in  Franklin  Countv.  In 
southern  Indiana  they  prefer  the  uplands  for  ])uilding  sites,  usually 
nesting  in  colonies.  Sometimes,  however,  one,  or  a  few  pairs,  are 
found  nc^sting  l)v  themselves.  Thev  usual Iv  return  vear  after  year 
to  the  same  building,  but  occasicmally  change  the  site  of  a  colony, 
deserting  an  old  locality  and  seekiiig  a  new  one.  They  now  rarely 
build  along  our  rivers,  though  T  can  remember  when  some  bams  there 
were  (piarters  for  large  numbers.  That  would  seem  to  be  the  natural 
place  for  their  homes  because  of  the  ease  with  which  mud  can  be  ob- 
tained. Hut  th(j  sand  in  the  mud  is  a  discouraging  feature  that  is  re- 
sponsible for  so  few  nesting  there.  1  know  of  two  iiistances  in  which 
a  colony  of  these  birds  came  to  a  bam  near  the  river  and  began  to 
construct  nests.  When  they  were  almost  completed  they  crumbled 
and  fell.  Again  and  again  they  tried  to  build,  but  each  time  the  nests 
fell  when  they  began  to  dry.  At  last,  despairing  of  succeeding,  they 
left  the  local itv  never  to  return.  I  know  of  but  one  instance  of  their 
building  in  a  town.  Some  years  ago  I  found  a  few  pairs  nesting  about 
a  barn  ncmr  the  canal  at  Metamoni,  Ind.  Before  the  davs  when  men 
built  bams  these  birds  built  along  cliffs.  In  some  parts  of  the  United 
States  such  sites  are  still  occu})ied.  ^Fr.  Angus  Gaines  informs  me 
fhey  yet  bretHl  against  a  bluff  in  Knox  County.  In  the  days  gone  by 
the  thoughtless  farmer,- with  his  long  ])ole;  the  uiischievous  urchin  and 
the  prowling  eat  were  their  most  })ersistent  enemies.  Later  man  intro- 
duced the  Ensrlish  Sparrow,  which  in  many  localities  has  succeeded  in 
driving  the  *'mud  daubers"  away.  Each  year  rejmrts  are  made  of  ad- 
ditional localities  from  which  they  have  been  driven.  In  1891  they 
and  the  Bam  Swallows  were  driven  from  our  bam  by  English  Spar- 
rows (S.  T.  Sterling,  Camden).  In  1895  none  appeared  at  Bicknell; 
seldom  nests  anv  more  CE.  J.  Chansler).  Decrea^sins:  in  numbers  with- 
in  the  last  year,  1897  (Prof.  Glenn  Culbertson,  Hanover).    Are  being 
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driven  o£E  by  English  Sparrows  (A.  H.  Kendrick,  Ellsworth,  1897). 
Not  so  common  as  formerly;  has  been  driven  off  by  English  Sparrows 
(Wabash,  Ulrey  and  Wallace). 

The  impression  once  held  was  that  these  birds  had  but  recently 
extended  their  range  to  the  eastern  United  States.  It  is  known,  how- 
ever, that  they  were  found  in  New  York,  New  Hampshire,  New  Bninfi- 
wick  and  Vermont  about  the  time  the  species  was  described  by  Say. 
In  1819  Audubon  noted  them  at  Newport,  Ky.  Information  concern- 
ing their  occurrence  in  this  State  prior  to  1850  is  almost  wanting. 
Dr.  Raymond  says:  "These  Swallows  first  built  their  nests  in  this 
county  (Franklin)  in  1849.  Previous  to  that  time  they  were  occasion- 
ally seen  as  migrants"  (Proc.  Phila.  Acad.  Sci.,  1856,  p.  287).  In 
the  early  days  whpn  they  built  about  cliffs  they  were  unknown,  save 
during  migration,  away  from  the  vicinity  of  such  places.  Their  ex- 
tension over  the  State,  and  over  the  country  generally,  came  with  the 
provision  by  man  of  suitable  nesting  sites. 

Mr.  Geo.  L.  Toppan  informs  me  that  he  found  two  nests  among  a 
colony  of  these  birds,  each  of  which  was  of  the  usual  gourd  shape,  and 
contained  an  egg  of  the  Cowbird.  It  seems  impossible  that  these  in- 
trusive eggs  could  be  deposited  in  such  nests  except  the  parent  Cow- 
bird  placed  them  there  with  her  bill. 

The  Cliff  Swallow  some  years  arrives  by  April  10;  others,  is  nearly 
a  month  later.  Early  and  late  dates  of  first  arrival  are:  Brookville, 
April  12,  1881,  April  26,  1897;  Bloomington,  April  18,  1884,  May  2, 
1893;  Hanover,  April  10, 1897,  April  24,  1896;  Delphi,  April  7,  1894; 
Vigo  County,  April  15,  1896,  April  26,  1897;  Dekalb  County,  April 
10,  1897,  May  4,  1890;  Michigan  City,  April  12,  1890;  Petersburg, 
Mich.,  April  26,  1889;  Chicago,  111.,  April  13,  1886,  May  9,  1897. 
Sometimes  not  only  the  early  arrivals,  but  late  ones  as  well,  perish 
from  severe  weather.  During  the  very  unseasonable  weather  of  May 
20  and  21,  1883,  many  died.  After  breeding  they  leave  the  vicinity 
of  our  homes,  but  later  in  the  season,  generally  in  August,  are  seen 
again  as  they  make  their  way  southward.  The  latest  fall  dates  at  hand 
are:  Bicknell,  August  25,  1896,  September  5,  1894;  Franklin  County, 
September  3,  1897;  Sedan,  October  5,  1887.  They  feed  upon  insects, 
among  which  have  been  identified  ichneumon  flies,  flies,  leap-hoppers, 
beetles,  bugs,  ants,  wasps  and  grasshoppers. 
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115.    G  RHUS  CHELI  DON  FoESTER. 

*239.    (t)13).    Chelidon  erythrogaster  (Bodd.). 

Baxn  Swallow. 
Synonym,  Forkei>-taii«£1)  Barn  Swallow. 

Adult. — Above,  lustrous  steel-blue;  below,  rufous  or  pale  chestnut 
of  varying  shade;  forehead,  chin  and  throat,  deep  chestnut;  breast, 
with  an  imperfect  steel-blue  collar;  tail,  with  white  spots  on  the  inner 
web  of  all  the  feathers,  except  the  inner  pair;  tail,  deeply  forked. 
Immature, — Less  lustrous  above;  paler  below. 

Length,  5.76-7.75;  wing,  4.60-4.90;  tail,  3.70-4.10. 

Range. — ^America,  from  southern  Brazil  north  to  Greenland  and 
Alaska.    Breeds  from  Mexico  north.    Winters  in  tropical  America. 

Nest,  bowl-shaped;  of  mud  and  straw,  lined  with  feathers,  fastened 
by  one  side  to  timbers  in  a  bam  or  to  walls  of  a  cave.  Bggs,  3-5; 
white,  spotted  with  olive  and  rufous-brown;  .77  by  .54. 

The  Bam  Swallow  is  an  abundant  summer  resident.  It  is  not 
found  in  colonies  as  is  the  preceding  species,  but  frequents  bamSy 
outhouses  and  old  buildings  in  country  and  also  in  towns.  There  it 
builds  inside  buildings,  usually  a  single  pair  occupying  a  building. 
Formerly  it,  too,  nested  in  caves  and  in  sheltered  places  against  cliffs, 
but  has  adapted  its  life  to  the  changed  conditions. 

Some  years  they  arrive  in  southern  Indiana  before  March  is  over, 
but  that  is  imusual.  Earliest  and  latest  dates  of  first  arrival  are: 
Brookville,  March  30, 1884,  and  1887,  April  23, 1893;  Bicknell,  March 
31,  1897,  April  19,  1894;  Speaxsville,  April  5,  1897,  April  19,  1895; 
Edwards,  April  2, 1897;  Camden,  April  20, 1896,  May  2, 1894;  Sedan, 
April  17,  1896,  April  29,  1895;  Laporte,  April  10,  1893,  April  14, 
1896;  Petersbui^,  Mich.,  April  11,  1889,  April  18,  1888.  As  with 
some  of  the  other  Swallows,  they  may  be  found  along  quiet  stretches  of 
river  or  about  ponds  and  other  bodies  of  water  quite  early.  These  are, 
doubtless,  migrants.  Often  the  summer  residents  do  not  appear  about 
their  breeding  places  until  after  May  1.  Thus  one  station  near  a  pond 
or  lake  will  report  migrants  almost  a  month  ahead  of  another  but  a  few 
miles  from  water.  They,  too,  are  destroyed  by  storms.  That  of  May 
20  and  21,  1883,  killed  many.  I  found  them  mating  April  21,  1881, 
and  May  13  of  that  year  found  the  nest  with  eggs.  They  often  rear 
two  broods  and  occasionally  three.  Before  leaving,  in  August,  they 
sometimes  collect  in  considerable  flocks.  Usually  they  depart  by  Au- 
gust 20,  but  sometimes  after  all  appear  to  have  gone,  migrants  from 
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farther  norUi  appear  in  numbers.  The  following  are  the  latest  dates 
at  vhich  the;  were  seen:  Flymonth,  Mich.,  Augo&t  Z9, 1894,  Septem- 
ber  4,  1886;  Sedan,  Ind.,  August  84,  1889;  Lafajette,  September  6, 
1894;  Vermillion  County,  August  SI,  1897;  Brookrille,  September  1, 
1885,  September  2,  1887;  Bicknell,  Septwnber  29,  1896. 


Bun  Swkllow. 
Bulletin  M,  United  RUtw>  Depur 


I  i>f  AgTicallure ) 


Prof.  King  found  11  had  eaten  14  small  moths,  40  flies  (among 
them  33  tipulids),  6  beetles  and  1  dragon  fly.  Prof.  Forbes'  investiga* 
tione  show  similar  results.  Many  people  have  learned  to  prize  these 
well-known  birds,  and  still  many  others  have  not.  Their  value  is 
great,  for  their  seirice  to  mankind  is  great,  and  they  are  almost  unob- 
jectionable. The  dollars  they  save  in  th^r  warfare  against  insects 
entitle  them  to  our  thonght  as  to  means  for  their  protection  and  en- 
couragement. Openings  should  be  left  in  the  gables  and  high  np  on 
the  sides  of  bams  snd  other  buildings  and  ahelvee  or  other  projectiont 
provided  on  the  outside  that  Ihey  may  be  attracted  to  our  homes  end 
farms. 
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146.    QiNDS  TACHYCINETA  Caranis. 

*240.    (614).    Tachycineta  bicolor  (Vibill.). 

Tree  Swallow. 
Synonym,  White-bellied  Swallow. 

Adult. — Above,  lustrous  green  or  steel-blue;  below,  pure  white. 
Ifnmature.-^liees  glossy. 

Length,  5.00-6.25;  wing,  4.50-4.80;  tail,  2.30-2.50. 

Range. — North  America,  from  Guatemala  to  Labrador,  Great  Slave 
Lake  and  Alaska.  Breeds  from  Virginia,  southern  Indiana  and  Colo- 
rado north.    Winters  from  South  Carolina  south. 

Nest,  in  a  hole  in  tree  or  atub;  of  leaves  and  grass  lined  with  feathers. 
Eggs,  3-7;  white;  .75  by  .52. 

The  Tree  Swallow  is  generally  a  migrant  southward,  but  in  the 
lower  Wabash  Valley  and  in  northern  Indiana  it  is  a  summer  resident 
locally  in  suitable  places.  In  some  localities  it  is  rare  and  in  others 
very  abundant.  It  doubtless  formerly  Ijred  where  the  conditions  were 
favorable  throughout  the  Stat€.  Mr.  E.  R.  Quick  recalls  having  seen 
Swallows  years  ago  in  Franklin  County,  occupying  holes  in  trees,  in 
summer,  which  he  now  is  satisfied  were  this  species.  They  were  also 
seen  there  as  late  as  June  2,  1884.  Mr.  Robert  Ridgway  informs  me 
that  when  he  lived  at  Mt.  Carmel,  111.,  some  years  ago,  this  Swallow 
"was  one  of  the  most  abundant  summer  residents,  decidedly  the  most 
numerous  of  the  family,  breeding  in  very  large  colonies  in  sloughs 
connected  with  the  river,  their  nests  being  invariably  built  in  aban- 
doned Woodpeckers'  holes  in  dead  stumps  and  trees.  They  were  con- 
fined to  the  bottom  lands.  It  was  particularly  numerous  immediately 
above  the  dam  at  the  Grand  Rapids,  about  two  and  a  half  miles  above 
Mt.  Carmel,  where  a  great  number  of  large  trees  had  been  killed  by 
raising  the  water  level  following  the  completion  of  the  dam.  I  have  no 
reason  to  suppose  it  does  not  still  breed  there  wherever  there  are 
suitable  places.'' 

It  breeds  along  the  Kankakee  River,  where  it  is  reported  from 
English  Lake  (Deane)  and  Porter  County  (Parker).  Also  in  Dekalb 
County  (Mrs.  Jane  L.  Hine,  Snyder).  This  species  winters  in  num- 
bers regularly  along  the  Gulf  Coafit.  It  is  the  first  Swallow  to  arrive 
at  its  breeding  grounds  in  the  spring,  often  appearing  before  the  ice 
is  out  of  the  rivers  and  lakes,  and  the  last  to  leave  in  the  fall.  How- 
ever, where  it  is  only  known  as  a  migrant  its  appearance  is  very  irregu- 
lar and  it  is  usually  rare,  appearing  nearly  always  later  than  it  does  at 
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its  summer  home  farther  north.  They  have  been  first  noted  &t  Brook- 
Tille,  April  1,  1889,  and  April  25,  1892;  English  Lake,  March  18, 
1894,  abundant;  Laporte,  March  19,  1894,  May  1,  1896;  Chicago,  111., 
March  22,  1884,  April  14,  1894.  In  the  fall  most  of  them  leave  by 
early  September,  but  sometimea  they  remain  later.  They  are  recorded 
from  Plymouth,  Mich.,  September  3,  1894;  Chicago,  Dl.,  September 
28,  1894;  Bicknell,  Ind.,  September  4,  1895.  Mr.  J.  G.  Paxker,  Jr., 
notes  them  at  Chicago,  HI.,  as  late  as  October  18. 


From  its  habit  of  building  in  holes  in  trees,  being  the  only  species 
that  selects  such  sites,  it  Is  called  "Tree  Swallow."  It  has  clung 
closely  to  its  original  nesting  habit.  Yet,  occasionally,  it  is  known 
to  appropriate  a  Martin  box,  or  to  build  under  the  eaves,  or  in  some 
other  favorable  place  about  a  building.  We  may  expect  them  event- 
ually to  change  their  nesting  habit.  They  prefer  to  nest  in  the  vicin- 
ity of  water,  but  do  not  always  do  so. 

Fourteen  specimens  examined  had  eaten  63  beetles,  a  number  of 
which  were  weevils;  33  small  dragon  flies,  32  winged  aphidse,  or  plant 
lice;  10  diptera,  including  ants  and  craneflies;  5  hymenoptera,  2  grass- 
hoppers and  one  spider  (King,  Geol.  of  Wis,,  I.,  pp.  515,  516).  The 
habit  of  this  species,  as  well  as  of  the  two  Swallows  last  mentioned, 
of  skimming  the  grain  fields  shows  the  insects  infesting  such  places 
constitutes  much  of  their  food. 

147.   at»Bs  CLIVICOLA  Foutib. 

*241.    {'-16).    GUTioola  riparia  (Linn.). 
Bank  Swallow. 

Adult. — Above,  lustreless  gray,  with  a  band  of  same  across  the 
breast;  remaining  under  parts,  white;  small  tuft  of  feathers  above  the 
hind  toe.    Jm.m«/«Ts.— Tinged  more  or  less  with  rusty  or  whitish. 

Length,  4.75-5.50;  wing,  3.70-4.25;  tail,  2.10-2.25. 
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Sakos. — ^America,  from  Brazil  to  Jjabrador  and  Alaska.  Breeds 
locally  from  aouthem  United  States  north.  Winters  from  coast  of 
OnU  States  sonth. 

N$9iy  in  hole  which  it  ezcaYates  in  a  steep  bank.  Oenerallj  nest  in 
colonies.    Eg^^  4-7;  pare  white;  .71  by  .50. 

Abnndant  summer  resident,  breeding  in  colonies  wherever  there 
are  steep  banks  along  streams  or  abont  ponds  in  which  they  can  ezc»» 
vate  holes  for  their  nests.  In  more  leyel  localities  they  sometimes 
dig  holes  in  railroad  and  other  embankments,  where  they  are  built 
of  sand.  Where  desirable  nesting  sites  are  lacking,  the  Swallows  are 
wanting  and  are  only  seen  during  migrations. 

Late  in  March  or  eaxiy  in  April,  some  years,  they  may  be  found 
about  water  or  near  a  sandy  or  loamy  bluff.  Other  years  they  are 
about  three  weeks  later  in  anriring.  Five  of  them  arrived  at  Lafayette, 
March  20, 1897,  and  in  1896  the  first  were  seen  April  25.  The  first  ar- 
rived at  Brookville,  AprQ  3,  1884,  April  27,  1893;  at  Bloomington, 
April  6,  1884;  Greencastl^  April  13,  1893,  April  27,  1896;  Edwards, 
April  18,  1896,  April  21,  1897.  At  Chicago  they  arrived  from  April 
20  to  May  10  (Parker).  Mr.  D.  C.  Ridgley  found  them  building  a 
nest  near  Delphi,  April  28,  18M.  They  have  been  noted  breeding 
near  Chicago,  III.,  Jnne  17,  1894.  The  nests  are  jdaced  at  the  end  of 
galleries  dng  in  the  banks.  Sometimes  these  excavations  branch  or 
have  lateral  passages,  and  in  these  two,  or  even  more,  pairs  bnild  nests. 

When  the  young  are  (Ad  enough  to  leave  the  nest,  they  and  the 
parents  may  be  observed  sitting  on  bushes  or  the  limbs  of  brush  along 
the  stream.  A  favorite  site  is  a  telegraj^  wire.  Where  such  are 
available,  a  little  later,  they  may  be  found  thickly  strung  along  the 
wire  associated  with  other  kinds  of  Swallows.  These  Swallows  hare 
continued  to  nest  in  their  old  way.  All  other  species  found  in  the 
eastern  United  States  have  changed  to  a  greater  or  less  degree,  llieir 
white  underparts,  marked  with  a  dark  band  across  the  breast,  die- 
tingmsh  them  when  on  the  wing  from  the  Bong^-winged  Swalloir 
which  occupies  similar  locations.  They  leave  through  the  month  of 
August,  being  rarely  found  in  September.  Observed  abundantly  at 
Chicago,  111.,  August  4, 1896;  Brookville,  Ind.,  September,  1885,  Sep- 
tember 1,  1886;  Mr.  E.  R.  Quick  reported  them  from  Brookville,  Oc- 
tober 18,  1880.  Its  food  consists  of  small  flying  insects,  which  it  cap- 
tures while  skimming  the  water  or  flying  low  over  the  meadows  and 
grain  fields. 
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US.    (JB9IL8  STELGIDOPTERYX  Baud. 

*242.    (617).    Stelgidopteryz  serripennis  (Aud.). 

Bougrh-wing^d  Swallow. 

Svnonvm,   Hank  Swali^)w. 

AdvU, — ^Above,  lustrelesfi  brownish-gray;  quills  and  tail  feathery 
dusky-brown;  below^  light  gray^  whitish  on  belly  and  crissum;  the 
edge  of  the  wing  supplied  with  small  hookSy  which  are  rough  to  the 
touch;  no  tuft  of  feathers  above  the  hind  toe.  Immature. — ^With  more 
or  less  of  rufous  tinge;  lacking  small  hooks  on  the  edge  of  wing. 

Length,  4.75-6.50;  wing,  3.70-4.26;  tail,  2.10-2.26. 

Range. — ^North  America,  from  Panama  to  Connecticut,  southern 
Ontario,  Michigan,  southern  Montana  and  British  Columbia.  Breeds 
throughout  its  range.  Winters  from  South  Carolina  and  Mexico 
south. 

Nesty  in  a  burrow  which  it  excavates  in  a  steep  bank,  in  openings 
in  walls,  in  cavities  about  bridges  and  buildings  and  in  old  buildings; 
of  grass  or  feathers.    EggSy  4-8;  white;  .75  by  .53. 

The  Rough-winged  Swallow  is  a  summer  resident  throughout  the 
State,  frequenting  principally  such  places  as  the  Bank  Swallow  loves. 
It  is,  however,  not  so  numerous  as  that  well-known  species.  In  the 
northern  part  of  the  State  it  is  rare,  and  in  many  localities  wanting. 
Because  of  the  general  lack  of  metallic  lustre  to  the  upper  plumage, 
they  are  not  usually  distinguished.  But  this  species  may  be  known 
by  its  grayish  throat  and  breast.  While  they  breed  together,  excavat- 
ing burrows  in  the  same  bank,  I  have  observed  that  the  single  holes 
away  from  the  colony  contained  nests  of  the  present  species.  They 
also  nest  in  open  joints  in  masonry,  the  foundations  of  buildings, 
mortises,  holes  in  the  sides  of  buildings  and  even  within  buildings, 
where  the  nest  is  placed  on  a  beam.  Dr.  Bufus  Haymond  was  one  of 
the  first  to  call  attention  to  the  Rough-winged  Swallow  beginning  to 
change  its  nesting  habits  (Field  and  Forest,  Vol.  I.,  1876,  p.  88;  also, 

E.  Coues,  Bulletin  Nutt.  Om.  Club,  Vol.  I.,  1876,  p.  96,  and  American 
Naturalist,  Vol.  X.,  1876,  pp.  492, 493).  The  Bank  Swallow  haa  never 
attempted  to  find  a  better  nesting  site  than  a  sandy  bank. 

I  have  found  them  mating  as  early  as  April  25,  1881.  Prof.  B.  W. 
Evermann  found  nests  nearly  completed  at  Gosport,  May  8,  1886.  Dr. 

F.  W.  Langdon  says:  '^Of  a  dozen  or  more  nests  of  this  species,  taken 
at  Madisonville,  0.,  May  20-21,  1879,  those  from  inland  situations 
(along  creeks  and  bridges)  were  complete  in  number  (5  to  7)  and  well 
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advanced  in  incubation;  while  those  from  riyer  banks  were,  with  one 
or  two  exceptions,  incomplete,  containing  only  from  one  to  four  eggs, 
which  in  all  cases  were  fresh  (Joum.  Cin.  Soc.  Nat.  Hist.,  December, 
1881,  p.  338).  Under  the  article  on  Belted  Kingfisher,  I  have  given  Dr. 
Langdon's  account  of  a  burrow  of  each  of  these  bii'ds  that  was  oc- 
cupied by  Humble  Bees. 

The  times  of  their  migrations  correspond  with  those  of  the  Bank 
Swallow  and,  unfortunately,  but  few  persons  have  distinguished  them 
to  note  their  movements  carefully.  They  first  arrived  at  Brookville, 
April  3,  1888,  April  27,  1895;  Terre  Haute,  April  15,  1888,  April  19, 
1890;  Greensburg,  April  27, 1895,  April  28, 1894;  Irvington,  April  11, 
1889;  Bloomington,  May  1, 1886;  Chicago,  HI.,  May  9, 1896.  In  addi- 
tion, they  have  been  reported  from  Carroll  County  (Evermann);  La- 
fayette, nests  (Dr.  E.  Test);  Knox  County  (Ridgway);  Jefferson  Coun- 
ty (Hubbard);  Lake  County  (Coale);  Wabash  County,  rare  (Ulrey  and 
Wallace).  Their  general  habits  are  similar  to  those  of  the  Bank  Swal- 
low, and  they  are  of  the  same  utility  as  insect-catchers. 


XLIII.     Family  AMPELIDiE.     Waxwinos,  Etc. 

a^.  Plumage  cinnamon-drab;  black  stripe  across  forhead  and  through  eye;  second- 
aries often  tipped  with  red  wax-like  appendages.  Ampelis.     149 

Subfamily  AMPELIN.*^.     Waxwinos. 

149.    Gbnus  ampelis  Linnaeus. 

a^  Wing  over  4.00.  A.  garrulus  Linn.     243 

o«.  Wing  under  4.00.  A.  cedrorum  (Vieill. ».     244 

243.    (618).    Ampelis  garrulus  Linn. 

Bohemian  Wazwing'. 

Adult. — With  a  conspicuous  crest;  forehead,  stripe  through  the  eye, 
chin  and  upper  throat,  black;  general  color,  brownish-ashy,  tinged 
with  reddish  on  the  front  of  crown;  rump,  upper  tail-coverts  and  sec- 
ondaries, ashy;  stripe  on  side  of  throat,  and  two  short  bands  on  wing, 
white;  tips  of  outer  web  of  most  of  the  primaries,  white  or  yellow; 
secondaries,  with  red  wax-like  tips;  primaries,  black;  tail,  blackish  to- 
ward the  end,  but  tipped  with  yellow;  lower  tail-coverts,  cinnamon- 
rufous. 

Length,  7.40-8.75;  wing,  4.40-4.60;  tail,  2.75-2.90. 

Range. — Northern  portions  of  northern  hemisphere  in  America; 
south  in  winter,  irregularly  to  Pennsylvania,  Indiana,  Illinois,  Kansas, 
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Colorado,  Arizona  and  California.    Breeds  north  of  the  United  States. 

Nest,  in  trees;  of  twigs  and  rootlets.  Eggs,  similar  to  those  of 
Ampelis  cedrorum,  but  larger;  .96  by  .68. 

This  large  Waxwing  is  an  irregular  winter  visitor  to  northern  In- 
diana and  casually  farther  south.  I  am  informed  by  iSr.  J.  E.  Beasley, 
of  Lebanon,  Ind.,  that  about  forty  years  ago  (1856),  when  he  was  liv- 


ing in  Indianapolis,  one  spring  he  took  nineteen  Bohemian  Waxwings 
in  one  day  near  that  city.  They  were  in  a  flock  and  were  flying  for- 
ward and  backward  over  White  River,  catching  insects  after  the  man- 
ner of  Flycatchers. 

Mr.  E.  W.  Nelson  says  they  were  unusually  numerous  in  Oook 
County,  111.,  the  winter  of  1875-6,  remaining  in  that  vicinity  until 
March  15,  1876  (Bulletin  Essex  Inst.  Vol.  VIII.,  1876,  p,  103).  It 
was  noted  in  northern  Ohio  in  March,  1840;  July  17,  1845;  1860 
(AVheaton,  Birds  of  Ohio,  p.  395). 

The  winter  of  1879-80  they  appeared  in  Indiana,  Illinois  and  Michi- 
gan in  numbers.  Prof.  S,  A.  Forbes  reported  them  from  Villa  Ridge, 
Pulaski  County,  lU.,  December  18,  1879  {Bnlletin  Nntt.  Om.  Clnb, 
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Vol.  v.,  p.  118).  Dr.  J.  L.  Hancock  informs  me  that  March  1,  1880, 
he  shot  two  from  a  flock  of  eight  that  were  feeding  on  moimtain  ash 
berries  in  Chicago,  111.  March  30,  1880,  over  one  hundred  of  these 
birds  were  killed  at  Whiting,  Lake  County,  Tnd.,  and  taken  to  a 
Chicago  taxidermist.  They  were  seen  by  Mr.  H.  K.  Coale.  Specimens 
from  that  lot  are  in  the  collections  of  Mr.  H.  K.  Coale,  Mr.  Geo. 
L.  Toppan  and  my  own.  Mr.  C.  A.  Stockbridge,  in  1889,  informed  me 
that  "About  ten  years  ago"  (perhaps  the  winter  of  1879-80)  **three 
specimens  were  shot  near  Fort  Wayne.  Two  of  these  are  in  the  col- 
lection of  Prof.  H.  Duemling,  at  Fort  Wayne  and  the  third  in  my 
own.''  Mr.  Stockbridge  has  very  kindly  placed  his  specimen  in  my  col- 
lection. Prof.  B.  W.  Evermann  is  certain  he  saw  a  flock  of  a  half 
dozen  in  the  cedar  trees  in  his  father's  yard,  in  Carroll  County,  several 
years  ago  (The  Auk,  January,  1889,  p.  26).  Messrs.  Ulrey  and  Wal- 
lace say  there  is  a  specimen  in  the  collection  of  Mr.  M.  L.  Oalbreath, 
at  Collamer,  that  was  taken  near  the  Wabash  County  line  (Proc.  Ind. 
Acad.  Sci.,  1895,  p.  155).  They  are  larger  than  the  Cedar  Birds,  but 
resemble  them  in  appearance  and  habits. 

Mr.  F.  M.  Woodruff,  of  Chicago,  111.,  writes  me  that  several  Bohe- 
mian Waxwings  were  killed  January  1,  1896,  from  a  flock  of  fifteen  or 
twenty  at  Lake  Forest,  111.  Two  days  later  another  one  was  taken  near 
the  same  place. 


*244,    (619)     Ampelit  cedrornm  (Vieill.). 

Cedar  Waxwing. 
Synonyms,  Ckdah  Bird,  Cherry  Bird. 

Adult. — Conspicuously  crested;  forehead,  chin  and  stripe  through 
the  eye,  black,  the  latter  bordered  above  and  the  black  forehead 
behind  with  white;  lower  eyelid  and  stripe  on  each  side  of  the  throet, 
white;  general  color,  grayish-brown;  tail-coverts  and  wings,  ashy;  tail, 
blackish  toward  the  end  and  tipped  with  yellow;  secondaries,  and 
sometimes  the  tail  feathers,  with  red,  wax-like  tips;  belly,  yellowish; 
lower  tail-coverts,  white.  Immature. — More  grayish,  with  indistinct 
whitish  streaks;  chin,  not  black;  belly,  dingy  whitish;  no  red,  waxen 
tips. 

Length,  6.50-7.50;  wing,  3.60-3.90;  tail,  2.30-2.60. 

Bange. — North  America,  Honduras  and  Jamaica  to  Labrador  and 
fur  countries.  Breeds  from  Florida,  South  Carolina,  Virginia,  Ken- 
tucky and  Arizona  north.  Winters  from  Dakota,  Minnesota,  Michigan 
and  Ontario  south. 
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Nett,  in  tree,  five  to  twenty-five  feet  up,  or  bush,  in  orchnrd,  la.wn, 
grove,  etc.;  of  twigs,  bark,  leavee,  etc.,  lined  witli  grass  and  hair.  Bgga, 
3-5;  bluish-gray,  or  stoue-color,  more  ur  less  distinctly  spotted  with 
black  and  dark-brown;  ,87  by  .61. 

Except  during  the  breeding  season,  the  Cedar  Waxwings  are  gre- 
garious, wandering  about  the  country  in  flocks,  usually  of  six  to  twen- 
ty-five, sometimes  of  a  hundred  or  more.  They  roam  at  will,  being 
abundant  or  scarce  in  a  locality  ae  food  is  plentiful  or  scanty.  They 
are  resident  throughout  the  State,  but  vary  in  numbers,  being  gener- 
ally most  numerous  northward  in  suuinier,  from  early  May  until 
October,  and  southward  in  winter  and  during  the  migrations. 


They  are  late  breeders,  nesting  through  June,  July  and  August, 
They  share  this  late  nesting  reason  with  the  American  Goldfinch. 
Cedar  Waxwings  are  known  as  Cherry  Birds  from  their  frequent  Tisita 
to  the  early  cherry  trees,  and  after  the  early  cherries  are  gone  they 
begin  to  think  about  nesting.  The  nest  is  usually  placed  in  small 
trees,  bashes  and  shrubs.  They  build  in  the  fruit  trees  in  our  orchards 
and  yards  and  in  the  shade  trees  along  the  streets  of  our  towns. 

Mr.  L.  T.  Meyer  informs  me  of  taking  its  nest  and  five  eggs  in 
Lake  County  as  early  as  June  1.  Ifr.  J.  0.  Snyder  took  a  nest  and 
four  eggs  in  Dekalb  County,  June  27, 1885.  I  found  young  at  Brook- 
ville  unable  to  fly  July  8,  1897,  and  a  few  weeks  later — July  30 — 
found  another  set  of  young  barely  able  to  fly.  Bev.  J.  P.  Clearwatera 
took  a  nest  containing  four  fresh  eggs  near  Michigan  City,  August 
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14^  1891.  It  was  built  in  a  huckleberry  bush^  six  feet  up.  Its  outside 
diameter  was  5.50  inches;  inside,  5.00  inches;  inside  depth,  2.00  inches. 
It  was  composed  of  grass  and  small  twigs,  lined  with  grapevine  bark, 
"old  man"  moss  and  lichens.  In  fall  and  winter  wild  fruit,  berries  and 
seeds  form  much  of  their  food.  In  winter  nothing  attracts  them  so 
much  as  the  hackberry  (Celiis  occidentalis).  Some  years,  early  in 
spring,  they  are  found  living  upon  redbuds.  Prof.  F.  E.  L.  Beal  re- 
ports that  of  152  stomachs  examined,  animal  matter  constituted  13 
per  cent,  and  vegetable  matter  87  per  cent,  of  the  food.  Except  a  few 
snails,  all  the  animal  food  was  insects,  most  of  which  were  noxious. 
Of  the  vegetable  food,  74  per  cent  was  wild  fruit  or  seeds,  and  13  per 
cent,  cultivated  fruit,  including  raspberries  and  blackberries,  which 
may  or  may  not  have  been  cultivated  kinds.  The  Cedar  Waxwing  is 
shown  to  feed  its  young  almost  exclusively  upon  insects.  Of  cherries 
it  eats  only  the  early  kinds,  and  them  not  so  extensively  as  has  been 
supposed.  From  the  fact  that  its  food  is  so  varied,  it  possesses  the 
power  to  become  a  valuable  bird  in  an  emergency  which  may  be  caused 
at  any  time  by  an  insect  outbreak.  Prof.  S.  A.  Forbes  has  shown 
that  in  an  orchard  infested  with  canker-worms,  the  most  useful  bird 
was  the  Cedar  Bird,  about  30  of  which  had  apparently  taken  up  their 
residence  in  the  orchard  and  were  feeding  entirely  on  the  worms. 
The  number  in  each  stomach,  determined  by  actual  count,  ranged 
from  70  to  101,  and  it  was  usually  nearly  100.  These  30  birds  were, 
therefore,  eating  the  pests  at  tEe  rate  of  3,000  a  day,  or  90,000  for  the 
month  during  which  the  caterpillar  is  exposed  to  their  attacks  (Rept. 
Mich.  Hort.  Soc.,  1881,  p.  204). 

They  have  a  peculiar,  lisping  note,  uttered  in  a  monotone  varying 
in  pitch.  As  they  sit  among  the  branches  of  an  Early  Richmond 
cherry  tree  in  early  June,  the  note  seems  to  be  inhaled,  and  reminds 
me  of  a  small  boy  who,  when  eating  juicy  fruit,  makes  a  noise  by  in- 
halation in  endeavoring  to  prevent  the  loss  of  the  juice  and  then  ex- 
claims, "How  good!"  As  the  birds  start  to  fly,  each  repeats  the  note 
three  or  four  times.  These  notes  develop  into  a  song  as  the  summer 
comes  on;  a  lisping  and  peculiar  song  that  tells  that  the  flocks  are 
resolving  into  pairs  as  the  duties  of  the  season  press  upon  them. 
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XLIV.     Family  LANIIDJE.    Shrikes. 

a^.  Color  above  ashy  to  ashy-bine ;  black  stripes  on  sides  of  head.     Laniu&     150 

150.   Gaiius  LANIU6  Livnaus. 

a^.  Wing  more  than  4.25 ;  feathers  at  bare  of  upper  mandible  not  black. 

L.  borealis  Vieill.    845 
a'.  Wing  under  4.25 ;  feathers  at  base  of  upper  mandible  black. 
b^.  Above  deep  lead  color;  the  upper  tail  coverts  varying  from  near  the  color 
of  back  to  nearly  pure  white.  L.  ludovicianuB  (Linn.).    246. 

245.    (621).    LaniuB  borealis  Vieill. 

Northern  Shrike. 
Synonym,  Butcher  Bird. 

AdtUL — ^Above,  bluish-gray,  white  on  scapulars,  upper  tail-coverts^ 
forehead  and  over  eyes;  wings,  black;  secondaries  and  short  primaries, 
tipped  with  white  and  white  patch  at  ba^e  of  the  primaries;  ear-cov- 
erts, black;  lores,  grayish-black,  the  latter  not  meeting  across  forehead 
next  to  bill;  a  white  crescent  on  lower  eyelid;  tail,  black,  the  outer  web 
of  the  outside  feathers  and  the  tips  of  some  of  the  others,  white;  be- 
low, white,  with  wavy  blackish  cross  bars;  bill  and  feet,  black.  Im- 
mature,— Similar,  but  more  brownish  or  bufEy. 

Length.— 9.25-10.75;  wing,  4.35-4.60;  tail,  4.50-4.76. 

Range. — Northern  North  America.  Breeds  from  Hudson  Bay 
north  to  Arctic  Coast.  South  in  winter  to  Virginia,  Kentucky,  Kan- 
sas, Colorado,  Arizona  and  northern  California. 

Nest,  of  sticks,  twigs,  weeds,  bark,  grass  and  feathers;  in  low  tree 
or  bush.  EggSy  4-6;  dull  white,  thickly  spotted  with  light-brown  and 
lavender;  1.10  by  .80. 

In  southern  Indiana  the  Northern  Shrike  is  usually  an  irregular, 
rare  winter  visitor,  though  occasionally  it  is  found  in  some  numbers. 
Northward  it  is  a  tolerably  common  winter  resident.  It  arrives  from 
November  1  to  15,  and  remains  an  indefinite  time,  its  length  per- 
haps determined  by  the  food  supply.  It  sometimes  leaves  in  Jan- 
uary or  February  and  occasionally  remains  until  the  middle  of 
March.  The  spring  dates  are  very  uncertain.  The  Loggerhead  Shrike 
is  an  early  migrant  and  is  often  mistaken  for  this  species.  While 
some  rare  and  obscure  birds  are  carefully  noted,  and  concerning 
them  we  have  good  reports;  of  other  birds  that  are  quite  conspicuous, 
we  lack  accurate  information.  It  would  be  of  value  to  have  observa- 
tions that  shall  distinguish  between  the  Shrikes  and  give  full  infor- 
mation concerning  the  standing  of  each.  The  winter  of  1880-81  this 
species  was  quite  common  at  Brookville.  The  winter  of  1885-6  it  wBi 
numerous  about  Chicago,  HL 
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Shrikes  are  commonly  known  as  Butcher  Birds.  They  live  upon 
animal  food;  small  birds^  small  mammals  and  insects  being  their  main 
subsistence.  Their  life  is  one  of  continual  warfare;  a-preying  upon 
otliers.    While  their  bill  is  that  of  a  rapacious  bird,  their  feet  are  weak, 


Northern  Shrike.    (Reduced.) 

and  they  cannot  hold  their  prey.  For  this  reason  they  usually  resort 
to  thorn  trees,  where  their  victims  are  impaled  upon  thorns,  som^ 
times  making  quite  an  array  of  small  birds,  beetles  and  other  food, 
reminding  one  of  a  butcher^s  rack  filled  with  meat.  They  are  very 
bold  when  pursuing  their  prey.  I  once  watched  a  Shrike  chase  a 
Junco  in  and  out  among  the  trees,  and  about  the  buildings  of  mjr 
back  yard,  coming  very  close  to  me  several  times,  until  finally  its  per- 
sistence was  rewarded  by  catching  the  frightened  bird,  which  it  car- 
ried off  to  a  neighboring  tree.  It  paid  no  attention  to  me.  They 
have  been  known  to  kill  pot  birds  in  cages  when  they  were  exposed 
in  the  open  air  and  to  dash  themselves  against  a  window  in  the  at- 
tempt to  seize  a  bird  that  was  in  plain  view  through  the  glass.  When 
food  becomes  scarce  in  the  country  they  have  been  known  to  go  to  the 
cities  and  live  principally  upon  English  Sparrows.  They  in  turn  are 
sometimes  preyed  upon.  Mr.  E.  J.  Chansler  informed  me  of  one  at 
Bicknell,  November  25,  1894,  that  barely  escaped  capture  by  a  Spar- 
row Hawk. 

The  Northern  Shrike  has  been  reported  breeding  in  Indiana.  That 
is  a  mistake.  Its  breeding  groimd  is  far  to  the  north.  The  other 
ipecies  must  have  been  mistaken  for  it. 


*246.    (♦)22).    Lanius  ludovicianus  Linn. 

liOggerhead  Shrike. 
Synonym,  Butc^iier  Biri>. 

Adult. — Similar  to  L.  borealis,  but  smaller;  lores  and  ear-coverto, 
deep  black,  the  latter  meeting  across  the  forehead  next  the  bill;  upper 
tail-coverts  and  mmp,  sometimes  white;  below,  white;  sides,  sometimes 


Birds  of  Indiana.  1007 

grayish.  Immature. — Tinged  with  brownish  and  buffy,  marked  with 
fine,  wavy,  dark  crossbare;  wings  marked  with  buflfy;  black  on  sides  of 
bead,  dusky. 

Length,  8.50-9.50;  wing,  3.75-4.10;  tail,  3.65-4.25. 

Range. — Eastern  United  States  west  to  the  Plains;  from  the  Onlf 
of  Mexico  north  ,on  the  Atlantic  Coast  to  New  Jersey  and  in  the  in- 
terior to  the  Great  Lakes,  Ontario  and,  east,  along  the  south  side  of 
the  St.  Lawrence  River  to  Maine.  Winters  from  Missouri,  southern 
Illinois  and  southern  Indiana  south. 

Nest,  low  in  tree  or  in  bush,  usually  a  thorn;  of  twigs,  bark,  grass 
and  string.  Eggs,  4-7;  dull  white,  thickly  spotted  with  light-brown 
and  lavender;  .97  by  .73. 

Summer  resident,  most  numerous  in  central  and  northern  Indiana, 
although  in  some  localities  elsewhere  it  is  common.  Resident  some 
winters,  at  least,  in  the  lower  Wabash  Valley.  A  specimen  was  taken 
at  Mt.  Carmel,  111.,  January  5,  1886  (Ridgway,  Om.  of  111.,  I.,  p,  195). 

In  the  northern  portion  of  the  State  the  specimens  seem  upon  first 
notice  to  be  the  White-rumped  Shrike  (Lanius  ludovicianus  exeubi- 
ioroides  (Swains.),  but  comparison  of  a  series  of  birds  shows  that  while 
many  are  light  in  color  they  fall  between  the  two  forms  most  nearly 
approaching  the  present  species.  The  specimens  from  southern  In- 
diana and  into  the  middle  of  the  State  are  darker  and  show  at  once 
k)  be  this  species.  Few  Shrikes  breed  south  of  the  central  part  of  the 
State.  They  frequent  the  more  open,  level  land,  making  their  head- 
quarters along  hedges,  about  thorn  trees,  in  which  they  build  nests 
and  especially  preferring  a  telegraph  line  near  such  places.  There  it 
may  be  seen,  a  conspicuous  bird  in  black,  blue-gray  and  white,  sitting 
high  up,  or  far  out,  on  some  prominent  limb  or  on  a  pole  or  wire, 
waiting  for  its  food  to  pass  by.  Insects,  and  the  smaller  birds,  mam- 
mals and  reptilec  fall  prey  to  it,  and  like  the  Northern  Shrike  it  im- 
pales them  upon  thorns. 

They  usually  appear  as  migrants  in  March.  Early  and  late  firel 
appearances  extending  over  a  number  of  years  are  as  follows:  Tan- 
gier, March  7,  1896,  March  21,  1895;  SpearsviUe,  March  13,  1894, 
March  28,  1895;  Brookville,  March  17,  1887,  April  16,  1893;  Greens- 
burg,  March  21,  1896,  March  24,  1895;  Irvington,  March  14,  1889; 
Petersburg,  Mich.,  March  11,  1893,  April  25,  1897;  Chicago,  111., 
March  13,  1886,  April  17,  189^. 

As  the  woods  are  cleared  away  and  hedges  are  planted,  or  thorn 
trees  grow,  these  birds  are  appearing  in  new  neighborhoods,  and  most 
everywhere  in  the  more  level  portion  of  the  State  an  increase  in  num- 
bers is  noted.  They  sometimes  breed  i«  April.  Mr.  E.  J.  Chansler 
feimd  a  nest  containing  six  eggs  at  Bicknell,  in  April,  1897.    Mr. 
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Eoy  Hathaway  took  a  nest  containing  six  well  incubated  eggs  at  Red 
Key,  April  28,  1895.  The  nest  was  on  the  limb  of  an  apple  tree  in 
an  old  orchard,  twenty  feet  up.  It  was  composed  of  sticks,  straws, 
grasses,  weed  stems,  rags,  twine,  pieces  of  cornstalks;  lined  with 
chicken  feathers.  It  was  also  used  by  the  pair  in  1894.  Messrs.  L. 
A.  and  C.  D.  Test  found  nearly  fully  fledged  young  at  Lafayette,  May 
15,  1890.  They  note  some  six  or  seven  pairs  breeding  within  three 
or  four  square  miles  adjoining  that  city  that  same  spring.  Prof.  B. 
W.  Evermann  notes  a  set  of  six  eggs  taken  at  Pittsburg,  May  10, 1884. 
Near  Richmond,  a  set  of  eggs  was  taken  June  22,  1888  (H.  N.  Mc- 
Coy), and  another,  containing  fresh  eggs,  Jime  6,  1890  (L.  A.  and  C. 
D.  Test). 

Mr.  L.  T.  Meyer,  in  remarking  that  they  are  prolific  layers,  says 
in  the  spring  of  1886,  in  Lake  County,  the  first  laying  of  one  of  these 
birds  was  accidentally  broken.  It  built  another  nest  near  by,  and 
some  boys  broke  the  eggs.  The  third  time  it  built  in  an  orchard, 
and  reared  its  young  by  the  last  of  July.  Early  in  August  they  begin 
to  wander  away  from  their  breeding  places,  and  frequently  disappear 
from  well  known  haunts  in  September.  They  have  usually  left  the 
northern  part  of  the  State  in  October  and  most  of  the  southern  por- 
tion by  November  1  to  15. 

XLV.     Family  VIREONIDiE.     Vireos. 

a^  Wings  not  shorter  tlian  tail ;  outer  toe  longer  than  inner.  Vireo.     151 

151.    Gknus  VIKBO  Vikillot. 

o^.  Wing  hars  wanting;  no  conspicuous  ring  around  eye.     Suhgenus  Virkosylva 
Bonaparte. 
h^.  Primaries  apparently  9,  first  obsolete, 
c'.  Wing  oyer  .*^.()0;  beneath  white.  V.  olivaceuB  (Linn.).     247 

c'^.  Wing  under  3.00;  l)elow  mostly  sulphur  yellow. 

V.  philadelphicuB  (Cass.).    248 
6^.  Primaries  evidently  10;  first  well  developed,  one-half  inch  or  more  long; 
wing  less  than  i^.OO;  below  whitish;  sides  bufly, 

V.  grilvu8(Vieill.).     249 
o*.  Wing  bars  conspicuous  ;  ring  around  eye  distinct. 

d^.  Wing  one-fourth  or  more  longer  than  tail ;  first  primary  very  small,  or 
apparently  wanting;  not  one-fourth  length  of  second.     Subgenus  Lani- 
VIREO  Baird. 
e^.  Throat,  breast,  and  ring  around,  eye  yellow. 

V.  flavifrons  (Vieill.).     250 
e^.  Throat,  breast,  and  ring  around  eye  white. 

V.  BoUtarixiB  (Wils.).     251 
(/*.  Wing  short  and  rounded,  not  one-fourth  longer  than  tail ;  first  primary 
two-fifths  or  more  the  length  of  second.    Subgenus  Vireo. 
f^.  White  below  ;  sides  yellow ;  ring  around  eye  yellow, 

V.  noveboracensifl  (Gmel.).    852 
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Subfcenas  Vibiostlva  Bonaparte. 

*247.    (624).    Vireo  oUvaceu8  (Linn.). 

Red-eyed  Vireo. 

Adult, — ^Above,  olive-green;  head^  slate-gray;  a  distinct  white  stripe 
over  the  eye,  bordered  above  by  a  dusky  line;  wings,  not  barred; 
below,  white,  sides  of  body  lightly  washed  with  olive;  azillars  and 
crissnm,  faintly  tinged  with  yellow;  iris,  red. 

Length,  5.50-6.50;  wing,  3.10-3.30;  tail,  3.15-3.30. 

Note. — The  larger  size,  dark  stripe  on  each  side  of  crown,  and  red 
eyes  distinguish  this  species. 

Bange. — America,  from  Colombia  and  Trinidad  over  eastern  North 
America  to  Labrador,  the  Mackenzie  Valley  and  British  Columbia. 
Accidental  in  Greenland.  Breeds  from  Gulf  States  nori;h.  Winters 
from  Florida  south. 

Nest,  pensile,  fastened  by  rim  to  a  small  horizontal  fork,  five  to 
foriy  feet  up;  a  light,  thin  structure  of  bark  shreds,  hornets'  nest, 
grass  and  vegetable  fibre,  closely  felted.  Bggs,  3-5;  white,  with  a 
few  fine  black  and  umber  dots  at  the  large  end;  .85  by  .56. 

The  Eed-eyed  Vireo  is  one  of  the  most  common  birds  of  the  wood- 
land. Especially  is  this  true  during  the  spring  migrations,  when 
many  a  one  has,  by  reason  of  its  inquisitiveness,  fallen  a  victim  to  the 
collector's  gun,  and  many  another  has  revealed  its  identity  by  its 
inquiring  tones,  just  in  time  to  save  its  life.  No  bird  in  the  woods 
is  a  greater  nuisance  to  the  collector  than  this  Vireo.  With  the 
utmost  care  to  avoid  killing  what  he  does  not  want,  some  are  certain 
to  get  in  the  way  of  the  load. 

Any  spring  morning  after  mid-April  that  is  bright  and  balmy,  or 
lowering  and  warm,  the  visitor  to  the  woods  may  expect  to  hear  a 
bird's  voice  coming  from  the  branches  above.  It  seems  to  say,  "See 
it?  See  it?  Who  are  you?  Cheer  up."  It  is  the  Red-eyed  Vireo. 
He  would  know  his  caller  and  give  sonve  of  his  life  of  cheer  to  him 
and  to  all  who  come  within  these  quiet  forest  aisles.  There  the 
sounds  of  man's  busy  world  are  shut  out  and  Nature  rules,  as  in  pri- 
meval days,  over  all  who  submit  themselves  to  her  sway.  The  Eed- 
eyed  Vireo's  song  is  clear,  musical  and  sweet.  Its  notes  and  actions 
are  so  inquisitive  that  one  is  disposed  to  regard  it  as  an  animated 
interrogation  point. 

The  earliest  record  for  the  State  is  Greencastle,  April  16,  1896. 
In  1894  it  was  not  seen  there  until  May  2.  The  following  are  other 
early  and  late  dates  when  it  was  first  seen:  Brookville,  April  17, 1896, 
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May  5,  1895;  Bicknell,  April  18,  1896,  April  27,  1894;  Bloomington, 
April  23,  1886,  May'l,  1893;  Lafayette,  April  24,  1897,  April  27, 
1895;  Sedan,  April  21,  1896,  May  5,  1889;  Petersburg,  Mich.,  April 
28,  1888,  May  10,  1893;  Chicago,  111.,  May  6,  1895,  May  9,  1896  and 
1897.  Mr.  J.  6.  Parkef,  Jr.,  notes  it  as  sometimes  appearing  there 
by  May  1.  I  have  observed  them  mating  by  May  7  (1886),  and  lat© 
that  month  and  in  June  the  nest  may  be  found,  suspended  from  the 
fork  of  a  horizontal  limb  of  a  beech,  maple  or  other  long-limbed  tree^ 
usually  from  five  to  twenty-five  feet  from  the  ground.     It  is  a  beau- 


l^etailF  of  structure  of  Ked-eyed  Vireo.    Natural  size. 


tiful,  cup-shaped  structure,  built  of  various  kinds  of  fibres  and  felted 
together  with  all  sorts  of  material,  chief  of  which  seems  to  be  leaves 
and  hornets'  nests.  To  the  outside  is  glued  mosses,  lichens  and  vari- 
ous other  decorations.  Sometimes  two  broods  are  said  to  be  reared. 
They  usually  leave  through  September,  but  sing  almost  as  long  m 
they  remain.  I  found  them  in  full  song  September  10,  1897.  The 
lateet  dates  at  which  they  have  been  noted  in  fall  are  Brookvill^ 
September  21,  1885;  Bicknell,  September  26,  1896;  Lafayette,  Sep- 
tember 29,  1894;  Sedan,  October  1,  1889;  Chicago,  111.,  September 
26,  1895;  Warren  County,  September  25,  1897;  Trafalgar,  October 
12,  1897.  Mr.  J.  E.  Beasley  reports  it  from  Lebanon,  Ind.,  as  late 
as  October  23,  1894.  It  is  one  of  a  family  of  very  beneficial  birda. 
Prof.  King  examined  49  of  fhese  birds  and  found  the  principal  food 
was  56  lar\'8e,  principalfy  caterpillars;  30  insect  eggs;  67  chinch  bugs; 
32  beetles,  and  6  grasshoppers.  But  14  had  eaten  vegetable  food, 
which  was  probably  all  wild  (Geol.  of  Wis.,  I.,  pp.  521,  522). 
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^*1!48.    (t 26)     Vireo  philadelphicaB  (Cass). 

Philadelphia  Vireo. 

Synonyms,  Philadelphia  Vireo,  Brotherly  Lx)ve  Vireo 

Adult. — Above,  olive-green,  the  top  of  hekd  gray  or  olive-gray; 
a  white  stripe  over  eye,  but  no  dusky  line  above  it.  Below,  greenish- 
yellow;  iris,  dark-brown.  Immature, — Browner  above.  The  exten- 
sive yellow  below  and  the  absence  of  the  dusky  line  above  the  stripe 
over  the  eye  serve  to  distinguish  this  species. 


Details  of  structure  of  Phila<lelphia  Vireo.    Natural  size. 

Length,  4.75-5.40;  wing,  2.50-2.75;  tail,  1.90-2.20. 

Range. — Eastern  North  America,  from  Panama  to  Assiniboia  and 
Hudson  Bay.  Breeds  from  eastern  Nebraska,  central  Indiana,  New 
Hampshire  and  Maine,  north.     Winters  in  Central  America. 

Nest,  pensile,  suspended  from  forked  limb,  eight  to  ten  feet  from 
ground;  of  fine  grass  and  birch  bark.  Eggs,  4;  no  apparent  difference 
from  those  of  V.  olivaceus  (Seaton,  The  Auk,  Vol.  II.,  1885,  p.  305). 

The  Philadelphia  Vireo  is  generally  a  rare  migrant,  but  in  the 
northwestern  part  of  the  State,  near  I^ake  Michigan,  it  is  sometimes 
rather  common.  It  is  also  a  rare  summer  resident.  Mr.  E.  W.  Nel- 
son found  two  pairs  of  these  birds  in  a  dense  willow  thicket,  bordering 
Mazon  Creek,  in  Illinois,  about  sixty  miles  south  of  Chicago,  the  first 
of  July,  1874  (Bull.  Essex  Inst.,  Vol.  VIII.,  1876,  p.  102).  Mr.  H.  K. 
Coale  took  a  single  specimen  in  Starke  County,  Ind.,  June  8,  1884. 
Prof.  B.  W.  Evermann  says  it  is  a  rare  summer  resident  in  Carroll 
and  Monroe  counties.  In  Franklin  County  it  is  very  rare.  Mr. 
KoUa  Rockafellar  took  two  specimens  at  Brookville,  April  30,  1887, 
and  I  took  it  there  in  May,  1882,  May  9,  1887,  and  May  23,  1883. 
It  was  observed  at  Spearsville,  May  4  and  5,  1897  (Bamett);  Qreen- 
castle,  May  7,  three,  and  May  11,  1892  (Earlle);  Lake  County,  May 
16,  1877  and  1880  (Coale);  Cook  County,  111.,  May  15,  1886  (Parker); 
May  19,  1877  (Coale);  Petersburg,  Mich.,  May  4,  1897  (Trombley). 
In  the  fall  I  found  them  at  Brookyille,  September  21,  1885.  They 
were  noted  at  Cincinnati,  0.,  September  18,  1877,  September  17, 
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1878  (Dury  and  Freeman);  Lake  County,  Ind.,  September  25,  1876 
(Coale);  Chicago,  111.,  September  15,  1895  (Parker).  This  species 
has  the  size  and  general  appearance  at  a  little  distance  of  the  Warbling 
Vireo.  No  doubt  it  is  often  passed  by  because  it  is  thought  to  be 
that  bird.  In  the  spring  it  is  generally  found,  with  us,  in  the  denser 
woodland,  where  the  Warbling  Vireo  never  goes;  but  in  the  fall,  in 
the  trees,  and  among  the  bushes  along  streams,  both  species  are  some- 
times seen. 

Mr.  William  Brewster  says  its  song  is  nearly  identical  with  that 
of  the  Red-eyed  Vireo.  "The  notes  are  generally  pitched  a  little 
higher  in  the  scale,  while  many  of  the  utterances  are  feebler,  and  the 
whole  strain  is  a  trifle  more  disconnected.^*  According  to  Dr.  Jona- 
than Dwight,  Jr.,  the  speed  at  which  the  Red-eyed  Vireo  utters  its 
song  is  approximately  twice  that  of  the  Philadelphia.  Their  food  is 
principally  insects. 


*249.    (627).    Vireo  gilvus  (Vieill.). 

Warbling  Vireo. 
Synonym,  Warbling  Greexlet. 

Adult. — Above,  olive-gray,  brighter  on  the  rump,  sometimes  grayer 
on  the  head,  wings  and  tail,  with  more  or  less  distinct  olive  edgings; 
whitish  stripe  over  the  eye.  Below,  white,  breast  sometimes  tinged 
with  greenish  or  buffy;  sides  slightly  washed  with  olive;  first  primary 
very  short,  from  a  half  inch  to  an  inch  long. 

Length,  5.00-5.50;  wing,  2.65-2.95;  tail,  2.10-2.40. 

Note. — The  short  first  primary  and  the  absence  of  the  yellow  lower 
parts  serve  to  distinguish  this  species. 

Range. — Eastern  North  America,  from  Mexico  (Oaxaca)  north  to 
Manitoba  and  Hudson  Bay.  Breeds  throughout  its  United  States 
range.    Winters  south  of  the  United  States. 

Nest  and  eggs  similar  to  those  of  V.  olivaceus,  but  usually  placed 
higher.     Bggs,  .74  by  .55. 

The  Warbling  Vireo  is  the  first  of  that  family  to  arrive  in  southern 
Indiana,  preceding  the  Red-eyed  a  few  days.  It  is  first  observed  among 
the  elms,  cottonwoods  and  sycamores  along  streams,  which  are  choice 
places  for  it  at  all  times.  A  little  later  it  appears  in  orchards  and  lawns, 
and  even  frequents  the  well-phaded  streets  of  towns.  Its  presence  is  an- 
nounced by  a  beautiful  song  that  comee  from  the  top  of  some  tall 
Cottonwood,  while  the  author  often  is  invisible.  Soon,  however,  an 
insect  tempts  him,  and  with  a  quick  movement  he  collects  it  and 
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rings  another  8ong.  Thus  it  is  during  its  whole  stay  with  us.  It 
sings  and  works,  morning,  evening  and  mid-day,  through  the  whole 
long  summer.  It  is  said  it  even  sings  when  on  its  nest.  It  is  a  model 
of  industry  and  cheerfulness.  Its  whole  life  while  with  us  is  spent 
doing  good  among  the  fruit  and  shade  trees. 

The  earliest  spring  record  is  from  Bicknell,  where  it  wafi  taken 
April  12,  1896,  and  the  latest  date  of  first  arrival  there  is 
April  21,  1897.  Other  places  their  arrival  has  been  observed  as  fol- 
lows: Brookville,  April  13,  1897,  April  29,  1882;  Richmond,  April 
22,  1897;  Lafayette,  April  28,  1896,  May  6,  1895;  Sedan,  April  17, 


Details  of  structure  of  Warbling  Vireo.    Natural  site. 

1896,  May  4,  1889;  Angola,  April  27,  1896;  Petersburg,  Mich.,  April 
21,  1889,  April  30,  1897.  Mr.  J.  G.  Parker  informs  me  they  usually 
arrive  at  Chicago,  111.,  May  1  to  10.  I  found  them  mating  at  Brook- 
ville, April  20,  1896,  and  nesting  May  21,  1881.  Messrs.  L.  A.  and 
C.  D.  Test  found  a  nest  containing  three  eggs  near  Lafayette,  July  7, 
1892.  Tt  was  built  in  a  willow,  fouri;een  feet  up,  and  out  over  the 
water.  They  usually  leave  late  in  August  and  eariy  in  September. 
They  sing  as  long  as  they  stay.  Very  late  migrants  are  repori;ed,  as 
follows:  Plymouth,  Mich.,  September  15, 1894;  Sedan,  Ind.,  Septem- 
ber 18,  1892;  Bicknell,  September  12,  1894;  Brookville,  September 
21,  1887. 

Prof.  King  found  that  16  Warbling  Vireos  had  eaten  34  caterpillars, 
5  beetles,  3  bugs,  5  flies,  and  1  grasshopper  (Geol.  of  Wis.,  I.,  p.  521). 
In  an  orchard  infested  with  canker-wonns  Prof.  Forbes  found  that 
35  per  cent,  of  their  food  was  canker-worms  (Kept.  Mich.  Hori;.  Soc, 
1881,  p.  204). 

Subfrenus  Lanivireo  Baird. 

*250.    (628).    Vireo  flavifrons  Vieill. 

Tellow-throal^  Vireo. 
Synonym,  Yellow-throated  Greenlet. 

Above,  bright  olive-green;  rump, upper  tail  coverts  and  wing  coverts, 
ashy;  wings  and  tail,  blackish,  with  two  white  bare  crossing  the  for- 
mer; line  from  nostrils  to  the  eye  and  ring  around  the  eye,  yellow. 
Below,  throat  and  breast,  yellow;  other  under  parts,  white. 
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1878  (Dury  and  Freeman);  Lake  County,  Ind.,  September  25,  1876 
(Coale);  Chicago,  111.,  September  15,  1895  (Parker).  This  species 
has  the  size  and  general  appearance  at  a  little  distance  of  the  Warbling 
Vireo.  No  doubt  it  is  often  passed  by  because  it  is  thought  to  be 
that  bird.  In  the  spring  it  is  generally  found,  with  us,  in  the  denser 
woodland,  where  the  Warbling  Vireo  never  goes;  but  in  the  fall,  in 
the  trees,  and  among  the  bushes  along  streams,  both  species  are  some- 
times seen. 

Mr.  William  Brewster  says  its  song  is  nearly  identical  with  that 
of  the  Red-eyed  Vireo.  "The  notes  are  generally  pitched  a  little 
higher  in  the  scale,  while  many  of  the  utterances  are  feebler,  and  the 
whole  strain  is  a  trifle  more  disconnected."  According  to  Dr.  Jona- 
than Dwight,  Jr.,  the  speed  at  which  the  Red-eyed  Vireo  utters  its 
song  is  approximately  twice  that  of  the  Philadelphia.  Their  food  is 
principally  insects. 


*249.    (627).    Vireo  gUvus  (Vieill.). 

Warbling  Vireo. 
Synonym,  Warblikc*  Greenlet. 

Adult. — Above,  olive-gray,  brighter  on  the  rump,  sometimes  grayer 
on  the  head,  wings  and  tail,  with  more  or  less  distinct  olive  edgings; 
whitish  stripe  over  the  eye.  Below,  white,  breast  sometimes  tinged 
with  greenish  or  buffy;  sides  slightly  washed  with  olive;  first  primary 
very  short,  from  a  half  inch  to  an  inch  long. 

Length,  5.00-6.60;  wing,  2.65-2.95;  tail,  2.10-2.40. 

Note. — The  short  first  primary  and  the  absence  of  the  yellow  lower 
parts  serve  to  distinguish  this  species. 

Range. — Eastern  North  America,  from  Mexico  (Oaxaca)  north  to 
Manitoba  and  Hudson  Bay.  Breeds  throughout  its  United  States 
range.    Winters  south  of  the  United  States. 

Nest  and  eggs  similar  to  those  of  7.  olivaceus,  but  usually  placed 
higher.    Eggs,  .74  by  .55. 

The  Warbling  Vireo  is  the  first  of  that  family  to  arrive  in  southern 
Indiana,  preceding  the  Red-eyed  a  few  days.  It  is  first  observed  among 
the  elms,  cottonwoods  and  sycamores  along  streams,  which  are  choice 
places  for  it  at  all  times.  A  little  later  it  appears  in  orchards  and  lawns, 
and  even  frequents  the  well-shaded  streets  of  towns.  Its  presence  is  an- 
nounced by  a  beautiful  song  that  comes  from  the  top  of  some  tall 
Cottonwood,  while  the  author  often  is  invisible.  Soon,  however,  an 
insect  tempts  him,  and  with  a  quick  movement  he  collects  it  and 
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sings  another  song.  Thus  it  is  during  its  whole  stay  with  us.  It 
sings  and  works,  morning,  evening  and  mid-day,  through  the  whole 
long  summer.  It  is  said  it  even  sings  when  on  its  nest.  It  is  a  model 
of  industry  and  cheerfulness.  Its  whole  life  while  with  us  is  spent 
doing  good  among  the  fruit  and  shade  trees. 

The  earliest  spring  record  is  from  Bicknell,  where  it  wafi  taken 
April  12,  1896,  and  the  latest  date  of  first  arrival  there  is 
April  21,  1897.  Other  places  their  arrival  has  been  observed  as  fol- 
lows: Brookville,  April  13,  1897,  April  29,  1882;  Richmond,  April 
22,  1897;  Lafayette,  April  28,  1896,  May  6,  1895;  Sedan,  April  17, 
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1896,  May  4,  1889;  Angola,  April  27,  1896;  Petersburg,  Mich.,  April 
21,  1889,  April  30,  1897.  Mr.  J.  6.  Parker  informs  me  they  usually 
arrive  at  Chicago,  111.,  May  1  to  10.  I  found  them  mating  at  Brook- 
ville, April  20,  1896,  and  nesting  May  21,  1881.  Messrs.  L.  A.  and 
C.  D.  Test  found  a  nest  containing  three  eggs  near  Lafayette,  July  7, 
1892.  Tt  was  built  in  a  willow,  fourteen  feet  up,  and  out  over  the 
water.  They  usually  leave  late  in  August  and  early  in  September. 
They  sing  as  long  as  they  stay.  Very  late  migrants  are  reported,  as 
follows:  Plymouth,  Mich.,  September  15, 1894;  Sedan,  Ind.,  Septem- 
ber 18,  1892;  Bicknell,  September  12,  1894;  Brookville,  September 
21,  1887. 

Prof.  King  found  that  16  Warbling  Vireos  had  eaten  34  caterpillars, 
5  beetles,  3  bugs,  5  flies,  and  1  grasshopper  (Geol.  of  Wis.,  I.,  p.  521). 
In  an  orchard  infested  with  canker-worms  Prof.  Forbes  found  that 
35  per  cent,  of  their  food  was  canker-worms  (Kept.  Mich.  Hort.  Soc, 
1881,  p.  204). 

Subgenus  Lamivireo  Baird. 

*250.    (628).    Vireo  flavifrons  Vieill. 

Tellow-throat^d  Vireo. 
Synonym,  Yelix)w-throated  Greenlet. 

Above,  bright  olive-green;  rump,  upper  tail  coverts  and  wing  coverts, 
ashy;  wings  and  tail,  blackish,  with  two  white  bars  crossing  the  for- 
mer; line  from  nostrils  to  the  eye  and  ring  around  the  eye,  yellow. 
Below,  throat  and  breast,  yellow;  other  under  parts,  white. 
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Length,  5.00-5.85;  wing,  3.00-3.20;  tail,  2.00-2.30. 

Range. — America,  from  Colombia  and  Cuba  north  over  eastern 
United  States  to  Newfoundland,  Ontario  and  Manitoba.  Breeds  from 
Gulf  of  Mexico,  north.     Winters  from  Florida,  south. 

Nest,  pensile;  in  fork  of  twig,  three  to  thirty  feet  up;  of  fine  bark, 
grass  and  spiders'  webs,  outside  beautifully  decorated  with  lichens. 
Eggs,  3-5;  white,  with  spots  of  chestnut-brown,  umber  and  black, 
chiefly  at  the  larger  end;  .79  by  .58. 


Details  of  structure  of  Yelluw-throutod  Virco.    Natural  siie. 

Common  migrant.  Summer  resident  in  some  numbers  northward, 
and  more  rarely  southward.  Breeds.  Mr.  Robert  Ridgway  reports 
it  breeding  in  Knox  and  Gibson  counties,  where  he  says  it  frequents  the 
luxuriant  forests  of  the  bottom  lands.  Mr.  V.  H.  Bamett  foimd  a 
nest  in  an  elm  on  the  bank  of  a  creek  in  Brown  County^  May  16, 
1897.  In  the  southeastern  portion  of  the  State  it  frequents  wooded 
hillsides  especially,  where  there  is  a  considerable  undergrowth. 
While  it  may  breed  there,  I  have  no  knowledge  that  it  does.  I  found 
them  paired  at  Brookville,  May  4,  1886.  Dr.  F.  W.  Langdon  notes 
that  a  few  remain  and  breed  about  Cincinnati,  0.,  and  Mr.  A.  M. 
Hadley  reports  it  breeding  near  Richmond,  Ind.  Messrs.  L.  A.  and 
C.  D.  Test  report  it  breeding  at  Lafayette,  and  from  there  northward 
it  appears  to  nest  more  numerously. 

Dates  of  earliest  and  latest  first  arrival  are  as  follows:  Bloom- 
ington,  April  17,  1886,  April  20,  1896;  BrookviUe,  April  19,  1881, 
May  7,  1885;  Spearsville,  April  19,  1894,  April  24,  1895;  Richmond, 
April  22,  1897;  Greencastle,  April  25,  1895;  Lafayette,  April  26,  1897, 
April  28,  1895;  Chicago,  111.,  April  21,  1895;  Petersburg,  Mich.,  April 
27,  1888,  May  5,  1889. 

It  has  a  ^^fine  and  peculiar  song,  commencing  always  with  a  clear 
and  mellow  queery,  queery/'  It  is  quite  different  from  that  of  either 
the  Red-eyed  or  the  Warbling  Yireo.  It  has  an  alarm  note  that 
reminds  me  of  that  of  a  wren.  I  have  only  heard  its  song  in  the 
spring,  though  it  is  said  to  sing  sometimes  until  early  September. 
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» 
To  me  it  seems  the  most  sluggish  of  the  Vireos.    They  begin  their  fall 

migration  early  in  September,  sometimes  as  early  as  the  first  of  that 
month.  Some  years  they  are  passing  into  October.  The  following 
are  the  latest  dates  I  have:  Plymouth,  Mich.,  September  10,  1894; 
Chicago,  111.,  September  21, 1896;  Lafayette,  Ind.,  September  2,  1896; 
Bicknell,  September  18,  1894;  Brookville,  October  13,  1887. 

Of  21  specimens  examined,  7  had  eaten  caterpillars,  among  them 
geometers;  7,  beetles,  among  them  weevils  and  buprestis;  3,  grass- 
hoppers; 2,  moths;  2,  heteropteroiis  insects,  among  them  leaf-hoppers; 
3,  dipterous  insects  (K^ing,  Geol.  of  Wis.,  I.,  p.  523).  While  they  are 
with  us,  practically  their  whole  food  is  insects. 


251.    (^J29).    Vireo  soUtarins  (Wils.). 

Blue-headed  Vireo. 
Synonyms,  Solitary  Vireo,  Solitary  Greenlet. 


Details  of  structure  of  Blue-heaU«d  Vireo.    Natural  size. 

Above,  top  and  sides  of  head  and  nape,  bluish-ash;  back  and  upper 
tail  coverts,  olive-green;  wings  and  tail,  blackish,  edged  with  olive- 
green,  the  former  crossed  with  two  whitish  bars;  line  from  nostril  to 
eye  and  ring  areund  eye,  white.  Below,  white;  sides,  greenish- 
yellow. 

Length,  5.00-6.00;  wing,  2.90-3.00;  tail,  2.10-2.20. 

Range. — Eastern  North  America,  from  Guatemala  and  Cuba  north 
to  Hudson  Bay  and  Mackenzie  River  (Ft.  Simpson).  Breeds  from 
Hassachusetts,  Pennsylvania  and  Michigan,  north.  Winters  from 
Florida,  south. 

Nesty  pensile;  in  bush,  five  to  eight  feet  up;  of  bark  and  fibres, 
outside  often  (Jecorated  with  lichens.  Eggs,  3-4;  white,  wreathed 
with  chestnut  or  black  spots  about  the  larger  end;  .79  by  .55. 

TKe  Blue-headed  Vireo  is  a  regular  migrant;  some  years  it  is  com- 
mon, others  rare.  In  the  Whitewater  Valley  they  frequent  the 
wooded  hillsides  and  upland  woods,  where  they  seem  to  prefer  the 
undergrowth  rather  than  the  trees.    In  southern  Indiana  they  are 


1016  Report  of  State  Geologist. 

found  from  April  23  to  May  ?,  and  in  the  northern  part  of  the  State 
from  April  29  to  May  14,  and  occasionally  to  May  26.  In  the  fall 
they  first  appear  northward  September  1,  and  sometimes  linger  in  the 
southern  part  of  the  State  until  October  10.  The  earliest  and  latest 
dates  of  first  appearance  in  spring  are  as  follows:  Brookville^  April 
23,  1892,  May  7, 1885;  Richmond,  April  26,  1897;  Bloomington,  April 
28, 1895,  May  9,  1892;  Carroll  County,  May  10,  1884;  Lafayette,  May 
14,  1892;  Sedan,  May  11,  1888;  Petersburg,  Mich.,  April  29,  1888, 
April  30,  1897;  Chicago,  111.,  May  1,  1896,  May  23,  1896,  May  26, 
1894.  They  were  last  noted  in  fall  at  Sedan,  September  22,  1889; 
in  Lake  County,  September  18,  1888;  Chicago,  HI.,  September  17, 
1896-,  Brookville,  Ind.,  October  6,  1886;  Greencastle,  October  10, 
1890.  I  have  no  knowledge  of  its  breeding  in  Indiana.  During  the 
migrations,  I  have  found  them  quiet  and  shy.  They  are,  however, 
more  active  than  the  Yellow-throated  Vireo.  I  have  never  heard  its 
song,  though  it  is  said  to  sing  during  the  migrations.  Dr.  T.  M. 
Brewer  says  its  song  is  "a  prolonged  and  very  peculiar  ditty,  repeated 
at  frequent  intervals,  and  always  identical.  It  begins  with  a  pleasant 
warble,  of  a  gradually  ascending  scale,  which  at  a  sudden  pitch  sud- 
denly breaks  down  into  a  falsetto  note.  The  song  then  rises  again 
in  a  single  high  note  and  ceases." 

"One  specimen  of  three  examined  had  eaten  two  caterpillars,  one  bee- 
tle and  a  hymenopterous  insect"  (King,  Geol.  of  Wis.,  I.,  p.  523).  The 
spring  of  1897  I  took  some  lice  from  a  specimen  of  V.  solitarius  and 
sent  them  to  Prof.  Herbert  Osbom,  Ames,  Iowa.  He  informs  me  that 
they  are  a  species  of  Docophorus,  belonging  to  the  communis  group. 
This  is  the  first  record  he  had  of  it  from  a,  Vireo. 

Subgenus  ViRKO  Vieillot. 

*252.    (♦iSl).    Vireo  noveboracensis  (Gmel). 

White-eyed  Vireo. 

Adult. — Above,  bright  olive-green,  including  crown;  rump, 
brighter;  a  slight  ashy  gloss  on  the  cervix;  below,  white,  the  sides 
of  the  breast  and  belly,  the  axillars  and  crissum,  bright  yellow;  a 
bright  yellow  line  from  nostrils  to  and  around  eye;  lores,  dusky;  two 
brc^,  yellowish  wing  bars;  inner  secondaries  widely  edged  with  the 
same;  bill  and  feet,  blackish  plumbeous;  eyes,  white. 

Length,  4.50-5.00;  wing,  2.36-2.50;  tail,  1.90-2.10. 

Range. — ^Eastern  North  America,  from  Rocky  Moimtains,  Hon- 
duras to  Minnesota  and  New  England.  Breeds  throughout  its  TJnited 
States  range  and  in  the  Bermudas.    Winters  from  Florida  southward. 
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Neet,  m  tbickete,  second-growth  and  swampy  places  along  streams; 
oblong,  bag-shaped,  depending  from  a  horizontal  forked  twig  of  tr«e 
or  bush  near  ground  (1  to  4  feet,  rarely  8  feet);  composed  of  moss, 
cocoons,  bark,  grass,  lichens;  lined  with  fine  strips  of  bark.  Eggs, 
3-5;  white,  speckled  with  reddish-brown  and  dark  purple;  .72  by  .54. 


of  WhltC'CytdVlno.    Nktaral  alia. 


The  White-eyed  Vireo  is  a  siimmer  resident  throughout  most  of 
Indiana.  It  is  common  in  suitable  localities  in  the  southern  part  of 
the  State,  generally  northward  it  is  more  rare,  and  in  the  north- 
western part,  particularly  about  Lake  Michigan,  it  seems  to  be  want- 
ing. It  frequents  thickets,  brier  patches,  undergrowth  in  more  open 
woods  and  the  tangle  about  ravines  in  the  rougher  part  of  the  State. 
It  is  seldom  found  far  from  water,  and  appears  to  be  most  often 
noticed  about  the  edges  of  the  denser  growths,  where  it  makes  its 
home.  While  the  greater  number  of  persons  do  not  know  it,  and  it 
would  be  a  strange  bird  to  them,  it  is  probable  that  those  who  are  ac- 
quainted with  it  overestimate  its  numbers.  They  are  often  heard, 
but  many  birds  whose  voices  we  seldom  hear  are  more  numerous. 
They  are  irregular  in  their  distribution,  and  every  copse  where  they 
are  found  shelters  one  pair,  and  only  one.  When  the  bird  discoTera 
an  intruder  it  comes  to  meet  him.  First  flying  to  some  opening 
where  it  can  get  a  good  look  at  him  unperceived,  it  next  makee  itself 
known  by  a  sharp  "click,"  which  is  surprising  in  it«  suddenness.  This 
is  followed  by  a  peculiar,  jerky  song,  uttered  with  an  alternating 
emphasis  and  repeated  over  and  over  again,  as  the  fidgety  little  green 
bird  is  alternately  seen  and  heard  among  the  bushes  close  by  the  paUi. 
Mr.  Ridgway  says  the  boys  in  southern  Illinois  have  interpreted  its 
song  as  "ehick'ty-beaver,  lim'ber,  stick,"  with  special  emphasis  on  the 
first  syllable  of  each  word.  In  Bennuda  the  natives  say  its  notes  are 
"ginger  beer,  quick!"  Ite  song  is  heard  in  the  morning  and  at  mid- 
day; it  sounds  on  bright  and  dark  days  alike,  and  continues,  with 
sometimes  a  slight  interruption  in  midsummer,  from  the  day  of  lis 
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arrival  in  the  spring,  through  humid  periods  and  droughts,  to  the  time 
of  its  departure.  September  14,  1897,  it  was  heard  singing  as  plainly 
as  in  Jxme.  In  early  springs  they  are  usually  distributed  to  our  north- 
em  limits  before  the  first  of  May,  and  more  tardy  seasons  they  are 
sometimes  two  weeks  later.  At  Brookville  their  first  appearance  was 
noted  April  21,  1896,  May  11,  1882;  at  Bicknell,  April  19,  1896, 
April  25,  1895;  Spearsville,  April  25,  1895,  May  4,  1897;  Greencastle, 
April  27,  1892,  May  2,  1894;  I^afayette,  April  28,  1894,  May  11,  1897; 
Waterloo,  April  25,  1897.  I  found  them  paired  May  2,  1884.  Their 
nests  vary  in  material  according  to  location.  Almost  any  available 
kind  of  material  that  can  be  worked  in  is  used.  Even  fragments  of 
newspapers  are  frequently  worked  in.  For  that  reason  Wilson  called 
this  bird  the  ^Tolitician."  They  are  built  at  the  ends  of  horizontal 
forked  twigs,  from  which  they  hang  as  purse-like  structures  to  receive 
the  most  valuable  possessions  of  their  makers.  Mr.  Nehrling  says: 
*The  average  length  of  the  nest  is  4.50  inches,  the  width  at  the  rim 
2.25  inches  and  somewhat  wider  toward  the  middle.  The  interior 
is  about  2.00  inches  deep,  the  opening  1.75  inches  wide.  At  the  time 
when  the  female  begins  to  lay,  the  nest  looks  rugged  and  unfinished, 
and  small  branches  of  lichens  hang  down  from  it.  The  work  is  com- 
pleted by  the  male,  which  labors  assiduously  to  embellish  and  omar 
ment  the  exterior.'^ 

They  have  been  noted  in  the  fall  at  Brookville,  September  20,  1886; 
in  Warr^i  County,  September  12,  1897;  at  Sedan,  S^tember  27, 
1889. 

Like  the  other  members  of  its  family,  its  food  while  with  us  is 
principally  insects,  notably  in  its  season,  the  larvae  of  the  canker- 
worm.  When  in  the  south  in  winter  it  supplements  its  insect  diet 
with  palmetto  berries  and  other  wild  fruit. 

XLVI.     Family  MNIOTILTID^      Wood  wARBLKBfl. 

a^.  Bill  depraved,  broader  than  deep  at  baae ;  rictal  bristles  distinct;  bill  notched 

at  tip ;  length  5.50  or  less. 

bK  Lower  parts  yellow ;  throat  sometimes  more  or  less  black.     Stlvania.     16S 

b^.  Lower  parts  without  yellow  in  otir  Fpecies.  Setophaoa.     163 

a*.  Bill  not  depressed,  without  distinct  hook  or  notch  at  tip;  rictal  bristlea,  if 

present,  Bcaroelj  reaching  beyond  the  nostrils. 

c^.  8ise  small ;  length  less  than  6.50 ;  bill  slender,  nearly  cylindrical. 

d^.  Hind  toe  with  claw  as  long  as  naked  portion  of  tarsus  in  front;  color 

black  and  white;  no  yellow.  MNioniyrA.     152 

(P.  Hind  toe  with  claw  much  shorter  than  naked  portion  of  tarsus  in  front. 

e\  Middle  toe  with  claw  mnch  shorter  than  naked  portion  of  tarsus  in 

front;  or  wings  barred  with  white  (DmdroieBi  dommie^) ;  or  ovter  tail 

feathers  shortest  {QeoUdypU  trieha$). 
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f^.  Gape  wiUioot  appareai  ^risilci;  bills  very  acute. 

HXLMnffTHOPHILA.      156 

/'.  Gape  with  distinct  bristles. 

^.  Tail  blotched  with  white,  or  inner  webe  of  tail  feathers  brigh 

jellow. 

A*.  Back  bloe  with  goM  spot;  tkroat  and  legs  jellow;  bill  acote, 

notch  wanting.  Comp80THI.ypis.     157 

A*.  Coloration  otherwise ;  bill  not  acute,  plainly  notched. 

Dendboica.     158 
f  ^.  Tail  without  white  or  jdlow. 

t*.  Length  5.50  or  more;  white  beneath  with  dark  streaks. 

SnuBua.     159 

t'.  Length  less  than  5.0;  yellow  beneath,  not  streaked. 

Gbothltpis.    1<K) 

f*.  Middle  toe  with  claw  ahont  equal  to  naked  portion  of  tarsus  in  front. 

y.  Tail  feathers  partly  white;   head  and  lower  parte  bright 

yellow.  Pbotonotaria.     153 

j*.  Tail  feathers  withovt  white. 

k^.  Bill  much  compressed ;  culmen  straight,  with  a  ridge  at 

base;  top  of  Wad  pale  browB.  Hsunaia.     154 

k"^.  Bill  not  mnch  ooMpressed,  culmen  gently  curved,  base 

not  ridged;  top  of  head  buff  with  two  black  stripes. 

Helmitherus.     155 

c^.  Size  large,  more  than  7.00;  hill  stout,  much  compresfrd,  without  notch  or 

bristles;  tail  longer  than  wing.  Icteria.     101 

1M.   enrra  MKIOTILTA  Visillot. 

*253.    (636).    Mniotilta  varia  (Linn.). 

Black  and  Whitn  Warbler. 
Synonyms,  Bijick  ahb  Wbits  Crbepbk,  Black  ard  Wnrrs  Caxsrao  Warbueb. 

AdviU  Male. — ^Entire! j  black  and  white  in  streaks^  eoteepi  on  the 
bellj^  inner  webs  of  tail  feathers  with  mcH^  or  lees  white;  black  on  top 
of  head^  in  front,  below  and  behind  eje;  a  white  stripe  tiirongh  the 
middle  of  crown;  one  oyer  the  eye  and  one  on  each  side  of  throat; 
throat,  black;  wing,  with  two  white  bare.  FemdU  and  Immature. — 
Dnller,  and  throat  white. 

Length,  4.65-5.50;  wing,  2.60-2.90;  tail,  1.95-2.25. 

Bangs. — ^America,  from  Colombia  and  Teneznda  oyer  Eastmi 
United  States  to  Mackenzie  Valley  (Ft  Simpson)-.  Breeds  from  Oolf 
States  northward.    Winters  from  Florida  and  Onlf  Coast  aonthward. 

Nest,  on  ground  against  a  bush  or  tree,  or  imder  a  root,  stone  or 
bnsh;  composed  of  leayes,  grasses,  stripe  of  rotten  wood;  lined  with 
hair,  moss,  rootlets  or  fine  grass.  Eggs,  5,  rarely  4;  white  or  creamy- 
white,  speckled  and  spotted  with  diestnnt,  bay,  hasel,  cinnamon, 
mfons  or  layender-gray,  most  abmidant  near  large  end,  where  often 
arranged  in  wreath;  .69  by  .54. 
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Firat  to  arriTe  among  the  warblers  of  the  woodland  ie  tiie  Black  and 
White  Warbler.  While  the  Myrtle  Warbler  may  be  found  along  the 
willow  thickets  some  years  before  it  comee,  and  the  attractive  song  of 
the  Sycamore  Warbler  sound  from  the  tall,  white  trees  above,  they 
are  not  in  the  woods.  There,  particularly  in  the  drier  woodland,  tie 
well-known  song  of  this  symphony  in  black  and  white  is  borne  to 
one's  ears,  but  it  requires  sharp  eyes  to  distinguish  its  form  among 
the  lights  and  shadows  of  the  corrugated  bark  of  the  tree  tmnkB. 
rersistence  will  be  rewarded,  and  this  warbler  will  reveal  himself,  a 
creeper  with  motion  and  habits  that  remind  one  much  of  a  Nuthatch. 
The  early  arrivals  are  males.  If  they  are  very  early  the  females  may 
not  come  for  ten  days  or  more.    ITien  both  are  very  common  moat 


years  until  early  or  late  May,  depending  upon  whether  the  observer  is 
located  north  or  soutli.  A  few  always  breed  throughout  the  State. 
Then,  in  August,  the  migrants  begin  to  return,  and  they  are  again 
common  until  late  September  and  occasionally  well  into  October.  The 
first  arrival  at  Brookville  in  1882  was  April  3d,  in  1893,  May  5.  Other 
early  and  late  spring  dates  of  first  arrival  are:  Bloomington,  April  7, 
1893;  Richmond,  April  17,  1897;  Greensburg,  April  18,  1896,  April 
27,  1895;  Lafayette,  April  18,  1896,  May  6,  1894;  Sedan,  April  16, 
1896,  May  6,  1889;  Chicago,  April  17,  1886,  May  9,  1894.  I  have 
observed  them  mating  at  Brookville,  April  30,  1894.  Its  call  is  a 
sharp  chip — a  regular  Warbler's  call.  The  song  is  diligently  poured 
forth  at  all  hours  of  the  day  during  migration.  It  sounds  something 
like,  "easy- easy-easy-easy-easy,"  the  word  repeated  four  to  six  times 
in  a  drawling  monotone.  It  varies,  however,  in  volume,  being  at 
times  uttered  very  low  and  again  sounding  loud  and  distinct,  carrying 
plainly  a  long  distance. 

The  song  season  continues  well  into  June.  Mr.  Bicknell  says  they 
sing  again  for  a  short  season  in  mid-August.  Neets  with  eggs  may 
be  found  on  the  ground  in  retired  woodland  late  in  May  and  in  June. 
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They  are  usually  cleverly  hid  and  quite  difficult  to  find.  Messrs.  L. 
A.  and  C.  D.  Test  took  a  nest  with  6  ^gs  at  Lafayette,  April  30,  1897. 

Migrants  usually  begin  to  return  late  in  August.  The  following 
dates  note  the  first  appearance:  Chicago,  August  27,  1895;  Lafayette, 
August  28,  1897;  Greensburg,  August  30,  1894.  The  latest  fall  dates 
are  as  follows:  Plymouth,  Mich.,  September  10,  1894;  Chicago,  111., 
September  26,  1893;  Lafayette,  September  12,  1896;  Greensburg, 
September  3,  1894;  Lake  County,  Ind.,  September  11,  1881;  Warr«i 
Coimty,  September  16, 1897;  Brookville,  September  6,  1896. 

A  very  late  date  is  October  12,  1878,  when  Messrs.  Dury  and  Free- 
man took  it  at  Cincinnati.  As  an  index  to  their  food  while  here,  I 
give  the  following:  Of  seventeen  specimens  examined,  three  ate  5 
ants;  2,  21  caterpillars,  20  of  which  were  small,  measuring  worms; 
3,  4  moths;  3,  5  diptera;  6,  16  beetles;  3,  7  heteroptera;  1,  a  caddis 
fly,  and  1,  a  small  snail  (Physa).  Two  had  eaten  101  insect  eggs, 
which  were  probably  contained  in  insects  eaten  by  the  birds  (King, 
Geol.  of  Wis.,  pp.  499,  500).  Much  of  their  food  is  very  small  insects, 
a  great  deal  of  those  kinds  that  live  upon  forest  trees  and  also  trees  of 
the  orchard  and  lawn,  which  they  sometimes  visit. 

153.    Gknus  PROTONOTARIA  Baird. 

*264.    (637).    Frotonotaria  citrea  (Bodd.). 

Prothonotary  Warbler. 
Synonym,  Golden  Swamp  Warbler. 

Adult  Male. — Entire  head,  neck  and  lower  parts,  except  cris- 
sum,  rich  orange  yellow;  crissum,  white;  back,  olive-green;  wings, 
rump  and  tail,  bluish-gray;  tail  feathers,  except  middle  pair,  with  white 
on  inner  web  and  tipped  with  dusky.  Adult  Female. — Similar,  but 
colors  not  so  bright;  more  white  below. 

Length,  about  5.00-5.50;  wing,  2.90-3.00;  tail,  2.25. 

Range. — East  North  America,  from  Panama  and  Cuba  to  Nebraska, 
Michigan  and  Pennsylvania.  Casual  in  Maine,  New  Brunswick  and 
Ontario.  Breeds  from  Gulf  of  Mexico  to  Virginia,  northern  Indiana 
and  Michigan.     Winters  south  of  United  States. 

Nest,  in  a  natural  cavity  or  excavation,  in  a  tree  or  stump,  often 
willow  standing  in  or  near  water;  composed  of  moss,  roots,  hair, 
leaves,  plant  fibre.  Eggs,  white,  creamy  or  drab,  generally  glossy, 
more  or  less  blotched  and  spotted  with  cinnamon,  chestnut  6r  gray 
(the  latter  often  indistinct).  Number,  usually  6,  often  5-7;  rarely  3, 
4  and  8.  Eggs  rounded  ovate;  .79  by  .60;  .62  by  .54;  average  .70  by 
.67. 
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The  Prothonotary  Warbler  is  locally  a  summer  resident  and  is  in 
some  places  common.  Its  route  of  migration  is  up  the  Mississippi 
Biver  to  the  Ohio^  where  a  large  number  turn  off  to  ascend  the  latter 
stream.  Others  keep  on  up  the  Mississippi,  some  leaying  it  at  the 
Kaskaakia,  the  Missouri  and  the  Illinois  rivers,  which  they  ascend  a 
greater  or  less  distance,  while  others  continue  along  the  main  streajn, 
ascending  as  far  as  Davenport^  la.  As  they  move  along  the  Ohio 
they  spread  over  the  lowlands  of  southern  Illinois.  The  Ohio  Vallej, 
above  the  mouth  of  the  Wabash  River,  is  unattractive  to  these  swamp- 
loving  birds,  and  they  turn  aside  at  the  latter  stream,  ascending  it  to 
its  source  and  crossing  over  into  Ohio,  where  they  have  been  found 
breeding  at  St.  Mary's  Reservoir,  and  to  the  vicinity  of  Cleveland, 
where  it  has  been  identified.  It  also  occurs  throughout  the  Kankakee 
Biver  Valley  in  this  State,  and  reaches  the  vicinity  of  Chicago,  III^ 
southwestern  Michigan  to  Elkhart,  Lagrange,  Dekalb  and  Steuben 
counties,  Ind. 

The  first  account  of  its  occurrence  in  Indiana  was  published  by 
Mr.  William  Brewster  in  the  Bulletin  of  the  Nuttall  Ornithological 
Club,  1878,  p.  153,  and  details  of  a  visit  to  the  haunts  of  these  birds 
in  W^abash  County,  111.,  and  Knox  and  Gibson  counties,  Ind.  In  1884 
Mr.  H.  K.  Coale  found  it'  common  at  Davis  Station,  Starke  County, 
and  about  the  same  time  took  a  specimen  on  the  shore  of  Lake  Michi- 
gan in  Lake  County,  Ind.  These  observations  have  been  supple- 
mented by  many  notes  which  show  that  about  the  swamps,  cypress 
ponds  and  sluggish  streams  of  the  lower  Wabash  Valley,  in  some 
parts  of  the  Kankakee  Valley,  notably  at  Water  Valley,  English 
Lake,  Davis  Station,  Kouts  and  locally  in  Lagrange  County,  it  is 
common  and  breeds  abundantly.  Mr.  J.  W.  Byrkit  has  taken  one 
specimen  near  Michigan  City.  Mrs.  Jane  L.  Hine  and  Mr.  J.  P.  Feagler 
have  seen  it  in  Dekalb  County,  and  Hon.  R.  Wes.  McBride  took  it  in 
Elkhart  Countv.  Prof.  B.  W.  Evermann  has  taken  it  in  Carroll 
County  (The  Auk,  Vol.  VI.,  pp.  26,  27).  Mr.  Chauncey  Juday 
reports  it  from  Monroe  County,  where  a  specimen  was  taken  at  Har- 
rodsburg,  April  26,  1895. 

Mr.  J.  E.  Beasley  took  it  at  I^ebanon,  Boone  County,  May  23  and 
29,  1894.  In  the  remainder  of  the  State,  east  and  south  of  the  valley 
of  the  Wabash  River,  it  is  practically  unknown.  The  only  two  records 
are  one  given  by  Mr.  Loucks  in  the  publication  referred  to,  upon  the 
authority  of  Mr.  J.  H.  Hitt,  of  Indianapolis,  from  Newcastle,  where 
he  mentions  one  nest  having  been  found,  and  one  specimen  taken  by 
by  Mr.  E.  L.  Guthrie  at  Adams,  Decatur  County,  and  identified  by 
Mr.  John  W.  Shorten,  of  Cincinnati.      In  May,  1891,   Mr.    H.    W. 
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McBride  made  a  trip  by  boat  from  Pleasant  Lake,  Steuben  County, 
following  Pigeon  Creek  to  its  mouth,  thence  down  the  St.  Joseph 
Siver  to  Elkhart,  Ind.  He  passed  through  parts  of  Steuben,  Lagrange 
and  Elkhart  counties,  and  St.  Joseph  County,  Mich.  May  9,  1891, 
he  saw  the  first  Prothonotary  Warbler,  a  male,  about  five  miles  west 
of  Angola.  No  others  were  seen  in  that  county  until  the  13th 
of  the  month,  when  they  were  found  breeding  abundantly  along  the 
creek  in  Lagrange  County,  about  six  miles  west  of  Lima.  Except  Bed- 
starts  and  Cat  Birds,  they  were  the  most  common  bird  in  that  locality, 
actively  engaged  in  nest  building,  over  a  stretch  of  territory  two  miles 
Jong.  In  a  distance  of  about  a  half  mile  by  the  creek,  he  found  eight 
nests  without  leaving  his  boat,  none  of  which  were  quite  completed. 
For  about  five  miles  then  none  were  seen,  although  the  character  of  the 
country  and  timber  was  the  same.  The  nests  were  all  in  old  Wood- 
peckers^ holes  in  stubs  over  the  water,  and  were  composed  of  rootlets, 
grass  and  moss.  He  mentions  one  male  taken  which  had  a  patch  of 
orange-red  surrounding  the  base  of  the  bill.  They  were  next  found 
May  14,  in  Mattville  Township,  St.  Joseph  County,  Mich.,  and  for  a 
distance  of  three  and  a  half  or  four  miles  from  White  Pigeon  were  to 
be  heard  or  seen  all  the  time.  Then  no  more  were  observed.  They 
were  located  in  colonies  in  low,  damp,  heavily-timbered  country. 

They  arrive  early  in  spring.  Mr.  Brewster  noted  them  in  Wabash 
County,  111.,  and  Knox  County,  April  19, 1878,  and  apparently  all  had 
arrived  April  27.  Mr.  Bidgway  noted  the  first  in  Knox  County,  Ind., 
April  18,  1881.  Mr.  A.  H.  Kendrick  noted  the  first  arrival  at  Ells- 
worth, Vigo  County,  April  10,  1896;  Davis  Station,  May  11,  1884, 
more  common  May  18,  1884  (Coale).  First  arrival  Elkhart  County, 
April  16,  1891;  Frankfort,  April  20,  1896,  common  April  27, 
1896;  Waterloo,  April  29,  1896  (Feagler);  Steuben  County,  May  9, 
1894. 

When  they  first  arrive  they  are  silent  and  keep  to  the  top  of  the 
small  trees.  Before  they  begin  to  be  seen  commonly  about  the  water 
they  commence  singing.  At  a  distance  the  song  sounds  much  like 
the  notes  of  the  Solitary  Sandpiper,  but  nearer  at  hand  it  resembles, 
^^peet,  tsweet,  f sweet,  tsweet,  tsweet,  tsweet,  tsweet,"  uttered  in  a  ringing, 
penetrating  tone  at  a  rather  high  pitch.  This  sounds  through  the 
swamps  morning,  noon  and  night.  Mating  begins  soon  after  arrival, 
and  then  comes  searching  for  Woodpeckers'  holes,  natural  cavities, 
and  other  suitable  nesting  places  in  stumps  and  dead  trees.  In  such 
places  the  nest  is  built,  and  almost  always  in  or  over  water.  The  fe- 
males construct  the  nest  and  incubate  the  eggs.  After  they  are  com- 
pleted a  few  days  elapse  before  laying  begins.     An  egg  is  laid  daily 
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until  the  set  is  complete.  It  is  said  generally  to  rear  two  broods  a 
season.  The  period  of  incubation  is  given  at  ten  days  to  two  weeks. 
The  male  supplies  the  female  with  food^  but  after  the  young  axe 
hatched  it  requires  the  combined  efforts  of  both  parents  to  keep  them 
supplied  with  food^  generally  insects.  Mr.  Loucks  mentions  one  nest 
that  contained  ten  eggs^  and  thinks  more  than  one  bird  must  have 
laid  them.  In  the  southern  part  of  the  State  they  sometimes  have 
full  sets  of  eggs  in  Aprils  but  in  its  more  northern  homes  it  seldom 
has  a  complement  before  late  in  May.  Mr.  Bobert  Bidgway  found  a 
nest  and  four  fresh  eggs  near  Mt.  Carmel,  111.,  April  27,  1878.  May 
13,  1891,  Mr.  H.  W.  McBride  found  no  completed  nests  in  Lagrange. 
County,  Ind.  May  28,  1896,  Mr.  J.  6.  Parker,  Jr.,  found  two  nests, 
containing  young,  and  one  with  fresh  eggs,  along  the  Kankakee  Biver^ 
near  Kouts.  May  31,  1885,  Mr.  Coale  found  nests  containing  fresh 
eggs  at  Davis  Station.  At  the  same  place,  June  8,  1884,  he  found 
four  nests  with  eggs  partly  incubated,  and  a  week  later,  June  16,  he 
foimd  young  out  of  the  nests. 

The  localities  they  select  for  summer  homes  are  of  their  own  choos- 
ing, and  we  do  not  understand  the  rule  they  apply  or  the  reason  for 
their  choice.  Often  in  one  locality  they  are  common,  while  another, 
near  by  it,  may  be  passed  over  and  no  Prothonotaries  frequent  it. 
They  are  not  usually  known.  The  uninviting  places  they  seek  are  not 
commonly  frequented  by  men  other  than  naturalists,  and  the  birds  do 
not  wander  from  the  precincts  of  their  retreats.  They  may,  therefore, 
be  very  abundant  in  a  swamp  and  be  absolutely  imknown  to  the  in- 
habitants of  the  neighboring  farms.  When  the  young  can  fly  and 
care  for  themselves,  perhaps  in  July,  they  begin  to  become  less  notice- 
able. Fewer  and  fewer  their  numbers  grow,  until  finally  the  last  have 
passed  away,  retracing  their  steps  of  the  preceding  spring.  The  latest 
record  I  have  is  September  3,  1884,  when  a  bird  of  the  year  was  taken 
by  Mr.  Coale  at  Davis  Station. 

154.    Gbkub  HELINAIA  Audubon. 

"^255.    (638).    Helinaia  swainsonii  Aid. 

Swainson's  Warbler. 

Adult. — Above,  crown  and  nape,  reddish-brown;  rest  of  upper  parts, 
including  sides  of  neck,  olive;  rump,  wings  and  tail,  tinged  with 
brownish;  buffy  or  whitish  stripe  over  the  eye;  below,  creamy;  sides, 
olive,  or  grayish.  Young,  First  Plumage. — Wings  and  tail,  like  adult, 
but  other  upper  parts,  including  crown  and  nape,  also  throat  and 
breast,  dull  cinnamon-brown. 
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Length,  5.55;  wing,  2.80;  tail,  2.00;  bill,  .65  by  .74. 

Hange. — Eastern  North  America,  West  Indies  and  Mexico,  north 
to  Virginia,  Indiana,  Illinois  and  Missouri.  Probably  breeds  through- 
out its  United  States  range.    Winters  south  of  United  States. 

Nesty  in  bush  or  canes,  near  ground  or  water  (2  to  5  feet);  of  dry 
leaves,  lined  with  pine  needles  and  dry  moss.  Eggs,  3,  rarely  5;  white, 
very  rarely,  faintly  marked;  .74  by  .56. 

Much  interest  attaches  to  Swainson's,  just  as  there  does  to  Bach- 
man's  Warbler,  on  account  of  its  history.  Both  birds  were  discovered 
by  Kev.  John  Bachman,  near  Charleston,  S.  C,  the  former  in  1832, 
the  latter  the  year  following.  Swainson's  Warbler  remained  almost 
unknown  for  forty  years.  Up  to  1873  but  three  additional  specimens 
appear  to  have  been  noted.  That  year  Mr.  N.  C.  Brown  found  it  at 
Coosada,  Elmore  County,  Ala.  It  was  found  later  in  Louisiana  and 
Texas.  In  1878  it  was  identified  by  Mr.  Eobert  Eidgway  in  Knox 
County,  Ind.,  where  he  says  it  breeds  (Bulletin,  Nutt.  Orn.  Club,  1878, 
p.  163;  Om.  of  111.,  L,  pp.  121-123).  It  has  since  been  determined 
to  be  a  not  uncommon  summer  resident  in  the  vicinity  of*  Charleston, 
S.  C,  where  a  number  of  its  nests  have  been  found.  Mr.  Arthur  T. 
Wayne  and  Mr.  Wm.  Brewster  have  given  accounts  of  its  occurrence 
there  (The  Auk,  Vol.  II.,  1885,  pp.  65-80;  Ibid,  pp.  346-348).  Mr. 
Brewster  tells  us  it  is  a  swamp-inhabiting  bird,  frequenting  a  peculiar 
kind  of  swamp.  The  favorite  locality  is  calkd  locally  "pineland  gall.'^ 
He  says:  "Four  things  seem  indispensable  to  its  e;xistence,  viz.:  water, 
tangled  thickets,  patches  of  cane  and  a  rank  growth  of  semi-aquatic 
plants.''  Its  song  consists  of  a  series  of  clear,  ringing  whistles,  the 
first  four  uttered  rather  slowly  and  in  the  same  key,  the  remaining 
fivo  or  six  given  more  rapidly,  and  in  an  evenly-descending  scale." 
In  general  effect  it  recalls  the  song  of  the  Water  Thrush  {Seiurus 
novehoracemis). 

It  is  ver}'  loud,  very  rich,  very  beautiful,  while  it  has  an  indescrib- 
ably tender  quality  that  thrills  the  senses  after  the  sound  has  ceased. 
This  Warbler  is  a  sluggish  bird,  and  is  noted  as  being  unsuspicious,  or 
even  inquisitive,  retiring  and,  save  when  singing,  very  quiet.  In  all 
this  it  is  directly  the  opposite  of  its  near  relative,  the  Worm-eating 
Warbler.  It  appears  to  nest  indiscriminately  in  bushes  in  water,  along 
the  borders  of  streams  or  ponds  and  on  high,  dry  land  at  soine  distance 
from  water. 
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l&i.   niKlH  HBLMITHliRVS  R.rixcMOi. 

*256.    ('>39)-    HelmitheruB  vermiTorus  (Gmel). 

Worm-^atinff  Warbler. 


Adult. — Head,  black;  a.  broad  stripe  through  the  middle  of  the 
crown,  and  one  Btripe  over  the  eye,  buff;  a  lilock  stripe  from  eye  back- 
ward; other  upper  parts,  o]ive-<rreen;  wings,  sometimes  brownish;  be- 
low, buff,  lighter  on  the  throjit,  lielly  and  crissum.  Immature- — • 
More  buffy  below;  head,  with  black  more  or  less  replaced  with  brown. 

Length,  5.00-5. To;  wing,  2.iir,-2.90;  tail,  1.90-2.30;  bill,  .60-.65;  tar- 
Bus,  .70, 

Ranoe. — Eastfm  North  America,  from  Yucatan  and  West  Indies 
to  Connecticut,  Indiana  and  Neliraska;  casually  to  Maine  and  Mich- 
igan. Breeds  throiighnut  its  United  States  range.  Winters  south  of 
United  States. 

Nest,  in  woods,  dense  grown  with  underbrush,  at  foot  of  tree  or 
bush  under  overhanging  bank,  stone  or  root;  made  of  dried  leaves, 
lined  with  (hair  moss.  Pa.  and  X.  ('.)  grass,  horsehair.  Eggs,  4,  5,  6, 
rarely  3;  white  or  creamy- white,  speckled  and  spotted,  generally  thick- 
est at  larger  end,  but  not  always,  with  chestnut,  hazel,  lavender-gray; 
.68  by  .55. 

The  AVorm-eating  Warbler  not  many  years  ago  wits  considered  a 
rare  bird  in  Indiana,  but  since  its  habits  are  better  known  it  is  found 
to  be  over  the  southern  portion  of  the  State,  at  least  in  suitable  places, 
a  common  summer  resident.  Its  home  is  among  the  denser  wood- 
lands, especially  in  rough  country,  on  hillsides  and  in  ravinea,  where 
"down  timher"  and  underbrush  is  plentiful.  In  the  Whitewater  Val- 
ley in  such  localities  it  is  one  of  the  most  abundant  woodland  specie^. 
No  bird  in  its  haunts  exceeds  it  in  numbers,  unless  it  be  the  Oven 
Bird  (Seiurvs  aurorapiUvx).  In  the  lower  Wabash  Valley  it  is  com- 
mon. Prof.  B.  W.  Evcrmann  notes  it  ns  not  common  in  Monroe 
County;  rare  in  Vigo  County,  and  does  not  give  it  in  his  list  of  Birds 
of  Carroll  County.  He  took  a  nest  and  three  eggs  at  "Pine  Hills," 
in  Montgomery  County,  May  30,  1R8T.    It  is  not  common  in  Brown 
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County  (Barnett).  On  the  wooded  hillsides  and  in  the  ravines  along 
Sugar  Creek  in  Parke  and  Montgomery  counties  I  found  it  common 
in  May,  11)  and  20,  1887.  At  Lafayette  it  is  not  common,  but  breeds 
(L.  A.  and  C.  D.  Test).  In  Dekalb  County  Mr.  H.  W.  McBride  found 
it  tolerably  common  and  breeding  in  May,  1890.  It  has  also  been  noted 
rarely  in  that  coimty  in  the  vicinity  of  Waterloo  by  Mr.  J.  P.  Feagler; 
at  Sedan,  by  Mrs.  Jane  L.  Hine.  Mrs.  Hine  also  observed  it  one  sum- 
mer (June  4)  at  Fish  Lake,  Steuben  County.  It  has  even  crossed  the 
line  into  Michigan,  where  it  is  noted  as  rare  in  Lenawee  and  Hillsdale 
counties  (Cook,  Birds  of  Michigan,  p.  128). 

In  the  northwestern  portion  of  Indiana,  beyond  the  Wabash  River, 
I  do  not  know  of  its  occurrence,  vet  it  has  been  taken  on  the  shore  of 
Lake  Michigan  at  Waukegan,  III.,  above  Chicago,  May  21,  1876 
(Bulletin,  Essex  Inst,  Vol.  YIIL,  1876,  p.  98).  Since  1879  I  have 
noted  its  arrival  at  Brookville  almost  every  spring.  The  earliest  date 
it  was  first  seen  is  April  17,  1896;  the  latest.  May  3,  1882.  It  has 
been  verv  hard  to  obtain  data  as  to  its  movements.  However,  the 
following  dates  give  the  reported  first  appearance  from  the  places 
and  years  named:  Knox  County,  April  24,  1881;  Bloomington,  April 
25,  1885,  May  4,  1886;  Spearsville,  April  25,  1896,  April  29,  1894; 
Lafayette,  May  8,  1897,  May  21,  1892;  Waterloo,  May  3,  1896.  I 
have  observed  tliem  mating  by  April  26,  1881,  and  as  late  as  May  18, 
1883,  but  am  inclined  to  think  some  years  they  begin  earlier  then 
the  first  named  date.  They  proceed  at  once  to  nest  building.  Mr. 
E.  R.  Quick  found  a  nest  five  miles  south  of  Brookville  June  3,  1882. 
The  locality  is  similar  to  that  usually  occupied,  so  I  let  the  discoverer 
tell  of  it:  "It  (the  nest)  was  situated  on  a  densely  wooded  hillside, 
on  the  almost  perpendicular  bank  of  a  gully,  and  was  overhung  by 
the  base  of  a  small  shrub.  It  was  composed  of  dried  leaves  and  lined 
with  fine  shreds  of  bark  of  the  grapevine.  When  driven  from  the 
nest,  the  bird  refused  to  leave  the  vicinity,  but  with  distended  tail  and 
fluttering  wings  moved  round  me  at  a  distance  of  a  few  feet,  until  I 
called  a  companion,  on  whose  appearance  she  fiew  away.  The  nest 
contained  two  addled  eggs  and  one  half-fledged  young.  The  eggs  were 
about  the  size  of  those  of  the  summer  Yellow  Bird  (I),  cesHva),  with 
diameter  proportionately  greater.  They  are  pure  white,  dotted  every- 
where with  light  reddish-brown,  most  thickly  at  the  larger  end^* 
(Joum.  Cin.  Soc.  Nat.  Hist.,  1882,  p.  94). 

Prof.  W.  S.  Blatchley  took  a  nest  and  six  fresh  eggs,  and  one  of  the 
Cow4)ird,  near  Bloomington,  May  12,  1886.  The  nest  was  at  the  base 
of  a  clump  of  ferns,  and  was  composed  of  the  leaves  of  "Maiden  Hair*' 
fern.    The  next  day  Prof.  B.  W.  Evermann  took  a  nest  from  a  similar 
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location,  containing  five  of  the  owner's  eggs  and  two  of  the  Cowbird. 
I  have  a  young  bird  not  able  to  fly  that  was  taken  near  Oreencastle. 
It  very  probably  breeds  wherever  it  is  found  in  the  State. 

In  1886  I  found  young,  July  1,  at  Brookville.  The  song  very  much 
resembles  that  of  the  Chipping  Sparrow  (8,  socialis),  and  to  the 
casual  listener  is  not  distinguishable  from  that  bird.  It  is  well  to 
remember  that  whenever  one  hears  the  song  of  a  "Chippy"  in  our 
denser  woods  it  is  not  that  bird,  but  a  Worm-eating  Warbler.  Its 
song  ceases  about  the  middle  of  July.  After  it  ceases  singing  and  the 
young  are  able  to  care  for  themselves,  they  l>egin  to  leave.  Their 
numbers  keep  on  growing  less  and  less  until  the  last  are  usually  gone 
late  in  August. 

The  Test  brothers  have  found  it  at  Lafayette  as  late  as  August  24, 
1890,  and  I  observed  it  at  Brookville  September  3,  1883.  Its  name 
has  been  given  it  from  its  habit  of  eating  worms.  It  is  a  diligent 
searcher  after  grubs  and  other  larvse  under  the  bark  and  among  the 
decaying  wood  of  limbs,  fallen  trees,  rotting  logs  and  other  forest 
wreckage  found  lying  upon  tlie  ground.  The  sito  of  a  "wind  fair'  is 
a  favorite  spot  with  them.  And  tliey  are  not  averse  to  catching  the 
insects  along  any  old  worm  fence  that  passes  through  the  woods.  If 
one  keeps  quiet  they  are  willing  to  come  quite  near  to  him,  even  upon 
the  same  log  he  is  using  for  a  seat.  They  move  by  hops,  and  I  am 
always  thinking  of  the  motions  of  a  Black  nnd  White  Warbler  as  I  see 
them,  now  going  along  a  log  and  then  going  around  it  and  under  it, 
often  when  it  would  seem  the  hole  wa«  too  small  to  permit  the  bird's 
body  to  pass  through.  They  are  very  diligent  and  keep  occupied  all 
day  long,  but  the  time  of  greatest  activity  is  in  the  morning  and 
evening.  When  disturbed  it  often  flies  into  a  bush  or  even  from 
twenty  to  forty  feet  up  in  a  tree,  and  after  a  period  of  quiet  waiting, 
during  which  it  remains  motionless,  if  nothing  further  disturbs  it, 
the  rattling,  chipping  song  is  uttered  again  and  again.  Presently  it 
ceases  and  flies  to  its  former  hunting  ground,  uttering  several  vigor- 
ous, sharp  "tchips,"  which  very  much  resemble  the  call-note  of  the 
Oven  Bird. 

156.    Gknus  HELMIXTHOPIIILA  Ridoway. 

a^  Wing  varied  with  white  and  yellow. 

h^.  Wing  with  large  yellow  patch  ;  heneath  not  vellow. 

H.  pinus  (Linn. ).     267 

h'^.  Wing  with  two  white  hands;  heneath  hriglit  yellow. 

H.  chrysoptera  (Linn.).     268 
a"^.  Wing  not  varied. 

r'.  Under  tail  coverts  and  more  or  less  of  under  parts  yellow. 

dK  Under  parts  hright  yellow.  H.  ruficapilla  (Wils.).     269 
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d^.  Under  parts  greenish  yellow,  sometimes  streaked  and  obscure. 

H.  celata  (Say.).     260 
r^.  Under  tail  coverts  and  more  or  less  of  under  parts  white. 

H.  pere^rina  ( Wils. ).    261 

*2$7.    (641).    Helminthopbila  pinus  (Linn.). 

Blue-winged  Warbler. 
Synonym,  Blue-winged  Yellow  Warbli-s. 

Adult  Male. — Head  and  entire  lower  parts  to  the  erissum,  bright 
yellow;  erissum  and  under  tail-coverts,  white;  a  black  stripe  from  bill 
through  the  eye;  rest  of  body  above,  olive-green,  brighter  on  the 
rump;  wings  and  tail,  blue-gray;  the  former  with  two  white  bars,  the 
latter  with  three  outer  pairs  of  tail  feathers  marked  with  white  on  the 
inner  web.  Adult  Female. — Only  the  front  part  of  crown  yellow;  the 
streak  through  the  eye  dusky  instead  of  black. 

Length,  4.65-6.00;  wing,  2.40-2.50;  tail,  2.00-2.10. 

Range. — Eastern  North  America,  from  Nicaraugua  north  to  Massa- 
chusetts, southern  Michigan  and  southern  Minnesota.  Breeds 
throughout  its  United  States  range.    Winters  from  Mexico  south. 

Xest,  on  ground  in  clearing  or  second  growth,  generally  at  foot  of 
bush,  among  sprouts,  or  in  bush  one  foot  up;  made  of  leaves,  grape- 
vine bark,  lined  with  fine  grass  or  hair.  Eggs,  4-5;  white,  finely  and 
usually  sparsely  spotted  with  brown  and  black;  .60  by  .48. 

This  species  seems  to  complement  the  one  last  mentioned.  Their 
range  is  nearly  identical.  This  frequenting  the  clearings,  more  open 
woodlands  and  pastures  grown  up  with  bushes,  briers,  weeds  and 
s]>routs:  the  other  the  dense  forest.  They  arrive  at  the  same  time. 
Each  is  a  great  insect  eater.  Each  has  a  peculiar  song  that,  when  once 
identified,  can  always  be  distinguished.  The  Blue-winged  Warbler 
shows  it^  bright  colors  in  the  bright  sunlight  of  the  open  woods,  while 
the  Worm-eating  Warbler's  duller  colors  harmonize  with  the  shades 
and  shadows  of  the  dark  forest.  In  southern  Indiana  its  favorite 
(juartors  are  on  the  partially  wooded  hillsides,  where  there  are  many 
bushes.  The  stroller  through  such  places  late  in  April  will  often  be 
saluted  with  a  peculiar,  rasping,  stridulating  effort,  technically  termed 
a  song,  that  is  not  pretty,  yet  so  strange  as  to  demand  his  whole  atten- 
tion. The  author  is  usually  among  the  branches  frecjuently  in  the  top 
of  a  tree.  Mr.  F.  M.  Chapman  well  interprets  this  song.  He  says: 
"As  a  rule,  it  consists  of  the  two  drawled,  wheezy  notes,  'swr  e-chee/ 
the  first  inhaled,  the  second  exhaled.  A  less  common  song  uttered 
later  in  the  season  is,  w/V,  du-ch'i'Ch'i'ch'i'Chiir,  and  is  sometimes 
accompanied  by  peculiar  fctfc  notes  (B.  E.  N".  A.,  p.  347).     This  is 
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uttered  in  August  (The  Auk,  July,  1884,  p.  211).  The  earliest  one- 
reached  Brookville  April  17,  1896,  but  one  year  the  first  one  was- 
not  seen  until  April  30  (1884).  Earliest  and  latest  first  arrivals  for 
other  points  are:  Brown  County,  April  23,  1895,  April  29,  1894; 
Bloomington,  April  27,  1886;  Greencastle,  April  27,  1895,  May  7, 
1892;  Richmond,  April  24,  1897;  Carroll  County,  May  4;  1885,  May 
10,  1884;  Wabash,  May  1,  1894;  Sedan,  April  26,  1896,  May  11,  1897; 
Petersburg,  Mich.,  May  10,  1897.  The  last  mentioned  place  is  one  of 
the  few  places  in  southern  Michigan  w^here  it  has  been  taken,  and 
there  it  is  rare.  Mr.  B.  F.  Oault  has  taken  one  specimen — the  only 
one  ever  reported  from  Cook  County,  Illinois. 

They  are  generally  common  in  suitable  places  in  southern  Indiana,, 
and  locally,  farther  north,  are  found  in  some  numbers.  But  usually 
in  the  northern  half  of  the  State  it  is  rare  or,  at  least,  not  common. 

However,  it  is  ?aid  to  be  increasing  in  numbers  there,  and  is  prob- 
ably extending  its  range  and  usually  breeds  wherever  foimd. 

It  begins  nwiting  some  springs  by  April  18  (1896)  and  continues 
as  late  as  May  8  (1887).  Mr.  W.  0.  Wallace  says  they  frequent  open 
thickets  in  W^abash  County.  The  spring  of  1892  he  found  a  nest  on 
a  small  bush  about  a  foot  from  the  ground.  The  nest  was  built  by 
the  female  while  the  male  sat  on  a  bush  near  by  and  sang  his  odd 
little  song.  The  nest  was  destroyed  by  cattle.  Prof.  B.  W.  Evennantt 
found  a  nest  with  young  just  ready  to  fly  in  Carroll  County  in  July^ 
1879  (The  Auk,  January,  1889,  p.  27).  After  the  young  are  reared 
they  seem  to  leave  their  haunts,  in  southern  Indiana,  at  least  they  ap- 
parently associate  together  in  small  numbers,  perhaps  a  family  remain-^ 
ing  together,  and  seek  open  woods  or  thickets  that  are  more  moist 
than  their  breeding  grounds.  They  depart  for  the  south  usually  in 
August  and  September,  but  have  been  known  to  remain  until  late 
October.  June  20,  1892,  and  a  few  days  later,  Messrs.  L.  A.  and  C. 
D.  Test  saw^  several  each  time  near  Lafayette.  July  28  to  August  6, 
1894,  Mr.  J.  0.  Dunn,  of  Chicago,  found  them  very  common  in  the 
bushy  woods  about  Bass  Lake,  Starke  County.  Mr.  J.  E.  Beasley  saw 
nine  October  22,  1894,  at  liebanon.  This  is  the  latest  I  have  ever 
known  it  to  be  taken  with  us.  In  addition  to  the  localitiee  noted,  it 
is  reported  from  Allen  County  by  Mr.  C.  A.  Stockbridge. 

This  species,  too,  is  an  insect-eater.  It  not  only  lives  upon  the 
forms  found  close  to  the  ground,  but  gleans  among  the  bushe?  and 
even  at  times  the  smaller  treee.  I  have  often  observed  it  about  Buck- 
eye trees  of  considerable  size  when  they  were  in  bloom,  and  I  thought 
they  were  attracted  by  the  insects  about  the  flowers.  This  species  is 
very  fond  of  spiders,  larva  and  beetles. 
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"^258.    (642).    Helminthophila  chrysoptera  (Linn.). 

Golden-winged  Warbler. 

Synonyms,  Blue  GoLDEN-wiNiiED  Warrler,  Golden- winged  Swamp  Warbler. 

Adult  Male. — Forehead  and  both  rows  of  wing-coverts,  and  some- 
times edges  of  secondaries,  yellow;  a  black  patch  from  bill  backward, 
covering  ear-coverts;  throat,  black;  a  white  stripe  over  the  eye  and  one 
on  each  side  of  throat;  rest  of  upper  parts,  blue-gray,  sometimes 
tinged  with  olive-green;  l>elow  white,  ashy  on  the  sides;  three  outer 
pairs  of  tail  feathers  with  the  inner  webs,  partly  white.  Adult  Female. 
— Black  on  throat  and  sides  of  head  dull  gray. 

Length,  5.00;  wing,  2.45-2.65;  tail,  1.90-2.25. 

Eange. — America,  from  Colombia  over  eastern  United  States  to 
Michigan,  Minnesota,  South  Ontario  and  Vermont.  Breeds  from 
South  Carolina  along  the  mountains.  New  Jersey  and  Indiana  north. 
Winters  south  of  United  States. 

Nest,  of  dead  leaves,  stubs  of  bark,  grass  stems;  lined  with  fine 
fibres;  on  or  near  ground,  usually  at  base  of  bush  or  tuft  of  grass  in 
dense,  partly  cleared  growth  of  woods  or  bushy  field.  Eggs,  4-5,  some- 
times 6;  white,  or  creamy-white;  speckled  chiefly,  sometimes  entirely, 
at  the  larger  end,  occasionally  forming  an  indistinct  wreath  of  burnt 
umber,  russet,  chestnut  and  lilac-gray;  .63  by  .49. 

The  Golden-winged  Warbler  is  one  of  the  most  attractive  of  the 
genus.  Its  beauty,  generally  irregular  appearance  and  peculiar  song 
render  it  always  al)ird  to  be  sought.  Throughout  the  State  it  is  a 
migrant,  and  in  the  northern  part  of  the  State  where  the  conditions 
are  favorable — where  marshes  and  bogs  in  bushy  or  wooded  land  are 
found — it  breeds,  at  places,  in  some  numbers.  It  is  not  abimdant  at 
any  place,  and  its  numbers  are,  doubtless,  decreasing.  Wheaton  tells 
us,  with  the  exception  of  the  Orange-crowned  W^arbler  it  is  the  rarest 
of  the  genus  found  in  Ohio.  In  the  Whitewater  Valley  Mr.  Quick 
and  I  have  found  it  to  be  very  irregular.  Some  years  none  were 
found,  others  it  was  very  common.  Usually,  however,  a  few  were 
found.  The  spring  of  1881  it  was  quite  numerous.  There  they  fre- 
quent the  sugar,  oak  and  hickory  woods  on  and  near  the  hill  tops. 
We  never  found  them  in  the  river  valleys.  It  has  never  been  observed 
there,  in  fall.  In  the  lower  Wabash  region  it  would  seem  to  be  a  com- 
mon migrant. 

Mr.  Robert  Ridgway  says  it  is  '^a  common  species  during  the  spring 
migration  in  Wabash  County,  Illinois,  and  in  adjacent  counties  of 
Indiana,  and  is  hardly,  if  at  all,  less  rare  in  fall."    He  has  also  found 
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it  breeding  in  Richland  County,  Illinois  (Orn.  of  111.,  I.,  pp.  127,  128). 
In  the  northern  part  of  the  State  it  is  also  a  common  migrant.  At 
Davis  Station,  Starke  County,  Mr.  H.  K.  Coale  found  them  very  com- 
mon and  breeding,  the  spring  of  1884.  The  males  were  first  seen,  and 
were  common  May  11.  That  day  he  shot  four  and  saw  others.  May 
18  they  were  also  numerous.    Then  he  shot  a  female — the  first  seen. 

Mrs.  Jane  L.  Iline  has  found  them  commonly  in  Dekalb  County. 
There,  she  says,  it  is  a  regular  summer  resident.  Almost  every  large 
swamp  has  its  pair.  Their  notes  may  be  heard  almost  constantly  in  the 
spring.  She  reports  them  as  breeding,  but  notes  they  are  becoming 
less  commonly  seen.  .  In  Monroe  County,  Michigan,  it  formerly  bred 
quite  commonly.  Mr.  H.  W.  McBride  found  a  pair  building  their  nest 
in  Springfield  Township,  Lagrange  County,  about  May  12,  1891. 

Early  and  late  dates  of  first  arrival  in  Indiana  are:  Brookville, 
April  29,  1879,  May  11,  1885;  Richmond,  April  22,  1897;  Greens- 
burg,  May  7,  1893;  Bloomington,  May  4,  1886;  Camden,  May  6, 
1885;  Lafayette,  April  24,  1897;  Terre  Haute,  May  17,  1890;  Sedan, 
April  27,  1896,  May  8,  1894;  Petersburg,  Mich.,  May  2,  1892,  May 
10,  1893;  Plymouth,  Mich.,  April  30,  1896,  May  18, 1893;  Ann  Arbor, 
Mich.,  May  12,  1889:  Chicago,  111.',  May  9,  1885.  In  the  fall  they  are 
very  irregular  in  their  movements,  also.  Some  years  they  disappear 
the  latter  part  of  Aucmst,  others  in  September,  and  again  the  late 
movers  remain  in  the  vicinity  of  their  breeding  grounds  into  October. 
The  following  are  some  dat^s  of  last  fall  records:  Plymouth,  Mich., 
August  20,  1894;  Lafayette,  Ind.,  present  August  30,  September  1?, 
1895;  Warren  County,  September  14,  1897  (Banlett);  Chicago,  111., 
August  30,  1895.  Prof.  E.  L.  Moseley  informs  me  that  several  were 
seen  at  Grand  Rapids,  Mich.,  October  4,  1886. 

"Their  peculiar,  drawling,  lisping  song  is  sure,  even  if  I  have  not 
heard  it  for  several  years,  to  strike  my  cut  upon  entering  the  woods 
where  one  is  singing.  It  consists  of  four  syllables,  zee-zee-zee-zee, 
slowly  brought  forth,  with  a  peculiar,  vibrator\'  effort.  When  singing, 
they  are  usually  most  lively  and  wildest,  sometimes  leading  the  col- 
lector a  long  chase,  as  they  quickly  cover  considerable  distances  in  the 
woods.  At  other  times,  when  not  singing,  they  are  occasionally  rather 
tame.  However,  as  I  have  usually  found  them  quit«  well  up  in  the 
trees,  thoy  cannot  be  said  to  compare  in  ease  of  approach  with  the 
last  species.  In  addition  to  the  records  of  its  breeding  in  Richland 
County,  111.,  given  by  Mr.  Robert  Ridgway  (Om.  of  HI.,  I.,  p.  127), 
Mr.  A.  C.  Poling  has  found  it  nesting  in  the  Mississippi  bottoms  in 
that  State.  There  it  frecjuents  the  lowlands,  covered  with  gnws,  with 
an  occasional  bush  or  grove  of  trees,  and  all  the  nests  found  were 
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placed  above  the  ground.  In  Ohio,  Dr.  Wheaton  records  its  breeding 
in  the  vicinity  of  Columbus.  In  that  State  it  prefers  swampy  places 
and  nests  on  the  ground,  frequently  under  the  broad  leaf  of  the  skunk 
cabbage''  (B.  of  0.^  p.  243). 

259.    (645).    Helminthophila    rufioapilla    (Wils.). 

Nashville  Warbler. 

Adult  Male. — Above,  plain  olive-green;  head  and  sides  of  neck, 
grayish;  a  white  ring  around  the  eye;  crown,  with  a  concealed  chestnut 
patch;  under  parts,  bright  yellow,  whitening  on  the  middle  of  the 
belly;  wings  and  tail  without  white.  Adult  Female  and  Immature. — 
Similar,  but  colors  duller;  chestnut  on  crown,  less  distinct  or  want- 
ing. 

Length,  4.20-5.00;  wing,  2.30-2.45;  tail,  1.85-1.90. 

Range. — Eastern  North  America,  from  Guatemala  north  to  Labra- 
dor and  Hudson  Bay  region  (Cumberland  House),  west  to  Bocky 
Mountains.  Breeds  from  northern  Ulinois  and  Connecticut  north. 
Winters  in  Mexico  and  Central  America. 

Nest,  in  open  woods  that  generally  are  wet;  on  ground,  in  tuft  of 
grass,  depression  at  base  of  tree  or  bush;  of  grass  and  moss,  sometimes 
pine  needles,  lined  with  hair  or  fine  roots.  Eggs,  4,  sometimes  3  and 
5:  white  or  creamy- white,  speckled  with  gray,  cinnamon,  hazel,  vina- 
ceous  or  lilac  (reddish-brown,  Davie);  .59  by  .48. 

The  Nashville  Warbler  is  usually  rather  a  rare  migrant.  At  times, 
however,  it  is  common  in  one  locality  or  another.  Dr.  Brayton  says, 
upon  the  authority  of  Mr.  Nelson,  it  is  a  "very  common  migrant  in 
Lake  County  and  also  a  rare  resident"  (Birds  of  Ind.,  p.  103).  It  was 
rather  common  in  Franklin  County  May  5-11,  1882;  also  in  1886. 
Prof.  Evermann  found  it  common  in  Carroll  County,  May  4-7,  1885. 
Mr.  Alden  M.  Hadley  reports  it  abundant  in  Wayne  County,  April 
24  to  May  10,  1897.  In  Monroe  County  it  was  rather  common,  April 
27  to  May  1,  1886  (Evermann,  Blatchley).  Mr.  0.  W.  Wallace  says  it 
has  been  very  abundant  at  times  at  Wabash,  arriving  as  early  as  April 
28.  Mr.  C.  E.  Aiken  informs  me  it  was  not  rare  in  Tjake  County  in 
1871,  and  Mrs.  Hine  says  it  was  very  common  in  Dekalb  County  the 
spring  of  1889.  About  Chicago  they  are  reported  as  rare  migrants. 
I  have  but  one  record  from  there  in  recent  years.  They  arrive  some 
springs  in  southern  Indiana  by  April  15,  and  in  the  extreme  northern 
part  of  the  State  by  April  29.  I  do  not  know  that  in  late  years  it  has 
been  observed  within  the  State  after  May  11  (1886),  though  it  some- 
times lingers  in  southern  Michigan  until  May  25.    The  earliest  first 
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arrival  at  Brookvillo  (and  in  the  State)  is  April  15,  1887;  tlu:  liiteit. 
May  5,  188*>?.  The  earliest  it  has  beeii  noted  in  the  spring  at  Rich- 
mond is  April  "M,  18J)T,  when  it  remained  to  May  10;  the  latest  first 
arrival  Nva.<  April  2H,  ls88.  The  following  other. dates  give,  respec- 
tively, the  earliest  and  latest  date  of  first  arrival:  Bloomington,  April 
27,  1886;  Moore  s  Hill,  May  10, 1893;  Spearsville,  May  5, 1897;  Peters- 
burg, :\Ii(h.,  May  9,  1889,  May  18,  1893,  while  both  in  1892  and  1893 
it  was  noted  until  May  25;  Terre  Haute,  May  3,  1890;  Sedan,  April 
29,  189r»-7,  May  8,  1892.  T  have  usually  found  them  in  more  open 
sugar  w(K)ds,  M'here  they  generally  kept  high  in  the  trees.  Mr.  Wal- 
lace, while  he  generally  finds  them  in  the  tree  tops,  has  taken  it  in  an 
orchard,  and  once  in  an  open  blackberry  patch.  Mr.  J.  A.  Allen  says: 
•'Its  song  so  much  resembles  that  of  the  Chestnut  Warbler  that  it 
might  readily  be  mistaken."  ^linot  says  it  sounds  like,  ''wee-see- wee- 
sec,  u'lf-a-iril-a-wii.'-  The  first  part  of  this  reminds  one  of  the  song 
of  the  Black  and  White  Warbler.  To  me,-  the  song  has  a  peculiar, 
vibratorv\,  wheezy  sound  that  recalls  some  of  the  peculiar  sounds  of 
other  members  of  the  family.  It  has  not  been  reported  as  nesting  in 
Indiana,  but  it  is  given  by  Mr.  Nelson  as  breeding  in  northeastern 
Illinois,  and  Mr.  Philo  W.  Smith,  Jr.,  records  its  breeding  in  Fulton 
County,  111.  (Bay  State  Oologist,  Vol.  I.,  May,  1888,  p.  44). 

Like  the  other  meml)ers  of  this  genus,  it  is  a  great  insect  eater, 
busily  searching  among  the  foliage  of  the  trees  it  frequents.  Two 
specimens  contained  4  small  caterpillars  and  a  few  fragments  of 
insects  (Prof.  King,  Geol.  of  Wis.,  p.  600). 

260.    (646).    Helminthophila  celata  (Say.). 

Orange-crowned  Warbler. 

Adult  Male. — Above,  olive-green,  dulled  with  ashy,  brighter  on  the 
nimp;  a  concealed  patch  of  orange-rufous  on  the  crown;  yellowish  ring 
around  eye;  wing,  without  white  markings:  inner  webs  of  tail  feathers, 
with  white  edgings:  below,  whitish  washed  with  yellowish  and  ashy. 
Advlt  Female. — Orange  and  rufous  crown,  less  distinct  or  wanting; 
tail  feathers,  with  no  white.  Jmmafure. — lacking  the  orange-rufous 
crown  patch;  wings,  with  two  whitish  bars;  ring  around  eye,  white. 

Length,  4.60-5.30:  wing,  2.31-2.52:  tail,  1.92-2.10. 

Bange. — North  America,  from  Mexico  northward  over  eastern 
Fnited  States,  Bocky  Mountains  to  mouth  of  Yukon  and  Mackenzie 
Biver:  rare  north  of  Virginia,  east  of  Alleghany  Mountains.  Breeds 
from  Tlah  north  through  Bocky  Mountains.  Winters  south  of  fnited 
States. 
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Nesf,  on  ground,  under  low  huRh;  of  grass  and  leaveo.  Eggs,  4-5; 
ivhite.  marked  with  spots  and  blotches  of  reddish-brown  and  purplish- 
slate;  .03  by  .49. 

This  is  the  rarest  bird  of  ita  genus  in  Indiana,  and  is  only  known 
as  a  migrant.  Usually  it  is  very  rare;  often  it  is  entirely  wanting  for 
yeiirs  together,  and  very  rarely  it  is  seen  in  some  numbers.  I  have 
found  it  in  Franklin  County  but  four  times  in  ninet-een  years — April 
29,  and  one  day  in  May,  1880,  May  9,  1885,  and  ]VIay  5,  1889.  On 
the  next  to  the  last  date  it  was  tolembly  common  in  a  sugar  wood,  on  a 
hillside  near  Brook ville,  in  company  with  Nashville  Warblers.  In 
1871,  Mr.  C.  E.  Aiken  informs  me,  it  was  not  rare  in  Lake  County. 
In  that  county,  also,  Mr.  H.  K.  Coalo  obtained  a  specimen,  May  16, 
1877,  and  two  days  later  one  in  Cook  County,  III.,  not  far  away.  The 
next  record  I  have  from  Cook  County  is  of  a  specimen  taken  by  Mr. 
C.  A.  Tallman,  May  1(5,  \897.  In  a  bush  on  the  edge  of  a  woods  at 
Wabash,  May  15,  1892,  one  was  taken  by  Mr.  W.  0.  Wallace,  and  one 
was  obtained  by  Mr.  A.  M.  Hadley  at  Richmond,  May  1,  1897.  Sev- 
eral specimens  have  been  taken  in  Marion  County  (Brayton).  It  ha« 
also  been  reported  from  Knox  and  Gibson  counties  (Ridgway),  Vigo 
County  (Evermann),  Carroll  County  (Sterling),  Dekalb  County  (H. 
W.  McBrifle).  They  return  in  the  fall  in  September.  Dr.  Wheaton 
heard  it  f^ing  and  descriljes  its  effort  as  a  "loud,  em])hatic  and  rather 
monotonous  song,  resembling  as  nearly  as  I  can  describe  the  syllables, 
'chicky-tick-tick-tick-tick;'  this  song  was  louder  and  more  decidedly 
emphasized  than  that  of  any  member  of  the  genus  with  which  I  am 
acquainted"  (Birds  of  Ohio,  p.  244).  Mr.  Ernest  E.  Thompson  says 
^^it  has  a  loud  song-like  chip-e-chip-e,  chip-e,  chip-e,  chip-e^'  (Proc.  U. 
S.  N.  M..  Vol.  XIII.,  p.  616). 

261.    (fi47).    Helminthophila  pereg^rina  (Wils.). 

Tensessee  Warbler. 

Adult  Male. — Above,  olive-green;  head  and  neck,  ash-gray, 
with  no  colored  crown  patch,  but  with  a  dusky  stripe 
through  the  eye  and  an  indistinct  white  stripe  over  and 
a  white  ring  around  the  eye;  wings  and  tail,  with  no  white;  below, 
white.  Adult  Female, — Similar,  but  with  the  crown  tinged  with 
greenish,  and  lower  porta,  especially  on  the  sides,  with  yellowish- 
olive.  Immature. — Head  and  all  upper  parts,  olive-green;  lower  parts, 
washed  i^ith  olive-yellow;  lower  tail  coverts,  white. 

Bemarks. — The  adults  of  this  and  the  two  preceding  species  may  be 
distinguished  with  ease;  immature  birds,  however,  are  frequently  con- 
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fused.  The  Nashville  is  distinctly  yellow  on  the  breast  and  \inder  tail- 
coverts;  the  Orange-crowned  is  pale  greenish-yellow,  with  dusky 
streaks,  and  yellow  under  tail-coverts;  the  Tennessee  is  pale  greenish- 
yellow,  without  streaks,  and  with  the  under  tail  coverts  white.  (Chap- 
man, B.  E.  N.  A.). 

Length,  4.50-5.00;  wing,  3.40-2.75;  tail,  1.60-1.85. 

Eange. — America,  from  Colombia  north  over  United  States,  east 
of  Rocky  Mountains  to  Hudson  Bay,  Mackenzie  Valley  (Ft.  Simpson). 
Breeds  from  Minnesota,  northern  New  York  and  Massachusetts^ 
north.    Winters  from  Cuba  and  Central  America,  south. 

Nest,  on  ground,  of  grass,  moss  and  bark  strips,  lined  with  fine 
grass  and  hair.  Eggs,  4;  white,  marked  with  reddish-brown  about  the 
larger  end;  .60  by  .60. 

The  Tennessee  Warbler  is  a  migrant,  regular  and  usually  abundant 
in  fall;  much  less  numerous  and  frequently  rare  in  the  spring.  In 
fall,  they  may  be  found  almost  everywhere,  but  are  most  common 
about  bushy  ravines,  brier  patches,  overgrown  fencerows,  and  weed- 
patches.  In  spring  it  is  found  in  woodlands.  At  Bloomington,  both 
Profs.  Blatchley  and  Evermann  thought  it  less  numerous  than  the 
Nashville  Warbler.  The  last  named  gentleman  made  a  similar  report 
on  its  occurrence  in  Carroll  County.  These  estimates,  I  presume, 
refer  to  its  occurrence  in  the  spring.  In  Franklin  County  I  have 
found  it  fully  as  numerous  as  the  Nashville,  in  spring,  though,  like 
that  species,  some  years  it  is  rare  and  others  apparently  wanting. 

This  species  is  late  in  arriving  and  seldom  appears  before  the  1st  of 
May.  The  following  records  give  the  earliest  and  latest  record  of  its 
first  appearance  in  spring,  and  indicates  its  comparative  abundance: 
Brookville,  April  20,  1884,  not  common.  May  17,  1882,  rare;  Bloom- 
ington, April  27,  1886,  rare.  May  3  to  10,  1890,  common;  Chicago, 
111.,  May  4,  1895,  rather  common.  May  21,  1896,  common;  Petersl)ur>^, 
Mich.,  May  15,  1888,  rare.  In  Illinois,  Mr.  Ridgway  gives  it  as  an 
abundant  migrant,  both  spring  and  fall.  Like  the  last  mentioned 
species,  it  breeds  far  north.  The  present  species  is  a  bird  of  eastern 
North  America,  extending  west  only  to  the  Rocky  Mountains.  Mr. 
Ridgway  says:  "It  seems  to  be  far  more  numerous  west  of  the  Alle- 
ghanies  than  eastward  of  that  range,  in  which  respect  it  is  like  the 
Philadelphia  Vireo  and  several  other  migratory  birds,  which  can 
scarcely  be  considered  as  more  than  stragglers  in  the  Atlantic  States" 
(B.  of  111.,  I.,  p.  130).  Mr.  Thompson  says:  "Its  song  begins  with  a 
note  like  chipiti,  rJiipiti,  repeated  a  dozen  or  more  times  with  increas- 
ing rapidity,  then  suddenly  changed  into  a  mere  twitter"  (Proe.  W 
S.  N.  M.,  Vol.  Xin.,  p.  616).     In  the  fall  the  Tennessee  Warblers 
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begin  to  reach  the  northern  part  of  the  State  the  very  last  of  August, 
and  sometimes  have  nearly  reached  the  Ohio  Kiver  by  the  end  of  the 
first  week  in  September.  Then  they  pass  leisurely  for  five  or  six 
weeks,  being  found  almost  up  to  the  middle  of  October.  The  follow- 
ing give  the  dates  of  earliest  appearance  and  last  record,  respectively, 
for  the  fall:  Chicago,  111.,  August  31,  1896,  October  9,  1896;  Lake 
County,  Ind.,  September  3,  1884;  September  28,  1879;  Greencastle, 
Ind.,  September  15,  1890;  Greensburg,  present  September  22  to  Oc- 
tober 11,  1896;  Bicknell,  September  8,  1896,  September  19,  1894; 
Brookville,  September  6,  1886,  October  13,  1882.  At  this  time  of  the 
year  they  may  be  seen  associating  with  Sparrows  and  Redpoll  Warblers 
in  the  more  open  ground,  and,  when  in  the  woods,  with  Wilson's  and 
Nashville  Warblers.  Some  autumns  they  are  yevy  abundant.  While 
they,  on  the  whole,  are  quite  destructive  to  insects,  yet  in  the  fall  there 
are  two  habits  that  are  against  this  little  green  Warbler.  It  some- 
times eats  the  fruit  of  the  Poison  Vine  (Rhus  toxicodendron),  and 
becomes  a  distributor  of  its  seeds;  the  other  is  a  habit  it  has  formed 
of  puncturing  grapes.  This  has  been  reported  to  me  on  several  occa- 
sions, but  I  have  never  seen  it  myself.  Prof.  King  also  refers  to  it. 
He  examined  33  stomachs.  Two  had  eaten  2  very  small  hymenoptera 
(probably  parasites);  7,  13  caterpillars;  3,  15  diptera;  6,  13  beetles;  3, 
42  plant  lice;  3,  35  small  heteroptera,  and  1,  11  insect  eggs  (Geol.  of 
Wis.,  I.,  pp.  501,  502). 

157.    Gbnus  COMPSOTHLYPIS  Cabakis. 

a^  Size  smaller,  bill  longer.  C.  axnericana  (Linn.).     262 

a^.  Size  larger;  bill  shorter.  C.  axnericana  usneaB  Brewst.     268 

*262.    (648).    Compsothlypis  amerioana  (Linn.). 

Panda  Warbler. 
Synonym,  Blue  Yej.low-backkd  Warbler. 

Male  in  Spring. — Above,  blue,  back  with  golden-brown  patch; 
throat  and  breast,  yellow,  with  a  rich  brown  or  blackish  patch,  the 
former  sometimes  extending  along  the  sides;  belly,  eyelids,  two  wing 
bars  and  several  tail  spots,  white;  lores,  black;  upper  mandible,  black; 
lower,  flesh-colored.  Female  in  Spring. — With  the  blue  less  bright; 
back  and  throat  patches  not  so  well  defined.'  Immature. — With  these 
patches  obscure  or  wanting,  but  always  recognizable  by  the  other 
marks  and  very  small  size.    "Averaging  slightly  smaller,  but  with  a 
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longer  bill.  AduU  Male. — With  more  yellow  on  the  under  parts  and 
less  black  or  blackish  on  the  lores  and  malar  region;  the  dark  collar 
across  the  jugulum,  narrow,  obscure,  often  nearly  wanting;  the  chest, 
pale,  diffuse  russet,  without  obvious  markings"  (Brewster). 

Length,  4.12-4.95;  wing,  2.20-2.40;  tail,  1.60-1.85. 

Range. — Eastern  North  America,  from  Guatemala  and  West  Indies 
to  District  of  Columbia,  southern  Illinois  and  southern  Indiana. 
Breeds  from  south  Atlantic  and  Gulf  States,  east  of  Texas,  north. 
Winters  from  Florida,  southward. 

NC'St,  of  long  moss  {TiUandsia)  woven  together,  lined  with  feathers 
and  soft  materials.  J^ggSy  5;  white,  speckled  and  spotted,  almost 
wholly  at  larger  ends,  with  lilac  and  bright  reddish-brown;  .69  by  .47. 

Hitherto  all  the  Parula  Warblers  of  eastern  North  America  have 
been  classed  as  this  form.  In  the  Auk  for  January,  1896,  Mr.  William 
Brewster  has  separated  them,  giving  to  the  birds  breeding  in  the 
northern  United  States  and  Canada  the  sub-specific  name  usnece^  and 
assuring  us  that  the  type  of  Linnaeus'  species  was  a  southern  bird,  and 
therefore  the  birds  from  that  region  should  retain  the  above  name. 
He  says,  in  his  collection  are  apparently  typical  examples  of  this 
form,  from  Mt.  Carmel,  111.  Mr.  Robert  Ridgway  writes  me:  "The 
breeding  bird  of  the  lower  Wabash  Valley,  and  probably  other  ex- 
treme southern  or  southwestern  parts  of  the  State  (Indiana),  is  true 
C.  americanay  There  is  no  record  of  its  having  been  taken  farther 
north  or  even  elsewhere  in  the  State.  In  1881,  Mr.  Ridgway  says 
they  arrived  in  Knox  County,  April  18  (Bull.  N.  0.  Club,  Vol.  VII., 
No.  1,  1882). 

He  has  also  informed  us  that  it  nests  in  Knox  and  Gibson  counties. 
From  there  it  breeds  southward  throughout  its  range,  usually  building 
in  the  draperies  of  the  beautiful  "Spanish  mose"  (TiUandsia). 

Possibly  the  strange  nest  found  by  Mr.  Otto  Widmann,  near  St.. 
Louis,  may  have  belonged  to  this  bird.  In  1885  he  found  the  nest  of 
a  Parula  Warbler  in  a  bunch  of  light  drift  material — straw,  grass,  dry 
leaves,  etc. — left  by  a  freshet,  attached  to  the  end  of  the  branch  of 
a  birch  tree  overhanging  the  water. 

In  structure  this  nest  is  similar  to  other  nests  of  this  bird,  with 
the  exception  that  the  straw  and  leaves  take  the  place  of  the  lichena 
and  mosses.  Mr.  H.  Nehriing  says  the  song  of  the  Parula  consists  of 
"wiry,  rather  shrill,  notes,  sounding  like  cAin-rfn-tn-rtiA.*' 
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263.    ( — )     Compsothlypis  americana  usnesB.    Brewster. 

Northern  Parula  Warbler. 

Averaging  slightly  larger,  but  with  a  shorter  bill.* 

Adult  Male. — With  less  yellow  on  the  under  parts  and  more  black 
or  blackish  on  the  lores  and  malar  region;  the  dark  collar  across  the 
jugulum,  black  or  blackish,  broad  and  conspicuous;  the  chest,  mottled 
or  spotted  with  rich  brownish-chestnut. 

Breeding  Range. — New  England,  New  York  and  westward  along 
the  northern  tier  of  States;  northward  into  the  Maritime  Provinces 
and  Canada  (BreWster),  Colorado  (?).  Winter  range,  possibly  same  as 
lafit. 

Nest,  on  both  live  and  dead  trees,  from  near  ground  to  fifty  feet 
high;  in  bushes  in  swamps;  of  bunches  of  Usnea  moss,  lined  with 
same,  a  little  wool  or  grass.  Bggs,  4,  occasionally  3  and  5,  rarely  6 
or  7:  white,  or  creamy-white,  more  or  less  distinctly  speckled  and 
spotted  with  reddish-brown  and  lilac:  markings  generally  thickest 
near  large  end,  around  which  they  often  form  a  wTcath;  .64  by  .47. 

This  bird  has  been  separated  from  the  typical  southern  form  by 
Mr.  William  Brewster  (see  The  Auk,  January,  1896,  pp.  44-46).  It 
includes  those  birds  which  breed  to  the  northward  of  the  Ohio  Valley 
— excepting  the  lower  part — and  perhaps  north  of  the  District  of 
Columbia. 

Wo  do  not  know  the  exact  limits  of  the  breeding  range,  nor  can  the 
winter  range  of  each  of  the  two  races  be  determined.  As  the  south- 
em  bird  nests  among  the  festoons  of  "Spanish  moss"  (Tillandsia), 
the  present  birds  prefer  to  nest  in  bunches  of  "Old  Man"  moss 
(Ugnm).  Wherever  there  is  damp  woods,  where  this  moss  grows 
eommonly,  these  birds  may  be  looked  for  through  the  summer.  Mr. 
Robert  Eidgway  writes  me  of  this  form  in  Indiana,  that  birds  breed- 
ing in  the  extreme  northern  part  of  the  State  are  probably  C.  a.  usnece. 
He  says  both  P.  american-a  (breeding  birds)  and  C.  a.  usnece  (mi- 
grants) are  in  the  United  States  National  Museum,  from  Vincennes 
and  Wheatland.  A  small  collection  of  Parula  Warblers  was  sent  to 
Mr.  Brewster  for  examination.  He  writes:  "Most  of  your  skins  appear 
to  be  intermediate  between  american<i  and  usnexB.  Several  of  them 
have  bills  nearly  as  in  the  former,  but  the  coloring  is  about  half-way 
between  the  two.  Two  or  three  are  apparently  usnexe,  and  were,  no 
doubt,  migrants."     He  tells  me  those  breeding  in  Michigan  in  the 


'^NoTR.— Except  the  breedioir  time,  nothing  is  yet  determined  m  to  the  range  of  either 
form.  Likewise,  in  t^e  absence  of  meatnrements,  I  can  not  give  them.  Therefore,  the 
ran^e,  except  in  breeding  yea^on,  and  men8urement«, given  above,  cover  both  ferma. 
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region  in  which  he  has  collected  are  C.  a.  usnece.  It  seems,  then, 
that  in  the  State  are  to  be  found  the  typical  southern  f^  riii,  as  sum- 
mer residents,  in  the  lower  Wabash  Valley;  the  ty|)i':al  northern 
form,  as  migrants,  at  least,  and  birds  intermediate  between  them — 
these  latter  possibly  breeding.  A  few  birds  remain  through  the  sum- 
mer, and  Mrs.  J.  L.  Hine  says  it  breeds  in  Dekalb  County,  but,  so  far 
as  I  know,  none  have  been  found  breeding.  In  Laporte  County  it  is 
a  summer  resident  (Byrkit).  It  was  taken  June  3,  1888,  by  Mr.  Kuth- 
ven  Deane,  at  Englsh  Lake;  in  Putnam  C:  Mnty,  July  2,  1889,  by  Mr. 
J.  F.  Clearwaters.  Mr.  Charles.  Dury  frund  them  near  Cincinnati, 
July  18  and  31,  and  August  27,  1879.  Dr.  Wheatoti  speaks  of  them 
breeding  in  northern  Ohio,  possibly  south  of  Columbus  (B.  of  Ohio, 
p.  239),  and  Prof.  Cook  says  it  occasionally  breeds  in  Michigan  (B.  of 
Mich.).  Mr.  Nelson  notes  that  it  breeds  rarely  in  northeastern  Illi- 
nois. I  have,  for  the  present,  referred  all  records  north  of  Knox 
County  to  this  form.  They  appear  within  the  State,  most  seasons,  in 
the  latter  half  of  April,  and  migrants  seldom  linger  after  the  middle 
of  May.  I  have  found  the  first  arrivals  at  Brook vi lie  as  early  as  April 
25  (1881),  and  as  late  as  May  16  (1884).  They  have  been  observed 
at  Bloomington  as  early  as  April  21  (1885),  and  April  27  (1886):  at 
Terre  Haute,  April  24,  1890,  May  3,  1887;  Lafayette,  April  28,  1893; 
Carroll  County,  May  4  to  May  10,  1885;  Wabash  County,  May  2  to 
10,  1892;  Sedan,  April  29,  1897,  May  4,  1894;  Lake  County,  May  24 
and  26,  1894;  Chicago,  111.,  May  9,  1886,  May  15,  1895. 

Even  when  they  arrive  early  they  are  usually  mating.  I  have 
seen  them  so  engaged  as  early  as  April  25.  They  are  as  variable  in 
numbers  as  they  are  in  the  time  of  arrival.  Some  years  they  are  com- 
mon, and  others,  quite  rare  or  wanting.  Usually  when  they  are  com- 
mon they  arrive  early,  and  again  a  few  or  even  a  single  representative 
will  be  seen  late  in  the  migrations.  I  have  always  found  them  in 
the  heavier  woodlands,  where  they  frequent  the  higher  tree-tops, 
preferably  maple,  elm  and  oak.  Their  habits  remind  one  of  those  of 
a  Titmouse,  but  they  are  more  active.  Occasionally  they  utter  a  pe- 
culiar song,  ending  in  a  peculiar  little  screech.  It  is  the  same  eis  that 
given  under  the  last  species.  Its  food  consists  of  small  insects,  includ- 
ing flies  and  various  other  winged  forms,  spiders  and  caterpillars, 
which  they  are  very  industrious  in  gathering  from  the  unfolding 
leaves  and  inconspicuous  flowers  of  the  trees  they  frequent.  In  fall, 
the  return  journey  is  made  in  August  and  September.  The  latest 
dates  when  it  was  seen  are:  Chicago,  HI.,  September  16,  1886,  Sep- 
tember 23,  1896;  Cincinnati,  0.,  August  27,  1879,  September  28, 
1878;  Lake  County,  September  18,  1881. 
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158.    GBMU8  DBNDROIGA  Gray. 

a^.  Bill  slender,  very  acute;  gonys  slightly  concave  near  tip;  notch  wanting  or 
very  indistinct.     Subgenus  PEBisscxiLOSS 4  Baird.     D.  tigrrina  (GmeL).     264 
a^.  Bill  conical ;  gonys  convex;  notch  distinct. 
h^.  Tail  feathers  edged  with  yellow;  plumage  chiefly  yellow. 

D.  SBStiva  (Gmel.).    266 
h^.  Tail  feathers  blotched  with  white, 
c^  Primaries  with  white  blotch  near  bases;  no  wing  bars. 

D.  caBrulescenB  (Gmel.).    266 
c*.  Primaries  without  white  blotch. 
d^.  Wing  bars,  if  present,  not  white. 

e^.  White  below;  crown  and  wing  patch  more  or  less  yellow. 

D.  pennsylvanica  (Linn.).    270 
f'^.  Yellow  below. 
/^.  Sides  reddish  streaked;  crown  chestnut. 

D.  palmarum  (Gmel.).     278 
/'.  Sides  black  streaked. 

(j^.  Back  olive  with  reddish  spots.  D.  discolor  (Vieill.).     279 

g^.  Back  ashy.  D.  kirtlandi  Baird.     276 

d^.  Wing  bars  or  wing  patch  white. 
A*.  Rump  yellow. 

t^  Crown  clear  ash;  yellow  and  streaked  below. 

D.  mcusulosa  (Gmel. ).    268 
1*2.  Crown  with  yellow  spot;  white  and  streaked  below. 

D.  coronata  (Linn.).     267 
h'.  Rump  not  yellow. 

j^.  No  distinct  vellow  an v where. 

k'^.  Crown,  blue  or  greenish,  like  the  back. 

D.  rara(Wils.).     269 
k^.  Crown  not  blue  or  greenish. 
0.  Crown  black,  much  streaked. 

D.  striata  (Forst.).     272 
/-.  Crown  and  throat  chestnut;  hufTy  l>elow. 

D.  oastanea  (Wils.).    271 
/-.  More  or  less  yellow  or  orange. 

m^.  Crown  with  orange  or  yellow  spot;  throat  orange  or 
yellow.  D.  blackbtimiaB  (Gmel.).     278 

m^.  Crown  bluish  or  yellowish  ;  not  as  above. 

n^.  Throat  black  (sometimes  ol>scured  by  yellow  ti|)S 
to  feathers) ;  outer  tail  feather  white  edged. 

D.  virens  (Gmel.).     276 
7t*.  Throat  yellow. 
0^.  Back  blue  gray;  cheeks  black. 

D.  dominica  albilora  Ridgw.     274 
o^.  Back  yellowish  olive;  cheeks  the  same  color. 

D.  vigorsii  (Aud.).     277 


66— Gkol. 
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ANALYSTS  OK  PERFECT  SPRlX(i   MALES. 

Tail  feathers  edged  with  yellow;  head  yellow trsthxi. 

Tail  feathers  blotched  with  white;  a  white  spot  at  base  of 

pxiinaries .  CfrruUifCi'nB. 

— no  white  spot  at  base  of  primaries.  («) 
(a).  Wing  bars   not   white.      Below,   white;    sides  chestnut- 
streaked^    crown   yellow  ...  penimylranica. 

— yellow;  sides  reddish-streaked,  crown  reddihh  .  .  jMdmarum. 
— black-streaked;  above,  ashy  .  .    .    .  kirtiandi. 

olive,  reddish-streaked  .    .    .  discolor. 
(«»).  Wing  bars  white  (sometimes  fused  into  one  large  patch)  (6) 
(fe).  Crown  blue,  like  the  back ;  below,  white,  sides  and  breast 

streaked  .  ...  ro/xi. 

—  chestnut,    like  the  ili:oat;    below   and  sides  of   neck, 

bu fTy  tinge<l  .  ccutanof. 

—  clear  ash;    ruu»p  and   under  pnrts  yellow,  breast   and 

«iide-!,  blaclv-frireake*!  »  ntulttMi, 

l>lacki^h,    wiili    median    line   orange-brown,    like    the 

auriculars;  rump,  yollow  .  (ifji'iua. 

— jHjrfectly  l)lack;  throat  not  black;  \\n  yellow;  feet  Hesh 

color ftruiia. 

— with  yellow  spot;  throat  Hame-cj)lor ;  rump  not  yellow     hlackbnmii¥. 
— white;  rump  and  sides  of  breast  yellow  coronata. 

(66).  Crown  otherwise;  throat  l)lack;  back,  olive;  crown  like 

back  riren*. 

— yellow;  back,  o'ive;  no  black  or  ashy  on  hea<l  .  vigovHii. 

— ashy  blue;  cheeks  black  ;  eyelids  white      dominiea  albitora. 


DIAGNOSTIC  MARKS  OF  WARBLERS  IN  ANY  PLUMAGE. 

Wing  bars  and  belly  yellow.  diitrolor. 

Wings  and  tail  dusky,  edged  with  yellow trntira. 

Wing  bars  yellow  and  belly  pure  white  ...  p&nrunflvanira. 

A    white   spot  at  base  of  primaries  (which  is  almost  never 

wanting)    ...  ...  rjimle^raix. 

Throat  definitely  yellow;  back  with  nu  green;  belly  white    .  dominiea  alhiiora. 
Bill  extremely  acute,  perceptibly  curved;  rump  (generally) 

yellow  .    .  tigrina. 

Rump,  sides  of  breast  and  crown  more  or  less  yellow  ;  throat 

white  .    .  coronata. 

Wing  bars  white;    tail  spots  oblique,   at  end  of  two  outer 

feathers  only         .  rigorm. 

Tail  spots  at  middle  of  nearly  all  the  feathers;  romp  and  belly 

yellow inaculwa. 

Wing  bars  brownish;  tail  spots  Fcjuare  at  end  of  two  outer 

feathers  only palmnninu 

Wing  bars  not  very  conspicuous ;  whole  under  parts  yellow  ; 

back  with  no  greenish kirthndi. 
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Tail  spots  at  end  of  nearly  all  the  feathers ;  no  deBnite  yellow 

anywhere  .    •  vara. 

Throat,  breast  and  sides  black ;  sides  of  head  with  diiiused 

yellow;  outer  tail  feather  white,  edged  externally  vireriA. 

Throat  yellow  or  orange  ;  crown  with  at  least  a  trace  of  a  cen- 
tral yellow  or  orange  spot;  outer  tail  feather  white  edged 
externally.  blackbumii. 

m 

Bill  ordinary,  and  with  none  of  the  foregoing  special  marks  •  striata^  or  cantanea. 

SabgenuA  Prrissoot.ossa  Baird. 

264.    (650).    Dendroica  tigrina  (Gmel.). 

Cape  May  Warbler. 

Adult  Male. — "Bill  .orv  jioiite,  conical  anr?  deci«ledly  curved;  back, 
yellowish-olive,  with  dark  marking^*;  crown,  hj-.t^i;  abdomen  and  tail 
coverts,  yellow;  rump,  i  ioli  yoilow;  an  orange-brown  ear  patch;  a  black 
loral  line;  under  parts,  yeliow;  stn^akod  with  black  on  breast  and 
sides;  large  white  pr.tch  on  llie  wings:  three  pairs  of  large  white  tail 
blotches.  Female. — Similar,  but  lacking  distinctive  head  markings; 
small  wing  patch  and  tail  blotches;  under  parts,  paler;  bill  and  feet, 
black."    (Nehrling,  N.  A  Birds). 

Length,  4.70-5.65;  wing,  2.85;  tail,  2.15. 

Range. — Eastern  North  America,  from  West  Indies  to  Hudson 
Bay  Territory.  Breeds  from  Maine,  northern  Michigan  and  Minne- 
sota, north.     Winters  in  West  Indies.     Resident  in  Jamaica. 

l^esty  in  coniferous  trees,  on  tip  of  large  limb,  pendent;  of  evergreen 
twigs,  grass  or  vines,  fastened  with  spider's  web,  and  lined  with  horse- 
hair. Eggs,  4;  dull  white,  slightly  ashen,  irregularly  dotted  and 
spotted,  usually  most  about  larger  end,  with  yellowish,  reddish-brown 
and  lilac;  .67  bv  .49. 

The  Cape  May  Warbler  is  generally  considered  a  rare  bird  every- 
where. While  this  is  true,  and  some  years  it  is  altogether  absent, 
there  are  vears  when  it  is  common  and  even  abundant.  In  Indiana 
it  appears  as  a  migrant,  perhaps  more  numerous  in  fall  than  spring, 
lis  peculiar  distribution  is  very  interesting.  It  generally  breeds 
farther  north  than  the  United  States,  yet,  like  the  Myrtle  Warbler,  it 
is  a  resident  in  Jamaica  and  Hayti,  where  they  breed  among  the 
mountains.  With  us,  they  appear  with  the  later  Warblers,  seldom 
arriving  before  April  25,  and  usually  after  May  1,  and  some  years  re- 
maining until  the  close  of  the  latter  month.  The  dates  here  given 
explain  the  early  and  late  first  arrivals:  Bloomington,  April  24,  1885, 
1886,  remained  to  May  5,  1886;  Brookville,  May  4,  1886,  and  1892, 
May  6,  1897;  Madison,  May  23,  1888;  Knox  County,  May  9,  1885; 
Terre  Haute,  May  4,  1887,  May  11,  1890;  Indianapolis,  May  7,  1878; 


1044  Report  of  State  *GEOLO(iisT. 

Carroll  County,  May  8,  1885,  May  22,  1883,  May  29,  1894;  Lafayette, 
April  28,  1896,  May  21,  1895;  Sedan,  April  27,  1896,  May  15,  1897; 
Chicago,  111.,  May  4,  1895,  May  13,  1886.  In  the  fall  they  sometimes 
begin  to  reappear  late  in  August,  and  are  slowly  passing  southward 
through  September,  a  few  lingering  until  well  into  October.  They 
appeared  in  the  vicinity  of  Chicago,  111.,  August  29,  1895,  and  re- 
mained until  September  14.  The  next  year  they  came  August  20,  and 
were  seen  September  21.  In  1896,  also,  they  appeared  at  Greensburg, 
Ind.,  September  22,  and  did  not  all  leave  until  October  12.  They 
were  noted  in  the  vicinity  of  Cincinnati,  September  7,  1877,  and  Sep- 
tember 22,  1878.  The  spring  of  1885  they  were  very  common  in 
Knox  County.  On  May  9,  Mr.  Ridgway  took  five  specimens.  In  May, 
1892,  they  were  generally  common  throughout  the  State.  Mr.  J.  E. 
Beasley,  of  Lebanon,  says  they  were  more  common  than  he  ever  knew 
them.  They  were  passing  for  three  or  four  weeks,  and  he  saw  them 
almost  every  day  he  was  out,  but  never  more  than  two  or  three.  Simi- 
lar reports  came  from  Lafayette,  Greencastle,  Wabash  and  Brookville. 
The  spring  of  1896  they  were  common  near  Chicago,  remaining  until 
May  27.  That  fall,  also,  they  were  very  common  in  that  vicinity, 
and  were  reported  as  being  abundant  at  Greensburg,  Ind.  The  fall 
of  1895  they  were  tolerably  common  near  Chicago.  In  some  localities 
they  are  said  to  frequent  the  tops  of  tall  trees.  Some  years  with  us 
they  are  found  upon  the  drier  uplands,  among  the  oak  woods,  where 
they  usually  keep  among  the  lower  branches  or  upon  the  high  bushes 
and  smaller  trees.  They  are  not  very  active,  but  keep  persistently 
hunting  insects.  At  other  times,  we  find  them  among  our  orchards, 
even  coming  into  towns,  where  they  occupy  themselves  catching 
insects  among  the  foliage  and  about  the  blossoms  of  all  kinds  of 
shade  and  fruit  trees.  May  6,  1897,  at  noon,  I  observed  a  Cape  May 
Warbler  among  the  cedar  and  apple  trees  in  my  yard  at  Brookville. 
It  was  very  deliberate,  but  very  industrious.  The  apple  trees  were 
in  full  bloom.  It  went  over  them  from  lowest  limb  to  topmost 
branch,  apparently  visiting  most  of  the  blossoms.  If  it  caught  an 
insect  every  time  it  appeared  to,  it  must  have  taken  hundreds.  Even 
the  warm  mid-day  sun  did  not  stop  its  work,  and  its  little  song  only 
sounded  the  clearer  when  those  of  many  other  birds  had  ceased.  Its 
notes  seemed  to  nm  like  a-wit  a-wit  a-wit  a-wit  a-wit,  each  pair 
of  syllables  repeated  five  times  with  moderate  rapidity  and  in  the  same 
tone,  with  no  inflection.  To  me  it  sounded  louder  a  hundred  feet  off 
than  it  did  at  one-fifth  that  distance.  This  may  have  been  due  to 
the  soimd  having  been  reflected  by  a  building  where  I  stood  at  the 
greater  distance.     At  one  time  associated  with  it  on  the  saine  tree 
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were  three  Baltimore  Orioles.  Each  did  its  utmost  in  insect  catching, 
and  for  a  time  none  of  them  had  time  to  sing;  they  were  too  busy 
at  the  noonday  meal.  From  reports  received,  others  have  had  similar 
experiences  with  this  bird.  Prof.  King  examined  four  specimens 
taken  between  September  6  and  22.  With  the  exception  of  one  ant, 
all  the  food  they  had  eaten  was  beetles.  One  stomach  contained  ten 
beetles.  These  Warblers  are  very  beneficial,  and  their  efforts  on  behalf 
of  the  farmer  and  fruit  grower  entitle  them  to  his  regard  and  care. 
In  the  fall  they  often  frequent  thickets,  brier  patches,  overgrown 
fence-rows,  and  weedy  roadsides,  after  the  manner  of  Tennessee  and 
Red-poll  Warblers. 

Sabgenns  Drxdroica  Gray. 

*266.    (652).    Dendroica  aBstiva  (GMfiL.). 

Yellow  Warbler. 
Synonyms,  Summer  Warbler,  Summer  Yelix)av  Bird. 

"Adult  Male. — Entire  lower  parts  and  head,  pure,  rich  gamboge- 
yellow;  breast  and  sides,  boldly  striped  with  rich  chestnut  or  orange- 
brown;  wings  and  tail,  dusky,  every  feather  edged  with  yellow;  upper 
parts,  olive-green,  sometimes  streaked  with  dusky;  bill,  dark,  horn 
blue;  feet,  brownish.  Female. — Paler  yellow,  the  chestnut-rufous 
stripes,  dull,  few  or  wanting  entirely"  (Chapman). 

Length,  4.50-5.25;  wing,  2.35-2.65;  taiL  1.80-2.10. 

Eange. — America,  excepting  southwestern  United  States  and 
northwestern  Mexico,  from  Guiana  and  Ecuador  to  Bering  Sea  and 
the  Arctic  Coast.  Breeds  from  northern  Mexico,  north.  Winters 
from  Mexico,  south. 

Nest,  in  crotch  of  bush  or  low  tree  in  rather  open  situation;  of 
bark  shreds,  vegetable  fibre,  grass,  moss,  wool,  hair  and  plant  down, 
neatly  and  compactly  woven  together.  Eggs,  4-5;  bluish-white, 
spotted  and  blotched  with  different  shades  of  brown;  .70  by  .50. 

The  Yellow  Warbler  is  one  of  our  best  known  and  most  abundant 
summer  residents.  It  arrives  as  the  buds  on  the  apple  trees  are 
bursting  into  bloom.  It  is  no  unusual  thing  to  awaken  a  warm  spring 
morning,  after  a  few  days  of  cold  weather,  and  find  that  in  the  night 
the  grass  has  grown  markedly,  the  naked  limbs  of  the  apple  trees 
are  clothed  in  green  and  decked  in  flowers.  One  can  almost  see  thin^ 
grow.  While  gazing  upon  the  changed  scene,  a  bit  of  bright  yellow 
flits  among  the  apple  boughs  and  says  ^Ve-chee,  chee,  chee,  chee-wee." 
It  is  the  Yellow  Warbler.     The  warm  spell  has  quickened  his  move- 
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ments  and  brought  back  a  friend  of  other  days.  Mr.  E.  M.  Kindle 
aays  it  arrived  in  Brown  County  April  4,  1884.  Its  first  appearance, 
early  and  late  seasons,  are  as  follows:  Brookville,  April  11,  1897, 
April  24,  1884;  Bicknell,  April  15,  1804;  Greencastle,  April  19,  1896, 
April  26,  1893;  Muncie,  April  21,  1894,  April  24,  1893;  Carroll 
County,  May  4,  1885,  May  8,  188 1;  Dekall)  County,  April  21,  1896, 
April  27,  1894;  Plymouth,  Mich.,  April  18,  1896,  May  1,  1893,  1895; 
Chicago,  111.,  May  1,  1895,  May  8,  1897. 

It  will  be  obsened  that  the  first  arrivals  of  this  bird,  like  that  of  a 
number  of  others,  is  earlier  in  eastern  Miohiean  than  in  Chicago. 
However,  the  bulk  of  the  migrants  arrive  at  the  sain'.'  Michigan  places 
but  a  day  or  two  ahead  of  Chicago.  S^ome  ycnrs  the  weather  condi- 
tions are  such  that  bird?  move  forward  over  a  great  stretch  of  country 
with  nothing  to  retnrd  thcin.  Other  years,  they  advance  and  halt 
and  again  go  forward,  malvin  z  theii*  ir«  neral  advance  very  slowly.  In 
1896,  the  first  Yellow  Wnrbler  was  seen  at  Brookville  April  16.  The 
same  day  five  were  seen  at  Frankfort.  Tliat  day  the  advance  was 
noted  at  Plymouth,  Mich.,  to  be  followed  by  others  next  day.  April 
18  a  great  bird  wave  appeared,  bringing  multitudes  of  Yellow  Warblers 
to  Brookville  and  Frankfort.  They  practically  extended  across  the 
length  of  Indiana  in  two  days.  On  the  other  hand,  the  first  arrival 
reached  Brown  County  in  1894,  April  4:  Brookville,  April  20;  Muncie, 
April  21;  Greencastle,  April  24;  Waterloo,  April  27;  Plymouth,  Mich., 
April  28;  Wolf  Lake,  Ind.,  May  5.  They  begin  mating  very  promptly 
when  the  females  arrive,  which  is  usually  a  few  days  later  than  the 
coming  of  the  males.  T  have  recorded  mating  April  21,  1887,  and 
have  found  them  nest-building  May  2  (1886). 

In  1883  I  saw  a  nest  with  eggs  May  19,  and  in  1882,  May  23.  Nest- 
ing continues  through  May  and  the  most  of  June.  The  nests  are  most 
often  built  in  orchards  and  lawns  and  in  the  smaller  trees  fringing 
streams.  The  Yellow^  Warbler  is  one  of  the  most  common  victims 
of  the  Cowbird,  but  she  has  learned  to  outwit  the  parasite.  When  the 
Cowbird's  egg  is  found  in  her  nest,  she  has  been  known  to  cover  it 
with  another  nest,  and  occasionally  with  a  second,  making  three  nests, 
one  on  top  of  the  other.  In  the  two  lower  ones  are  buried  the  Cow- 
bird's  eggs.  Mr.  E.  E.  Quick  ha^  such  a  nest,  taken  near  Brookville, 
in  the  spring  of  1878.  After  the  young  are  able  to  fly  with  ease, 
these  birds  begin  to  desert  the  orchards  and  lawns.  One  by  one,  they 
disappear  through  July  and  early  in  August,  until  very  few  are  left. 
Their  disappearance  is  so  gradual  that  few  there  are  who  note  their 
going.  No  more  unsatisfactory  records  are  at  hand  of  the  fall  migra- 
tion of  any  birds  than  of  this  one.    While  some  years  most  of  them 
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cease  singing  and  disappear  in  July,  sometimes  a  few  remain  until  early 
September.  In  1894  the  last  were  noted  at  Plymouth,  Mich.,  and 
Greensburg,  Ind.,  the  same  day,  September  3. 

It  is  very  valuable  in  destroying  the  insects  infesting  the  trees, 
shrubbery  and  gardens  on  our  farms  and  about  our  homes.  Among 
other  fonns,  they  are  known  to  eat  larvae,  beetles,  wild  bees,  moths, 
flies,  bugs,  spiders  and  myriapods.  Those  taken  in  Prof.  Forbes'  well- 
known  orchard  infested  with  canker-worms  were  found  to  have  made 
sixty-six  per  cent,  of  their  food  of  these  worms.  Dr.  A.  K.  Fisher 
al?o  savs  thev  feed  extensivelv  upon  the  larvfe  of  elm  beetles. 

i866.    (654).    Dendroica  csBrulescens  (Linn.). 

Black-throated  Blue  Warbler. 

Aiuli  Male. — Above,  uniform  dull,  dark  blue,  sometimes  with  a 
few  black  streaks  on  the  back;  l)elow,  pure  white;  the  sides  of  the 
head  to  above  the  eyes,  a  narrow  strip  across  the  forehead,  chin, 
throat  and  sides  of  body,  black;  a  white  spot  at  base  of  the  primaries; 
wings  and  tail,  more  or  less  edged  with  grayish-blue,  the  latter  with 
a  white  patch  on  the  inner  web  of  each  tail  feather,  except  the  middle 
pair.  Adult  Female. — Entirely  different;  above,  dull  olive-green, 
more  or  less  shaded  with  blue;  below,  whitish  or  bufFy,  tinged  with 
yellow;  sides  of  head,  duskv  olive;  the  evelids  and  a  more  or  less  dis- 
tinct  stripe  over  the  eye,  whitish;  recognized  by  the  white  patch  at 
base  of  primaries,  which  is,  however,  smaller  than  in  male;  spots 
on  tail  feathers  also  smaller  or  wanting. 

Len^'th,  4.70-5.50;  wing,  2.50-2.45;  tail,  2.05-2.25. 

Ran(;e. — Eastern  Xorth  America,  from  Guatemala  and  West  Indies 
to  L!ibrador.  Breeds  from  Connecticut,  New  York,  southern  Ontario 
ni]<'\  Minnesota,  north.     "Winters  from  southern  Florida,  south. 

Nesty  of  strips  of  bark,  grass  and  rotten  wood,  held  together  and 
]i;^fd  with  rootlets  and  bark;  in  upright  fork  of  bush  or  sapling,  6 
inches  to  2  feet  oflF  ground.  Eggs,  3-5;  white  or  pinkish-white,  marked 
with  lilac  and  brown,  most  thickly  at  larger  end;  .69  by  .52. 

Although  in  some  localities  in  the  State  this  is  considered  a  rare 
species,  yet  that,  T  am  confident,  is  because  of  the  year  when  the 
observations  w(Te  made.  In  southwestern  Indiana  and  in  other  local- 
ities where  records  have  been  kept  for  a  series  of  years,  the  Black- 
throated  Blue  Warbler  is  generally  a  common  migrant,  though  some 
years  it  is  rare,  and  others,  apparently,  wanting.  Still,  however,  birds 
have  their  preferences,  and  there  are  doubtless  localities  where  it  is 
not  often  found. 
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It  is  not  among  the  early  Warblers  to  arrive,  seldom  appearing  before 
the  first  week  in  May,  and  is  then  found  for  a  week  or  ten  days.  The 
earliest  record  I  have  of  its  first  appearance  is  from  Anderson,  where 
Mr.  C.  P.  Smith  took  it  April  24,  1897.  At  Brookville  it  appeared 
April  26,  1881  and  1891,  while  in  1884  none  .were  noted  until  May  14,' 
which  was  the  latest  date  I  have  ever  seen  them.  It  first  appeared  at 
Wabash  April  27,  1892;  Qreensburg,  May  4, 1895,  May  7,  1893;  Sedan, 
May  1,  1895,  May  6,  1896;  Lafayette,  May  5,  1893,  May  8,  1892  and 
1897;  Petersburg,  Mich.,  May  3,  1897,  May  5,  1888;  Chicago,  DL, 
May  3,  1895,  May  8,  1896. 

While  they  may  occasionally  remain  until  the  middle  of  May  (Leb- 
anon, Ind.,  May  16,  1894),  throughout  the  State,  in  the  vicinity 
of  Chicago,  they  are  sometimes  found  until  near  the  close  of  the 
month  (May  26,  1897,  May  28,  1894).  In  the  Whitewater  Valley  I 
have  found  they  habitually  frequent  the  upland  woods,  sometimes 
finding  their  way  into  orchards,  but  generally,  if  I  want  to  find  them, 
I  go  among  the  upland  beeches,  hickories,  oaks  and  sassafras.  There 
they  frequent  the  lower  branches  or  the  taller  undergrowth.  They 
then  occupy  themselves  chiefly  with  the  insects  on  the  tree  trunks 
and  larger  branches. 

The  males  are  conspicuous,  but  the  females  are  rarely  seen.  I 
have  known  them  to  come  into  towns  and  be  found  among  the  fruit 
and  shade  trees.  They  are  very  unsuspicious,  permitting  one  to  ap- 
proach closely  and  watch  their  movements.  They  make  many  mo- 
tions, but  not  great  progress.  As  they  move  among  the  branches,  the 
tail  is  slightly  spread  and  carried  on  a  level  with  the  back. 

Sometimes  they  seem  songless,  again  every  little  while  the  song 
sounds  forth.  This  may  be  expressed  by  the  syllables  tswee-tswee- 
tswee-fswee;  usually  four,  occasionally  but  two  or  three,  uttered  close 
together  with  a  stridulating  effect,  all  in  the  same  tone,  with  a  slight 
rising  inflection  at  the  end  of  the  last  syllable.  At  a  distance  it 
sounds  like  to-zee-zee-zee-e. 

In  the  vicinity  of  Brookville  I  generally  find  them  common.  They 
were  particularly  so  in  the  springs  of  1885,  1887,  1892  and  1897. 
The  fall  of  1893  it  was  probably  the  most  common  Warbler  there 
(Ulrey  and  Wallace).  In  1892  they  were  very  common  at  Lafayette 
(L.  A.  and  C.  D.  Test).  In  1897  they  were  common  in  Dekalb  County 
(Mrs.  Hine).  About  Chicago  they  are  often  common,  and  were  notice- 
ably so  in  the  springs  of  1895,  1896  and  1897  (Blackwelder,  Tallman). 
They  begin  to  appear  throughout  the  State  some  years,  on  their  return 
journey,  late  in  August,  and  remain  until  October  1,  or,  rarely,  9. 
The  following  dates  will  indicate  this  more  explicitly:   They  arrived 
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at  Chicago  August  24,  1896,  September  4,  1895;  at  Cincinnati,  0., 
August  30, 1897;  BrookviUe,  Ind.,  September  3, 1893;  Warren  County, 
September  11,  1897.  Last  noted  in  Chicago,  October  3,  1896  and 
'1896;  Lake  County,  Ind.,  October  3,  1875,  September  28,  1879; 
Lafayette,  October  2,  1895;  Sedan,  October  9,  1894;  BrookviUe,  Octo- 
ber 5,  1887.  Sometimes  in  fall  they  are  very  common,  just  as  they 
are  in  spring.  Prof.  King  examined  six  of  these  birds,  and  all  had 
eaten  insects;  one,  two  ants;  five,  beetles,  and  one,  two  caterpillars 
(Oeol.  of  Wis.,  I.,  p.  503). 

267.    (655).    Dendroica  coronata  (Linn.). 

Myrtle  Warbler. 
Synonyms,  Yelix>w-rump  Warbler,  Yklix>w-crowned  Warbler. 


Head  of  Myrtle  Warbler.    Natural  size. 

Adult  Male. — Above,  blnish-ash,  streaked  with  black;  under  parts, 
white;  the  fore  part  of  breast  and  the  sides,  black,  the  feathers  mostly 
edged  narrowly  with  white;  crown,  rump  and  sides  of  breast,  yellow; 
cheeks  and  lores,  black;  the  eyelids  and  a  superciliary  stripe,  two  bands 
on  the  wings,  and  spots  on  the  outer  three  tail  feathers,  white.  Fe- 
males.— Of  duller  plumage  and  browner  above.  Autumnal  and  winter 
birds  are  very  much  duller  and  more  obscurely  colored,  the  upper  parts 
of  an  umber  cast,  with  the  streaks  almost  obsolete;  the  black  of  the 
breast  wanting,  or  but  just  indicated,  and  the  yellow  patch  on  crown 
almost  concealed  by  the  brown  tip?  to  the  feathers;  and  those  on  side 
of  breast  quite  dull  (0.  of  111.,  Vol.  I.,  p.  140). 

Length.  5.00-6.00;  wing,  2.75-2.85;  tail,  2.20-2.30. 

Eange. — Eastern  North  America,  from  Panama  and  Greater  An- 
tilles to  Arctic  Coast,  Greenland.  Breeds  from  northern  New  Eng- 
land, Ontario  and  Minnesota,  north.  AVinters  from  southern  New 
England  and  Indiana,  south.     Resident  in  Jamaica. 

Nest,  of  grass,  fibres,  vegetable  down  and  feathers,  compactly  woven; 
in  forest  and  coniferous  scrub,  on  bush  or  tree,  5  to  10  feet  from 
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ground.  Eggs,  4-5;  white,  creamy- white  or  bluish-white,  marked 
often  about  larger  end  with  wreath  of  dark  brown  spots;  .68  by  .52. 

The  Myrtle  Warbler  is  an  abundant  migrant,  generally  found  in 
flocks,  and  is  an  irregular  winter  resident  north  to  Brookville,  Greens- 
burg  and  Bloomington.  The  winters  of  1882-3, 1886-7, 1891-2, 1894-5 
they  remained  at  Brookville,  and,  in  addition,  at  Greensburg  the  winter 
of  1896-7  (Shannon),  and  at  Bloomington  the  winter  of  1885-6  (Ever- 
mann).  Their  winter  range  does  not  seem  to  be  limited  by  the 
degree  of  cold,  for  some  of  our  colder  winters,  when  the  thermometer 
registers  below  zero,  they  remain,  and  warmer  winters  are  not  ob- 
served. In  winter  they  seek  the  protection  of  ravines,  where  thickets 
are,  and  of  evergreens,  even  about  residences  and  in  towns.  There 
they  remain  ver}'  close  through  the  colder  months.  In  February  or 
March,  as  soon  as  a  succession  of  warm  days  appears,  they  begin  to 
move  about  to  some  extent,  over  the  area  of  winter  residence.  I  have 
never  found  one  of  them  before  April,  where  they  did  not  sometimes 
winter.  As  the  weather  gets  warmer,  the  numbers  continue  to  in- 
crease up  to  the  line  of  winter  residence,  possibly  by  reason  of  those 
a  little  farther  south  pushing  north.  Then  in  late  March  and  early 
April  they  frequent  the  thickets  fringing  our  streams.  The  migra- 
tions are  very  uniform.  They  do  not  really  occur  outside  their  winter 
homes  until  a  number  of  other  Warblers  have  arrived  in  southern 
Indiana,  but  every  year  they  occur  al)Out  the  same  time,  and  they 
usually  move  forward  and  possess  the  land  at  once;  two,  or  at  most  a 
few  days,  sufficing  to  cover  the  State.  One  year  is  pretty  much  a 
repetition  of  others,  and  reference  to  1897  will  illustraje  that  point. 
They  were  first  seen  at  Richmond,  just  beyond  the  known  winter 
range,  April  22.  A})ril  24  they  appeared  at  Anderson,  Carmel, 
Lafayette  and  Chicago,  111.,  and  April  25  they  reached  Petersburg, 
Mich.  The  dates  next  given  axe  earliest  and  latest  record  of  first 
arrivals:  Greensburg,  April  13,  1896,  April  28,  1885;  Greencastle, 
April  13,  1894;  Richmond,  April  22,  1897,  April  29,  1890;  Wabash, 
April  15,  1892,  April  17,  1894;  Lafayette,  April  24,  1897,  April  26, 
1892;  Sedan,  April  24,  1894,  April  29,  1897;  Laporte,  April  15,  1894, 
April  18,  1896;  Chicago,  111.,  April  12,  1884,  April  27,  1897:  Peters- 
burg, Mich.,  April  21,  1889,  May  1,  1893. 

When  they  arrive  in  force,  they  are  found  in  almost  all  kinds  of 
places,  even  in  the  dense  woodland,  high  up  in  the  trees,  where  they 
were  not  before  found. 

"Their  song."  Mr.  Ridgway  says,  "is  somewhat  like  that  of  the 
Yellow  Warbler,  but  is  more  of  a  warble  and  sweeter  in  tone.  Their 
loud  frhip  and  plain  yellow  markings,  especially  the  yellow  rump, 
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distinguish  them."  Other  Waxblers  linger  later  than  they.  Most 
of  them  are  gone  from  southern  Indiana  before  May  6,  though  I 
have  record  for  Brookville  May  7,  1892,  and  from  Greensburg,  May 
14,  1893  (Shannon).  By  the  latter  date  they  have  generally  passed 
our  northern  border.  A  few,  some  years,  linger  longer,  especially 
about  the  lower  end  of  Lake  Michigan.  Prof.  Evermann  found  them 
in  Carroll  County  May  22,  1883;  Chicago,  May  17,  1897  (Tallman); 
Wolf  Lake,  Ind.,  May  30,  1894  (Parker). 

In  the  fall  they  begin  to  return  the  middle  of  September,  and 
promptly  spread  across  the  State,  remaining  with  us,  frequenting 
woods,  thickets  and  weed  patches,  even  stubblefield  overgrown  with 
rag  weeds,  often  associating  with  other  Warblers  and  Sparrows.  The 
first  arrivals  prefer  the  woods,  and  later  they  are  noticed  about  the 
fields  and  orchards.  The  earliest  of  fall  arrivals  at  Chicago  is  Sep- 
tember 15,  1896;  at  Bicknell,  Ind.,  September  18,  1894;  Brookville, 
September  23,  1887.  The  last  record  from  Chicago  is  October  3, 
1896;  Lake  County,  Ind.,  October  2,  1881;  Carroll  County,  October 
5,  1878;  Lafayette,  October  27,  1894;  Brookville  (where  they  did  not 
winter),  October  29,  1887. 

The  food  of  these  Warblers  is  almost  entirely  insect  food,  and  the 
fact  that  they  are  found  during  their  visits  in  almost  every  conceivable 
situation,  catching  insects,  renders  them  objects  especially  worthy  of 
our  regard.  Of  21  of  these  birds  examined,  one  had  eaten  a  moth; 
two,  twenty-one  caterpillars,  mostly  measuring  worms;  five,  fourteen 
flies;  fifteen,  forty-eight  beetles;  one,  four  ichneumons;  one,  a  caddis 
fly;  one,  a  spider,  and  one,  fifteen  tipulid  eggs  (King,  Geol.  of  Wis., 
I.,  p.  503).  The  results  of  Prof.  Forbes^  investigations  show  the  same 
kinds  of  foods. 

268.    (657).    Dendroica  maculosa  (Gmkl.). 

Magnolia  Warbler. 
Pynonym,  Black  and  Yellow  Wakbler, 

Male  in  Spring, — Back,  black,  the  feathers  more  or  less  skirted  with 
olive;  rump,  yellow;  crown,  clear  ash,  bordered  by  black  in  front  to 
the  eyes,  behind  the  eyes  by  a  white  stripe;  forehead  and  sides  of  the 
head,  black,  continuous  \^ith  that  of  the  back,  enclosing  the  white 
under  eyelid;  entire  under  parts  (except  white  under  tail  coverts), 
rich  yellow,  thickly  streaked  across  the  breast  and  along  the  sides 
with  black;  the  pectoral  streaks  crowded  and  cutting  off  the  definitely 
bounded,  immaculate  yellow  throat  from  the  yellow  of  the  other  under 
parts;  wing  bars,  white,  generally  fused  into  one  patch;  tail  spots. 
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small^  rectangular  at  the  middle  of  the  tail  and  on  all  the  feathers 
except  the  central  part;  bill,  black;  feet,  brown.  Female  in  Spring. — 
Quite  similar;  black  of  back  reduced  to  spots  in  the  grayish-olive; 
ash  of  head  washed  with  olive;  other  head  markings  obscure;  black 
streaks  below,  smaller  and  fewer.  Immature, — Quite  diflEerent;  upper 
parts,  ashy-olive;  no  head  markings  whatever,  and  streaks  below  want- 
ing, or  confined  to  a  few  small  ones  along  the  sides,  but  always  known 
by  the  yellow  rump  in  connection  with  extensively  or  completely 
yellow  under  parts  (except  white  under  tail  coverts),  and  tail  spots 
near  the  middle  of  all  the  feathers,  except  the  central. 
Length,  4.35-5.00;  wing,  2.25-2.45;  tail,  1.85-2.05. 


Head  of  Magnolia  Warbler.    Natural  size. 

Range. — Eastern  North  America,  from  Panama  and  West  Indies 
to  Hudson  Bay.  Breeds  from  New  Hampshire  and  northern  Mich- 
igan, northward.     Winters  from  Mexico  and  Bahamas,  southward. 

Nest,  of  twigs,  weeds  and  grass,  lined  with  fine  rootlets;  low  in 
conifers.  Bggs,  3-5;  creamy- white,  spotted  or  blotched  with  light  and 
dark  brown  and  lilac;  .63  by  .48. 

The  Magnolia  is  one  of  the  most  attractive  of  the  Warblers.  It  is 
usually  reported  a  common  migrant  in  the  Whitewater  Valley.  I  have 
not  found  it  so,  yet  in  the  more  level  and  less  drained  portion  of  the 
State,  they  are  reported  oftentimes  common.  They  are  among  the 
later  kinds  to  arrive,  rarely  as  early  as  April  21,  and  usually  appearing 
after  May  1.  They  linger  in  the  southern  part  of  the  State  some  years 
until  after  the  middle  of  the  month,  and  along  the  northern  border, 
in  the  vicinity  of  Lake  Michigan,  occasionally  until  the  end  of  the 
month. 

The  following  are  the  earliest  and  latest  dates  at  which  they  were 
seen  in  the  fall  migrations:  Brook villo,  first  seen  May  2,  1882,  last 
seen  May  16,  1884;  Greensburg,  May  4,  1893,  May  16,  1894;  Carroll 
County,  May  4,  1878,  May  24,  1883;  Wabash,  May  5,  1892;  Carmel, 
April  24,  1897;  Lafayette,  May  13,  1893,  May  14,  1892;  Sedan,  May 
10,  1894;  Lake  County,  May  18,  1885,  May  30,  1894;  Chicago,  111., 
May  1,  1895,  May  30,  1894;  Petersburg,  Mich.,  May  11,  1888,  May 
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24,  1893.  They  come  when  vegetation  is  well  advanced  and  the  trees 
well  in  leaf.  They  prefer  the  more  open  woods  and  thickets,  and 
there  among  the  higher  bushes,  and  lower  branches  of  the  trees,  they 
quietly  do  their  work.  They  are  modest,  retiring  birds,  though  very 
striking  in  color  and  carriage.  As  they  move  leisurely  about,  with  the 
tail  partially  erect  and  the  feathers  spread,  the  white  patches  on  their 
inner  webs  are  plainly  visible.  Its  song,  which  is  sometimes  heard, 
is  said  by  Mr.  Langille  to  be  "a  loud,  clear  whistle,  which  may  be 
imitated  by  the  syllables  ^chee4o,  chee-to,  chee-tee-ee/  uttered  rapidly, 
and  ending  in  the  falling  inflection."  I  have  generally  found  them 
in  maple  woods,  often  near  streams. 

In  the  fall  the  advance  migrants  appear  about  the  lower  end  of  Lake 
Michigan  the  latter  part  of  August,  and  sometimes  reach  the  Ohio 
River  almost  as  soon.  Some  years  their  stay  is  short;  others,  they  re- 
main a  full  month,  departing  the  last  days  of  September.  They  ar- 
rived in  Cook  County,  111.,  August  31,  1895,  August  21,  1896;  at  La- 
fayette, August  24, 1896;  at  Cincinnati,  0.,  August  28,  1879.  The  last 
fall  occurrences  were  at  Chicago,  111.,  September  2T,  1895;  Lafayette, 
September  26,  1896;  Lake  County,  Iiid.,  September  25,  1875,  Septem- 
ber 28,  1878,  September  18,  1881.  As  with  all  this  group  of  birds, 
this  is  very  destructive  to  insects.  Prof.  King  examined  17  specimens: 
Three  had  eaten  four  hymenoptera,  among  which  were  two  ants;  one, 
a  moth;  six,  17  caterpillars;  six,  15  diptera,  including  two  tipulids;  six, 
12  beetles,  and  one,  2  larva?  (Geol.  of  Wis.,  I.,  p.  505). 

*269.    (658).    Dendroica  rara  (Wils). 

SynoDyin,  Dkndroica  c.khulra  i.Wils.). 
Cerulean  Warbler. 

Svnonvm,  Blue  W.vrhleh. 

Male  ill  Spring. — Azure-blue,  with  black  streaks;  below,  pure  white; 
breast  and  sides,  with  blue  or  blue-black  streaks;  two  white  wing  bars; 
tail  blotches  small  but  occupying  every  feather,  except,  perhaps,  the 
central  pair;  bill,  black;  feet,  dark.  Female  and  Young  with  the  blue 
glossed  with  greenish,  and  the  white  soiled  with  yellowish;  a  yellowish 
eye  ring  and  superciliary  line  (Mcllwraith,  p.  365). 

Length,  4.00-5.00;  wing,  2.40-2.70;  tail,  1.70-1.90. 

Raxge. — America,  from  Bolivia  north,  over  eastern  Ignited  States 
to  northwestern  New  York,  southern  Ontario,  southern  Michigan  and 
Minnesota,  west  to  Nebraska. 

Rare  east  of  Alleghanies.  Breeds  from  West  Vir<?inia.  Tennessee 
and  Missouri,  northward. 
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Nest,  20  to  50  feet  high^  5  to  15  feet  from  body  of  tree^  saddled  to 
horizontal  limb.  Material,  shredded  bark  of  trees  and  vines,  grass  and 
vegetable  fibre,  lichens  and  spiders'  webs  on  outside  and  lined  with  fine 
bark  and  grass.  Eggs,  4-5;  size  .64  by  50;  greenish-white,  bluish-white 
or  creamy,  spotted,  with  reddish-brown,  russet  and  lilac  chiefly  at  the 
larger  end. 

The  Cerulean  Warbler  is  a  summer  resident  over  most  if  not  all 
of  our  State.  In  some  localities  it  appears  to  be  rare  or  wanting,  and 
from  others  it  has  only  been  reported  as  a  migrant.  In  southeastern^ 
and  I  have  no  doubt  in  general,  through  the  rougher  land  of  southern 
Indiana,  this  is  the  most  common  tree-inhabiting  warbler,  both  during 
the  migrations  and  in  summer.  It  is  common  and  breeds  throughout 
the  lower  Wabash  Valley  at  least  to  Terre  Haute  and  in  Carroll 
County  (Evermann).  I  have  no  doubt  it  does  also  in  the  picturesque 
Sugar  Creek  region  in  Parke  and  Montgomery  counties,  where  we 
found  it  common  May  1J>  and  20,  1887.  At  Brookville  it  breeds  com- 
monly. Messrs.  L.  A.  and  C.  D.  Test  have  noted  it  several  timee  at 
Lafayette,  once  as  late  as  May  30  (1892),  but  have  not  found  its  nest. 
It  is  tolerably  common  in  Dekalb  and  Wabash  counties,  where  it 
probably  breeds.  At  English  Lake  it  is  rare,  but  one  pair  being  re- 
corded from  there,  May  20,  1888.  Mr.  J.  G.  Parker  found  a  female 
with  two  young  but  a  few  days  out  of  the  nest  along  the  Kankakee 
River  near  Kouts,  Ind.,  sixty  miles  from  Chicago,  June  29,  1895. 

In  southern  Indiana  they  usually  arrive  the  last  half  of  April, 
and  by  May  10  are  often  spread  over  the  State.  The  following  dates 
give  earliest  and  latest  dates  of  first  arrival:  Brookville,  April  19, 
1889,  May  5,  1893;  Monroe  County,  April  27,  1886;  Carroll  County, 
May  5,  1884,  May  21,  1883;  Wabash,  May  4,  1892;  Muncie,  May  6, 
1888;  Lafayette,  April  24,  1897,  April  27,  1892;  Dekalb  County,  April 
24,  1891,  May  12,  1892;  Petersburg,  Mich.,  April  27,  1888,  May  10, 
1893;  Plymouth,  Mich.,  May  3,  1891  and  1896,  May  18,  1893.  The 
males  precede  the  females  by  from  one  or  two  days  to  a  week,  and 
always  outnumber  them  greatly.  At  once,  upon  the  arrival  of  the 
females,  the  season  of  courtship  begins.  I  have  observed  them  mat- 
ing as  early  as  April  26,  and  by  the  first  week  in  May  their  time  is 
largely  occupied  ii:  choosing  a  mate.  All  does  not  go  smoothly,  how- 
ever, for  frequently  more  than  one  of  the  beaux  has  a  very  decided 
fanc}'  for  a  particular  belle.  There  is  a  meeting  between  the  rivals, 
and  frequently  the  battle  is  long  and  severe.  So  engrossed  do  they 
become  at  times  that  they  fall,  fighting,  to  the  earth,  imheeding  every- 
thing around  them.  At  this  time  the  male  is  using  his  utmost  effort 
to  sing  his  sweetest  songs.     When  he  first  came,  his  song  was,  zae-zM- 
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zu-e-e,  the  last  syllable,  sometimee  the  third,  sometimes  the  fourth, 
trilled.  It  was  not  loud  and  shrill,  but  distinct,  carrying  to  a  consid- 
erable distance.  It  reminds  me  some  of  the  songs  of  the  Helmintho- 
fhilaSy  approaching  nearest  to  that  of  H.  chrysopiera,  and  bears  some 
resemblance  to  that  of  the  Cape  May  Warbler.  The  song,  however, 
changed.  In  eight  to  twelve  days  it  was  tweet-tweet-twei'twM-eey 
ending  with  a  trilling  or  twanging  effect  on  a  rising  scale.  At  times, 
a  part  or  the  whole  of  the  first  song  is  added  to  this  more  pleasing 
effort.  Within  twelve  to  fourteen  days  after  arrival,  the  differences 
have  all  been  settled,  all  are  happily  married,  the  honeymoon  has 
begun,  and  the  most  thrifty  pairs  are  housebuilding.  The  Cerulean 
Warblers  are,  typically,  birds  of  the  treetops.  Save  when  crouching 
in  some  sheltered  valley,  to  escape  a  raw  wind,  I  have  seldom  found 
them  elsewhere  than  among  the  limbs  of  the  tall  maples,  hickories 
and  elms.  There  they  spend  their  time,  obtain  their  living  from  the 
many  insects  that  infest  the  foliage,  flowers  and  bark,  and  build  their 
nests.  The  nests  I  have  found  were  usually  forty  to  sixty  feet  high, 
on  top  of  a  horizontal  limb.  The  male  evidently  exhausted  his 
strength  in  his  efforts  to  overcome  rivals  and  to  show  his  attentions 
to  his  favorite.  He  now  is  not  able  to  assist  in  building  the  nest.  His 
wife  does  that,  and  he  sings  while  she  works. 

May  6,  1897,  I  found  a  female  so  busily  engaged  nest-building  that 
she  had  not  time  to  stop.  Evidently  she  had  a  time  contract,  and  the 
limit  was  about  up.  She  gathered  fibres,  spiders'  webs  and  other 
building  material  from  the  bushes  and  brush  piles  all  around  me, 
and  carried  them  to  the  horizontal  limb,  about  fifty  feet  high,  on  an 
oak,  some  two  hundred  feet  away.  Sbe  scarcely  had  time  to  deposit 
her  load,  when  she  flew  back  for  more  material.  I  watched  her  a 
long  time  and  was  surprised  at  the  great  energy  she  exhibited.  In 
southern  Indiana,  the  eggs  are  laid  the  latter  part  of  May,  and  the 
young  are  out  of  the  nest  the  last  half  of  June.  About  that  time  the 
song  ceases. 

In  July,  most  of  them  leave,  some  lingering  through  August,  occa- 
sionally even  to  the  first  of  September.  The  latest  dates  I  have  are: 
Lafayette,  August  22,  1892;  Vermillion  County,  August  22,  1897; 
Plymouth,  Mich.,  August  15,  1894,  September  1,  1892. 

While  they  are  with  us  they  frequent  the  wooded  hillsides  and  the 
upland  woods,  as  distinguished  from  the  immediate  river  valley.  They 
are  not  associated  in  flocks,  but  are  evenly  distributed  through  woods 
of  the  proper  character.  Their  habits  are  such  as  make  them  of  great 
service.  Often,  from  among  the  high  limbs  of  a  tree,  one  will  be  seen 
to  dart  out  and,  flycatcher-like,  seize  flying  insects;  among  the  smaller 
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twigs  and  about  the  blossoms^  they  are  like  Yireos,  examining  both 
sides  of  every  leaf,  and  the  inside  as  well  as  the  outside  of  every 
blossom;  on  the  large  limbs,  they  may  be  often  mistaken  for  the  Black 
and  White  Warbler,  such  adepts  are  they  as  creepers.  Having  all 
these  traits,  they  are  excellent  general-purpose  birds,  as  insect- 
catchers. 

*270.    (659).    Dendroica  pennsylvanica  (Linn.). 

Chestnut-sided  Warbler. 


Head  of  Chestnut-vided  Warbler.    Natural  size. 

Adult  Male. — Upper  parts,  greenish-yellow,  streaked  with  black; 
crown,  yellow,  bordered  with  white,  then  enclosed  in  black;  sides  of 
head  and  under  parts,  pure  white;  lores,  with  a  line  through  the  eye 
and  one  below  it,  black;  a  conspicuous  chestnut-brown  stripe  on  the 
sides,  starting  in  a  line  with  the  black  mustache;  wing  and  tail 
feathers,  dark  brown,  edged  with  bluish-gray;  wing  bars,  white,  gen- 
erally fused  in  one  large  patch.  Female. — Similar,  but  less  highly 
colored;  black  on  head  obscure,  and  chestnut  streaks  thinner  and 
fewer  (Xehrling,  Pt.  V.,  p.  215).  Immature. — Different;  above,  con- 
tinuous light  olive-green;  below,  white;  ring  around  eye,  white;  no 
black  on  head;  sometimes  a  chestnut  streak  on  the  side;  wing  bars, 
clear  yellow.  The  clear,  yellow  wing  bars  and  white  under  parts  dis- 
tinguish birds  in  this  plumage. 

Length,  4.60-5.25;  wing,  2.40-2.65;  tail,  1.95-2.10. 

Range. — Eastern  North  America,  from  Panama  to  Manitoba,  On- 
tario and  Newfoundland.  Breeds  from  northern  New  Jersey,  Illinois 
and  the  Alleghany  ^lountains,  in  Georgia,  north.  Winters  from  Ba- 
hamas and  eastern  Mexico,  south. 

Nest,  in  fork  of  bush,  three  to  eight  feet  up,  of  bark  shreds  and 
grass,  lined  with  plant  down  and  hair.  Bggs,  4-5;  creamy-white,  with 
marking?  of  reddish  and  dark  brown,  chiefly  wreathed  about  the 
larger  end;  .65  by  .41). 

A  common  migrant  most  years,  but  sometimes  rather  rare.  In  the 
extreme  northern  part,  of  the  State  it  is  a  summer  resident;  La{X)rte 
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County  (Byrkit).  Dr.  A.  W.  Brayton  says  it  'T)reeds  sparingly  in  the 
north  of  the  State."  It  is  reported  as  breeding  in  Monroe  (Trombley), 
Wayne  (Alexander),  Kalamazoo  and  Ingham  counties,  Michigan 
(Cook,  B.  of  M.,*  p.  132).  It  also  breeds  in  northern  Ohio,  northern 
Illinois,  and  Mr.  Bobert  Ridgway  has  found  it  in  the  breeding  season 
as  far  south  as  Richland  County,  Illinois.  They  arrive  a  little  later 
in  spring  than  some  of  the  species  I  have  noted.  While  occasionally 
seen  as  early  as  April  24  (1881),  usually  they  appear  southward  after 
May  1,  and  northward  between  May  5  and  10.  First  arrivals  early 
and  late  years  are:  Knox  County,  April  24,  1887;  Brookville,  May 
2,  1881,  May  9,  1875;  Carroll  County,  May  4,  1885,  May  22,  1883; 
Wabash,  April  28,  1892;  Lafayette,  April  27,  1892;  May  16,  1897; 
Petersburg,  Mich.,  April  28,  1889,  May  11,  1893;  Chicago,  May  2, 
1896,  May  17,  1886.  The  latest  I  have  taken  it  at  Brookville  is  May 
12,  1882.  At  Lafayette  it  has  been  taken  May  28,  1892,  and  at  Chi- 
cago, May  30,  1894.  This  Warbler  is  found  in  the  Whilewater  Valley, 
on  the  wooded  hillsides  and  uplands.  There  it  ranges  from  the 
ground  to  the  tallest  treetops,  preferring  the  lower  growths,  in  the 
heat  of  the  day  often  seeking  comfort  and  quiet  in  a  cool  thicket  or 
a  brush  pile  near  the  ground.  As  they  move  through  the  trees  the 
wings  are  often  partially  raised  and  the  tail  somewhat  elevated,  indi- 
cating alertness  and  attention  to  its  duties  as  one  of  the  entomologists 
of  our  native  forests.  Where  they  make  their  summer  homes  they 
spend  their  time  about  the  borders  of  woods  and  in  second-growth 
timber.  In  New  England,  where  they  breed,  they  are  said  to  frequent 
the  more  open  woods  and  thickets  away  from  cultivation.  In  Ontario, 
Mr.  Mcllwraith  says  it  rears  two  broods.  Its  song  somewhat  resembles 
that  of  the  Summer  Warbler,  but,  once  known,  may  readily  be  distin- 
guished. Samuels  says  it  consists  of  the  syllables  ^che'^che-'che-'chS-e-ey 
and  he  mentions  also  a  rattling  cry,  at  times,  which  he  compares  to 
the  alarm  note  of  the  Maryland  Yellow-throat  (B.  N.  K,  p.  232). 

In  the  fall  they  are  more  numerous  than  in  the  spring.  While  in 
spring  the  markings  readily  aided  in  determining  the  species,  the  im- 
perfect markings  in  fall  tend  to  confuse  the  novice.  They  are  among 
the  first  migrants  to  appear  in  our  latitude,  sometimes  arriving  soon 
after  the  middle  of  August.  While  most  of  them  leave  before  the  last 
of  September,  they  sometimes  remain  until  after  the  1st  of  October 
(October  3).  In  1896  they  first  appeared  at  Lafayette  August  18, 
and  none  were  seen  after  August  27;  whereas,  in  1894,  they  had  re- 
mained until  September  4;  Warren  County,  September  15,  1897;  at 
Brookville,  September. 9,  1886;  at  Chicago,  111.,  September  24,  1895, 

67— Geol. 
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and  in  Lake  County,  Ind.,  September  18,  1881,  and  October  3,  1875. 
In  Wayne  County,  Michigan,  they  were  last  noted  August  30,  1894. 

They  are  said  to  eat  canker-worms,  flies,  ants,  caterpillars,  tipulida, 
beetles,  plant  lice  and  grasshoppers. 

271.    (660).    Dendroica  castanea  (Wils.). 

Bay-breasted  Warbler. 

Adult  Male. — Above,  ashy-olive,  thickly  streaked  with  black;  crown, 
chestnut-red;  forehead  and  sides  of  head,  black;  wing  bars,  white; 
outer  tail  feathers  with  wliite  patches  at  the  tips;  below,  throat  and 
breast  chestnut-brown,  lighter  than  the  crown;  rest  of  lower  parts, 
buflFy-white.  Adult  Female, — Above,  olive,  streaked  with  black,  with 
less  chestnut  on  the  crown;  below,  with  the  chestnut  fainter,  some- 
times only  traces  of  it.  Immature. — Above,  light  olive-green,  more 
or  less  streaked  with  black;  wings  and  tail  marked  much  as  in  the 
adult;  below,  whitish,  tinged  with  buffy ;  under  tail  coverts,  with  huffy 
tinge;  sides  of  breast  not  streaked.  Closely  resembles  immature  of 
D.  striata,  which  see. 

Length,  5.00-6.00;  wing,  2.75-3.00;  tail,  2.15-2.25. 

Range. — America,  from  Colombia  north  to  eastern  North  America, 
Hudson  Bay  and  Labrador;  west  to  Iowa  and  Missouri.  Breeds  from 
northern  Michigan  and  Maine,  north. 

Nest,  in  coniferous  trees,  in  low  woods,  5  to  20  feet  up;  of  evergreen 
twigs,  grass  and  lichens,  lined  with  feathers  and  hair.  Eggs,  4;  bluish- 
green  or  bluish-white,  spotted  with  brown,  sometimes  forming  wreath 
about  large  end;  .70  by  .50. 

The  Bay-breasted  Warbler  is  usually  a  very  rare  migrant  in  spring 
and  is  much  more  common  in  fall.  Some  springs  it  is  wanting  en- 
tirely, and  many  times,  when  present,  but  a  single  or,  at  most,  a  very 
few  individuals  will  be  seen  in  comparison  with  the  numbers  of  other 
species  that  prefer  the  same  woods.  They  arrive  a  little  later  than 
the  Chestnut-sided.  These  two  Warblers  are  always  associated  in  my 
mind  because  the  first  specimen  of  each  I  shot  were  taken  almost  at  the 
same  hour,  one  spring  morning,  when  almost  all  birds  were  new  to 
me.  They  were  new  discoveries  to  a  boy,  to  whom  the  high  branches 
above  became  filled  with  flitting  wings  and  a  repetition  of  t-sep  notea 
that  plainly  told  of  a  world  among  the  treetops,  peopled  by  beautiful 
forms,  unknown  to  the  common  run  of  mankind,  who,  though  they 
have  eyes  and  ears,  neither  see  nor  hear  the  inhabitants  of  that  land. 
Their  sight  has  not  been  quickened  to  see  the  unseen,  nor  their  ears 
attuned  to  nature's  harmony.    She  speaks  not  to  them,  because  they 
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have  no  comnnmion  with  her.  These  associations^  these  discoveries^ 
that  come  to  each  one  of  us^  are  a  part  of  life  that  mean  nothing  to 
any  one  save  the  individual  concerned.  To  him  they  are  much,  for 
they  are  a  part  of  his  being — an  experience  in  the  unfolding  of  his 
powers  that  has  been  translated  into  consciousness. 

They  seldom  reach  our  State  before  the  first  of  May,  the  earliest 
record  being  from  Knox  County,  April  30,  1881.  They  generally  pass 
northward  before  the  middle  of  May,  by  which  time  they  have  ap- 
peared throughout  the  northern  counties,  where  they  linger  occa- 
sionally until  May  20  or  25. 

First  appearances,  early  and  late  seasons,  are:  BrookvilJe,  May  2, 
1884;  May  12,  1882;  Bloomington,  May  4,  1886,  Carroll  County,  May 
4,  1886,  May  5,  1884,  1886;  Terre  Haute,  May  10,  1890;  Lafayette, 
May  5,  1893,  May  10,  1897;  Petersburg,  Mich.,  May  10,  1803,  May  14, 
1892;  Chicago,  111.,  May  3,  1895,  May  15,  1897.  They  do  not  remain 
long,  but  pass  rapidly  through,  the  last  remaining  at  Moore's  Hill, 
Greencastle  and  Lafayette  until  May  13,  1893;  Carroll  County,  May 
22,  1883;  Chicago,  III.,  May  24,  1894;  Petersburg,  Mich.,  May  18, 
1892. 

In  1881,  Mr.  Ridgway  found  them  very  common  for  a  few  days  in 
Knox  County.  In  1871,  Mr.  Aiken  tells  me  they  were  rather  common 
in  Lake  County.  They  were  very  common  in  Carroll  County  ^rom 
May  5  to  20, 1885  (Evermann).  They  seem  to  have  been  generally  ob- 
porved  in  1893  and  were  reported  tolerably  common  that  year  at 
Grcencastle,  Lafayette  and  Moore^s  Hill.  I  have  never  heard  it  sing. 
Mr.  Maynard  says  its  song  begins  like  that  of  the  Blackpoll  and  has 
a  terminal  warble  similar  to  that  of  the  Redstart.  To  Mr.  Langille's 
ear,  it  bears  no  resemblance  to  either,  "but  is  a  very  soft  warblo,  some- 
what resembling  the  syllables  fse-chce,  tse-rliee,  tse'cher,  tae-cliee,  tse- 
chee,  but  far  too  liquid  to  admit  of  exact  spelling.'' 

In  habits,  the  Chestnut-sided  Warbler  and  this  appear  to  me  much 
alike.  This  bird  I  have  not  found  among  the  higher  foliage  of  trees, 
preferrinfi:  the  lower  branches  and  exhibiting:  a  preference  for  the 
groves  and  more  open  woods  rather  than  the  denser  forest.  It  is  rather 
slu<r^n<h  in  its  movements,  as  it  assists  in  gleaning  amons,^  the  loaves 
and  branches,  the  insect  population  of  the  trees  in  our  pastures  and 
more  open  woodland.  In  fall,  they  begin  to  appear  early  in  Septem- 
ber, and,  while  the  greater  part  leave  that  month,  some  occasionally 
remain  until  late  October.  The  earliest  fall  arrival  in  Ijake  County  is 
September  2,  18^3.  They  were  last  seen  there  September  28,  1879, 
October  3,  1875.  Similar  records  show  they  arrived  at  Brookville 
September  7,  1886,  were  last  seen  October  9,  1879;  at  Lafayette,  ar- 
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rived  September  11,  1894,  departed  September  21,  1896;  at  Greens- 
burg,  Ind.,  last  seen  September  26,  1897;  Cincinnati,  0.,  arrived  Sep- 
tember 4,  1879;  the  fall  of  1878  they  were  common  until  October  1, 
and  the  last  departed  October  20.  In  Indiana,  they  are  much  more 
regular  in  appearance,  as  well  as  more  numerous,  in  the  fall,  sometimes 
being  very  abundant.  The  falls  of  1894  and  1896  they  were  common 
at  Lafayette  (L.  A.  and  C.  D.  Test).  Prof.  King  notes  that  nineteen 
ate  7  ants,  7  lepidoptera,  6  diptera,  15  beetles,  6  leafhoppers  and  1 
dragon  fly  (Geol.  of  Wis.,  I.,  p.  497). 

In  the  fall,  when  so  many  of  these  birds  are  in  immature  or  im- 
perfect plumage,  it  is  very  difficult  to  distinguish  such  birds  from  the 
next  species.  This  species  (castanea)  is  white  below,  tinged  with 
buffy  or  creamy-buflE,  especially  on  the  flanks,  while  the  next  species 
(striata)  is  clear,  pale  yellowish  below.  Dr.  Langdon  gives  the  fol- 
lowing notes  on  distinguishing  characteristics  of  these  fall  birds:  "A 
comparison  of  specimens  of  both  species  shows  that  the  chin,  or 
feathered  space  between  the  forks  of  the  lower  mandible,  is  consider- 
ably wider  in  castanea  than  in  striata,  arguing  a  greater  width  ot 
ba^^e  of  bill  in  the  former  species.  Tlie  hill  of  castanea  is  generally 
the  larger  in  every  way,  hut  its  greater  width  at  base  is  especially  evi- 
dent'' (Jour.  Gin.  Soc.  N.  H.,  I.,  1879,  p.  171). 

272.    (♦^^l).    Dendroica  striata  (Forst.). 

Black-poll  Warbler. 

Adult  Male. — Crown,  deep  black;  other  upper  parts,  grayish, 
streaked  with  black,  the  wings  with  two  white  bars;  lower  parts,  in- 
cluding lower  tail  coverts,  pure  white;  sides  of  throat,  streaked  with 
black,  meeting  on  the  chin.  Adult  Female. — Above,  dull  olive-green, 
everywhere  streaked  with  black;  beneath,  whitish,  tinged  with  yellow, 
the  sides,  and  sometimes  the  sides  of  throat,  with  dusky  streaks. 
Immature. — Above,  brighter  olive-green,  not  so  distinctly  streaked; 
below,  more  yellowish,  sides  not  streaked;  lower  tail  coverts,  pure 
white. 

Length,  6.00-5.75;  wing,  2.80-2.90;  tail,  2.06-2.26. 

Note. — It  is  almost  impossible  to  distinguish  the  immature  plu- 
mages of  this  species  and  D.  castanea.  However,  with  close  attention 
to  three  characters,  they  may  be  distinguished  when  other  means  fail. 
In  D.  striata,  (1)  the  lower  tail  coverts  are  pure  white;  (2)  the  color- 
ing of  the  lower  parts  is  decidedly  yellowish;  (3)  the  sides  of  the 
breast  are  unstreaked.  In  D.  castanea,  (1)  the  lower  tail  coverts  are 
buffy;  (2)  the  coloring  of  the  lower  parts  is  buffy;  (3)  the  sides  of  the 
breast  are  often  indistinctly  streaked  with  dusky. 


Birds  op  Indiana.  1061 

Banoe. — ^America^  from  Colombia  over  eastern  United  States  to 
Labrador,  Alaska  and  Arctic  coast;  west  to  Bocky  Mountains.  Breefds 
from  northern  New  England,  northward.  Winters  from  Cuba,  south- 
ward. 

Nest,  in  spruce  trees,  from  ground  to  10  feet  up;  of  grasses,  roots, 
lichens  and  spruce  twigs,  lined  with  grass  and  feathers.  HggSy  4-5, 
rarely  3;  white,  sometimes  with  creamy,  grayish,  greenish  or  pinkish 
tinge,  marked  with  some  shade  of  gray,  usually  olive,  and  usually 
spotted  and  speckled  with  burnt  umber,  russet  or  drab,  heaviest  at 
larger  end;  .71  by  .50. 


Head  of  Blaek-poll  Warbler.    Natural  size. 

The  Blackpoll  Warbler  is  usually  the  last  of  the  tree  warblers  to 
arrive,  and  also,  at  times,  is  among  the  last  to  depart.  It  is  an  irregu- 
lar migrant,  generally  rather  rare,  but  some  years  common;  usually 
most  common  in  fall.  They  rarely  reach  our  southern  borders  by 
April  27  (1888),  but  it  is  usually  near  the  10th  of  May  when  they 
should  be  expected,  and  at  times  much  later  than  that.  Whenever 
they  come  they  often  remain  until  after  May  20,  and,  in  the  northern 
part  of  the  State,  occasionally  until  the  last  of  the  month.  When 
these  birds  appear,  some  of  the  earlier  Warblers  have  passed  through. 
Their  arrival  is,  to  me,  always  a  matter  of  note.  I  love  to  hail  a 
bird  whose  business  each  year  carries  it  half  around  the  earth.  Their 
deliberate  ways  are  characteristic.  It  matters  not  whether  it  is  in 
making  their  long  journey  from  the  Equator  to  the  Arctic  Circle,  to 
build  their  home  and  rear  their  young,  or  in  making  a  trip  through 
the  boughs  of  a  maple  tree,  to  gather  insects  for  the  morning  meal — 
there  is  the  same  deliberation  as  though  there  was  a  studied  effort  to 
have  every  motion  count.  They  seem  to  me  directly  opposite  in  char- 
acter to  the  Black-throated  Blue  Warbler,  which  makes  many  mo- 
tions for  every  stroke.  Early  and  late  first  arrivals  are:  Vincennes, 
April  27,  1888;  Bloomington,,  April  28,  1885;  Terre  Haute,  May  4, 
1887;  Greensburg,  May  6,  1895;  Brookville,  May  9,  1897,  May  23, 
1883;  Lafayette,  May  6,  1894,  May  12,  1893;  Richmond,  May  19, 
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1897;  Carroll  County,  May  21,  1883,  1885;  Francisville,  May  9,  1896; 
Lake  County,  May  16,  1897;  Chicago,  May  11,  1895,  May  20,  1894. 

Last  spring  records:  Madison,  May  23,  1888;  Richmond,  May  21^ 
1897;  Lafayette,  May  29,  1892;  Lebanon,  May  30,  1894;  Lake  County, 
May  30,  1894;  Brookville,  May  24,  1897.  The  spring  of  1897  they 
were  common  at  Brookville  and  Richmond;  that  of  1895  and  1896,  in 
the  vicinity  of  Chicago,  111.;  1890,  at  Greencastle,  Ind.;  1888,  at 
Petersburg,  Mich. 

WTien  with  us,  in  spring,  the  males  greatly  outnumber  the  females. 
They  are  found  in  all  kinds  of  woodland,  at  varying  heights  among 
the  trees,  but  generally  not  very  near  the  ground.  Sometimes  they 
visit  the  orchard  and  lawn,  seeming  to  prefer  evergreen  trees.  I  have 
found  them  in  ravines,  among  low  bushes,  uttering  a  chip  now  and 
then,  while  busy  looking  for  food,  lis  song  is  the  syllable  chi,  re- 
peated five  or  six  times — chi-chi-ehi-chi-chi.  The  notes  are  ?taccato 
and  are  of  equal  length;  the  first  is  usually  low,  then  rising  until  the 
two  next,  the  last  of  which  is  loudest,  the  final  one  being  lower  than 
they.  This  is  often  uttered  for  a  consideral)le  time,  with  only  a  slight 
interval,  punctuated  by  a  chip  between  songs.  Again,  but  occasionally 
will  its  song  be  heard,  and  there  will  be  great  breaks  in  the  music. 
Often,  when  the  foliage  has  become  too  dense  to  see  the  birds  among 
the  trees,  this  queer,  pleasing  melody  will  sound  forth  and  tell  us 
the  author  is  in  no  haste  to  t-ake  his  leave.  In  fall  they  return,  to  be- 
come a  puzzle  to  the  student  of  birds.  The  plumages  of  the  young  and 
females  of  this  species  and  of  the  fall  and  immature  specimens  of 
casianea.  so  nearly  match  that  at  times  a  serious  question  arises  as  to 
their  identity.  Tender  the  last  species  has  been  indicated  how  they 
may  be  distinguished.  At  this  season  they  may  be  observed,  at  times, 
following  the  custom  of  some  other  Warblers  and  frequenting  the 
fencerows,  roadsides  and  weedy  stubble.  They  first  appear  about  the 
lower  end  of  Lake  Michigan  late  in  August.  The  bulk  pass  through 
in  September,  but  some  are  at  times  found  into  early  October.  First 
and  last  dates  when  they  were  noted  in  the  fall  indicate  the  extent  of 
their  autumnal  visits:  Chicago,  111.,  August  25,  1885,  September  21, 
1896;  Lake  County,  Ind.,  September  2,  1883,  September  25.  1875; 
Sandusky,  0.,  last,  October  4,  1896;  Brookville,  September  21  to  Oc- 
tober 13,  1883;  Greencastle,  September  28,  1890.  Their  numbers  are 
greater  in  fall,  and  some  years  they  are  abundant.  They  were  common 
at  Brookville  in  the  fall  of  1883;  at  Bicknell,  September  6  to  17, 
1894;  in  the  vicinity  of  Chicago.  August  25  to  September  5,  1885,  and 
August.  29  to  September  21,  1896. 
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Four  specimens  were  examined  by  Prof.  F.  H.  King.  They  had 
eaten  a  caterpillar^  3  beetles  and^  it  was  estimated^  13  other  insecta. 
They  are  also  said  to  eat  canker-wonns. 

278.    (062).    Dendroica  blaokbuniiaB  (Umel.). 

Blackbumian  Warbler. 

Adult  Male. — ^Above,  including  wings  and  tail,  black;  wing  patchy 
white;  back,  rariegated  with  white;  several  lateral  tail  feathers,  mostly 
white;  crown  spot,  eyelids,  line  over  the  eye,  throat  and  breast,  bril- 
liant or  flame  color,  contrasting  beautifully  with  the  black  surround- 
ings; sides,  streaked  with  black.  Female. — Black  of  upper  parts  re- 
placed by  brownish-olive,  with  black  streaks;  flame  color  replaced  by 
yellow;  two  white  wing  bars.  Immature. — ^With  the  markings  still 
paler,  almost  buffy,  the  crown  patch  very  faint;  above,  brownish. 

Length,  4.26-6.50;  wing,  2.50-2.80;  tail,  1.90-2.10. 

Range. — America,  from  Ecuador  north  over  eastern  United  States, 
etc.,  to  Labrador;  west  to  Manitoba,  Utah  and  New  Mexico.  Breeds 
from  South  Carolina  north  along  the  Alleghany  Mountains,  and  Mas- 
sachusetts and  Minnesota,  northward.  Winters  from  Bahamas  and 
eastern  Mexico,  southward. 

Nest,  in  pine  or  hemlock  tree,  8  to  60  feet  from  ground,  10  feet  out 
from  tnmk,  on  horizontal  limb;  of  hemlock  twigs,  rootlets,  bark,  pine 
needles,  moss,  loosely  woven,  lined  with  horsehair,  feathers  and  grass. 
Eggs,  4;  greenish-white,  spotted  and  blotched  everywhere,  but  most 
thickly  at  larger  end,  with  different  shades  of  purple  and  brown, 
almost  black  in  some  instances;  .69  by  .61. 

This  beautiful  warbler  is  a  regular  migrant,  varying,  as  all  the 
Warblers  do,  in  numbers.  They  are  generally  common,  some  years 
abundant.  This  is  one  of  the  second  early  Warblers,  coming  as  the 
maples  and  elms  are  putting  forth  small  leaves,  and  while  the  hickories 
and  oaks  are  still  bare.  They  frequent  trees,  usually  spending  most 
of  their  time  among  the  higher  branches,  but  at  times  with  other 
Warblers,  busying  themselves  lower  down  among  the  foliage.  They 
are  generally  associated  with  Black-throated,  Green  and  Chestnut- 
sided  Warblers.  The  earliest  record  I  have  of  its  spring  arrival  at 
Brookville  is.  April  15,  1887,  the  latest  May  7,  1875  and  1892.  For 
the  following  places:  Richmond,  April  22,  1897;  Greensburg,  April 
27,  1885,  May  14,  1893;  Greencastle,  May  6,  1873;  Bloomington, 
April  21,  1885,  April  27, 1886;  Carroll  County,  April  28,  1885;  Lafay- 
ette, April  29,  1893,  May  8,  1897;  Waterloo,  April  30,  1897;  Chicago, 
111..  April  29,  1886.  May  18,  1807;  Petersburg,  Mich.,  May  5,  1889, 
Mav  16,  1888. 
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The  dates  at  which  they  were  last  seen  in  spring  are  Brookville, 
May  11,  1882;  Richmond,  May  19,  1897;  Carroll  County,  May  24, 
1883;  Lafayette,  May  21,  1892;  Lake  County,  May  30,  1894.  Their 
breeding  ground  begins  not  far  north  of  us,  and  from  the  time  the  last 
ones  leave  until  the  first  fall  migrants  appear,  with  their  faces  turned 
the  other  way,  is  but  a  few  weeks  less  than  three  months.  They 
may  even  be  found  breeding  in  this  State,  as  they  are  reported  to 
have  bred  in  Kalamazoo  County,  Mich.  (Cook,  B.  of  M.,  p.  133).  They 
begin  to  arrive  from  the  north  after  the  middle  of  August — Chicago, 
August  21,  1886;  Cincinnati,  August  30,  1877;  Vermillion  County, 
Lid.,  August  19,  1897  (Bamett);  and  through  the  next  month  or  six 
weeks  are  to  be  found  frequenting  the  same  kinds  of  woods  they  did 
in  spring.  Usually  all  have  passed  by  October  1,  but  they  are  some- 
times to  be  found  after  the  middle  of  that  month  (Brookville,  October 
14,  1889;  Cincinnati,  October  18,  1879).  They  are  the  first  of  the 
migrating  Warblers  to  arrive  in  numbers  in  the  fall,  and  although  the 
brilliant  colors  of  the  spring  have  been  replaced  by  plainer  hues,  they 
may  be  recognized.  At  that  season,  they  are  usiially  much  more 
numerous  than  they  are  in  spring.  As  they  return  in  the  fall,  they 
are  silent,  having  lost  the  song  they  sang  the  preceding  spring.  Mr. 
Minot  likens  that  song  to  the  syllables  wee-see-wee-see,  tsee,  tsee,  tsee, 
tsee,  tsety  tsee,  (see,  the  latter  notes  ascending  in  the  scale  until  the  last 
one  becomes  shrill  and  fine.  In  summer  he  says  it  sings,  wee-see-wee- 
see-wee-see  (weesee-ick).  Their  food  consists  of  beetles,  caterpillars, 
ants,  bugs,  crane  flies,  ichneumon  flies,  and  other  insects  (King,  Geol. 
of  Wis.,  I.,  p.  504).  They  pass  southward  to  their  winter  quarters, 
where  great  numbers  of  the  brighter  birds  fall  victims  of  the  plumage 
gatherer.  They  are  found  in  this  northern  land  again,  but  not  freely 
flitting  among  the  greening  trees,  now  showing  their  beautiful  throats, 
then  singing  their  queer  little  songs,  but  as  articles  of  adornment, 
with  other  native  birds.  Their  appearance  upon  the  apparel  of  our 
women  serves  as  a  continual  reminder  of  what  a  fearful  oflEering  of 
life  the  great  Goddess  of  Fashion  yearly  demands  at  our  hands.  Upon 
her  altars  are  sacrificed  annually  an  innumerable  host  of  man's  good 
friends,  the  insect  eating  birds. 
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'*'274.    (663a)     Dendroica  dominica  albilora  Ridgway. 

Sycamore  Warbler. 
Synonym,  White-browed,  Yellow-throated  Warbler. 

Adult — Sexes  alike;  above,  blue-gray,  the  back  not  streaked;  a  line 
over  eye,  yellow  in  front;  white  behind;  sides  of  neck  and  two  wing- 
bars,  white;  forehead,  sides  of  head  and  sides  of  neck  and  streaks  on 
sides  of  body,  black;  throat,  yellow;  other  lower  parts,  white. 

Length,  4.50-5.50;  wing,  2.50-2.65;  tail,  2.00-2.25;  bill,  .45-.48. 

Bange. — Eastern  North  America,  from  Honduras;  north  in  Mis- 
sissippi Valley  to  Kansas,  Indiana,  Michigan,  West  Virginia  and  Ohio; 
east  to  North  Carolina.  Breeds  from  Texas  and  Mississippi,  north. 
Winters  from  lower  Bio  Grande  Valley,  south. 

Nest,  in  fork,  far  out  on  a  high  limb,  usually  of  a  sycamore. 

The  Sycamore  Warbler  is  a  common  summer  resident  along  the 
streams  of  southern  Indiana,  where  timber  containing  sycamore  trees  is 
found  It  is  very  common,  particularly  in  the  spring,  along  the  White- 
water Biver  as  far  up  as  Brookville.  There,  but  few  ascend  the  east 
fork  of  that  stream,  and  it  is  consequently  rare  at  Bichmond,  while  it  is 
common  along  the  west  fork  to  Laurel,  and  has  been  taken  at  Conners- 
ville.  It  is  common  up  the  Wabash  Valley  to  Park  and  Montgomery 
Counties,  where  I  found  it  May  19  and  20,  1887,  along  the  Valley 
of  Sugar  Creek,  and  to  Carroll  County;  also  up  the  White  Biver  Valley 
to  Indianapolis.  Higher  up  the- Wabash  they  are  rare  and,  perhaps, 
in  some  places,  of  accidental  occurrence.  They  have  been  reported 
during  the  breeding  season  from  Greencastle  (Hughes,  Earlle),  and 
Lafayette  (L.  A.  and  C.  D.  Test),  where  they  are  rare,  as  they  also 
are  at  Ft.  Wayne  (Stockbridge).  Thoy  range  north  into  Michigan, 
where,  in  Monroe  County,  they  were  reported  tolerably  common  to 
1887,  but  are  now  rare  (Trombley).  and  to  the  vicinity  of  Detroit. 
They  also  cross  Ohio,  being  tolerably  common  as  far  as  Columbus 
(Wheaton),  and  are  found  near  Cleveland  (Forest  and  Stream,  Vol. 
VI.,  1S7(),  p.  300).  They  have  not  been  found  in  the  Kankakee 
Valley,  or  north  of  it,  in  this  State,  yet  it  has  been  noted  rarely  in 
northern  Illinois.  The  coincidence  of  the  range  of  this  species  with 
that  of  the  Cerulean  Warbler  is  notable.  Yet  they  o(.»cupy  entirely 
different  ground,  thus  complementing  each  other.  The  Sycamore 
Warbler  does  not  depart  from  the  vicinity  of  streams,  even  following 
small  creeks,  along  which  sycamores  grow,  for  quite  a  distance  towards 
their  source.  They  seem  to  prefer  these  trees,  spending  much  time 
among  their  highest  branches,  but  they  may  also  be  found  among  all 
the  trees  fringing  waterways,  sometimes  quite  near  the  ground,  and 
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often  are  seen  among  our  orchards,  lawns,  and  even  the  shade  trees 
along  the  streets  of  towns  in  the  valleys.  They  never  enter  the  wood- 
land. There,  on  the  contrary,  the  Cerulean  Warbler  prefers  to  make 
his  home,  especially  among  the  woods  of  the  hillsides  and  uplands. 
The  song  of  the  Sycamore  Warbler,  as  I  catch  it,  is  as  follows:  Twit, 
che-e,  che-e,  cke-e,  che-By  che-^y  che-d.  This  is  about  ita  usual  length. 
The  first  syllable  is  abrupt,  with  rising  inflection,  then,  after  a  slight 
pause,  the  remainder  is  uttered  at  the  same  pitch  until  the  last  syllable, 
which  ends  sharply  with  a  slight  rise  in  tone.  'Hie  whole  song  is 
very  unique.  Its  not^s  are  clear  and  distinct,  and  it  is  pitched  in 
such  a  key  that  it  may  be  heard  under  favorable  circumstances  over 
a  quarter  of  a  mile.  They  arrive  very  early  in  spring,  being  one  of  the 
very  first  Warblers  to  attract  one's  attention,  and  they  usually  become 
very  common  at  once. 

Its  longer  flights  much  resemble  those  of  the  Chipping  Sparrow. 
Its  shorter  ones,  as  with  quivering  wings  it  beats  rapid  strokes  when 
moving  from  limb  to  limb,  remind  one  of  the  movements  of  the 
Kingbird. 

The  dates  of  early  and  late  first  arrivals  are:  Brookville,  April  3, 
1882,  April  27,  1895;  Knox  County,  April  17,  1881;  Bloomington, 
April  14,  1886;  Terre  Haute,  April  14,  1888:  Richmond,  April  16, 
1888;  Greencastle,  April  22,  1893,  May  7,  1892;  Lafayette,  April  25, 
1896;  Carroll  County,  April  20,  1884,  May  9,  1883;  Wabash,  April 
28,  1892;  Petersburg,  Mich.,  April  17,  1889,  April  28,  1893. 

Evidently  they  pu?h  on  without  delny  to  their  most  northern  breed- 
ing places.  I  have  noted  them  mating  April  22  (1881)  and  May  19 
(1882)  I  obtained  a  specimen  containing  an  egg  ready  to  be  laid.  I 
found  no  description  of  its  nest.  Late  in  summer  they  may  be  seen 
among  the  orchards  more  than  in  the  spring.  I  have  never  observed 
one  at  Brookville  later  than  September  25,  but  in  the  northern  part 
of  the  State  and  in  Michigan  they  have  been  reported  in  October. 
I  am  under  obligations  to  Mr.  Jerome  Trombley,  of  Petersburg,  Mich., 
for  the  interesting  account  of  his  experience  with  this  bird  here  given. 
It  may  be  sought  under  similar  conditions  in  northern  Indiana: 

"The  Sycamore  Warbler  is  a  rare  summer  resident  in  Monroe 
County,  Mich.  It  is  the  first  of  the  Warblers  to  arrive  in  the  spring, 
appearing  here  some  years  as  early  as  the  20th  of  April.  The  Louisi- 
ana Water  Thrush,  another  species  of  the  same  family,  however,  ar- 
rives about  the  same  time,  if  not  earlier.  The  favorite  haunts  of 
the  Sycamore  Warblers  are  in  the  wooded  bottom  lands  along  Raisin 
River,  confining  themselves  principally  to  the  tops  of  the  huge  Ffyca- 
more  trees  which  skirt  the  banks  of  the  stream.    They  very  rarely 
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•descend  lower  than  25  or  30  feet  from  the  ground.  I  have  shot 
these  birds  when  they  were  at  a  height  of  90  feet,  and  appeared  from 
below  not  much  larger  than  Humming-birds,  but  their  creeper-like 
habits  render  them  easy  of  identification.  The  constant  habit  of 
remaining  at  such  heights,  coupled  with  extreme  restlessness,  make 
them  one  of  the  most  difficult  species  to  secure. 

"The  song  is  quite  loud  and  spirited,  and  can  easily  be  heard  and 
distinguished  at  a  distance  of  300  or  400  yards.  Some  authors  state 
the  song  resembles  that  of  the  Indigo  Bunting.  By  others  it  is  likened 
to  that  of  the  Black  and  White  Warbler,  or  to  the  Pine  Warbler'g. 
The  fact  is,  according  to  my  experience,  the  song  is  a  very  character- 
istic one,  and  bears  no  resemblance  to  anything  I  have  ever  heard 
the  above  mentioned  birds  utter.  It  may  be  expressed  by  the  sylla- 
bles, tee-o,  tee-o,  tow-teey  accented  on  the  syllable  tee,  with  a  rising 
inflection  on  the  final  syllable.  The  8ong  is  repeated  at  intervals  of 
10  to  15  seconds,  and  kept  up  for  aii  hour  or  more.  They  remain 
but  a  few  moments  feeding  or  singing  in  the  same  tree,  but  are  off 
to  another,  and  after  making  the  rounds  of  several  trees,  will  perhaps 
be  back  in  the  first  tree  at  the  end  of  15  or  20  minutes.  My  greatest 
desire  in  regard  to  this  interesting  little  bird  has  been  to  secure  a 
nest  and  its  complement  of  eggs,  but  am  sorry  to  say  that,  so  far, 
I  have  been  unsuccessful. 

"I  can  therefore  say  but  little  of.  the  nesting  habits.  For  three  or 
four  successive  years,  I  searched  long  and  diligently,  examining  the 
tree  tops,  as  well  as  I  could  from  the  ground,  hoping  to  discover  a 
nest,  and  had  come  to  the  conclusion  that  I  would  never  succeed. 
Fortunately,  on  the  10th  of  May,  1880,  I  chanced  to  see  one  of  these 
birds  alight  on  the  trunk  of  a  tree,  with  building  materials  in  its 
bill.  In  a  few  moments  it  flew  to  the  top  of  a  large  sycamore,  and 
then  near  the  end  of  a  small  horizontal  branch,  where  at  last  I  had 
the  pleasure  of  locating  the  long  looked-for  nest.  I  estimated  the 
height  from  the  ground  to  be  somewhere  between  60  and  75  feet, 
and  on  the  end  of  a  branch  20  feet  from  the  trunk.  The  branch 
would  not  bear  a  weight  of  over  fifty  pounds,  and  with  trunk  of  the 
tree  7  feet  in  diameter  at  the  base,  the  first  limb  being  40  feet  from 
the  ground,  I  made  up  my  mind  that  this  nest  was  simply  unattain- 
able, except  by  extraordinary  means.  The  next  day  I  returned,  and, 
with  the  aid  of  a  good  field-glass,  I  discovered  that  the  nest  looked 
as  if  nearly  completed,  and  the  birds  were  at  work,  apparently,  putting 
in  the  lining.  It  was  placed  in  the  fork  made  by  two  smaller  branches 
springing  up  from  the  branch  on  which  the  neat  rested.  I  was  unable 
to  determine  the  materials  which  composed  the  nest,  which  appeared 
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about  the  size  of  that  of  the  Cerulean  Warbler.  The  identity  of  this 
nest  was  ascertained  beyond  a  doubt.  A  good  view  was  had  of  the 
female  when  first  seen  carrying  the  materials  for  building;  also  on  the 
next  day  with  the  glass,  while  she  was  at  work  on  the  nest.  The 
well-known  song  of  the  male  was  heard  in  the  vicinity  all  the  while 
that  nidification  and  incubation  was  going  on. 

"The  above  article  was  written  several  years  ago  for  a  friend,  who 
desired  me  to  give  him  some  information  from  my  observations  of  the 
family  of  Warblers  in  this  locality.  I  have  been  able  to  add  but  little 
of  interest  since  in  regard  to  the  Sycamore  Warbler.  As  the  timber 
is  being  cut  from  the  bottom  lands,  they  have  become  much  rarer 
than  formerly.  I  am  not  positive  that  I  saw  more  than  a  single  bird 
this  year,  1897.  In  the  swamps,  away  from  the  river,  where  sycamores 
grow  plentifully,  I  have  sometimes  come  across  a  few  of  these  birds, 
and  I  believe  they  nested  there,  as  they  were  seen  or  heard  as  late  as 
July.  This  species  departs  for  their  winter  habitat  along  the  last 
of  September,  or  the  first  of  October,  as  I  have  never  been  able  to 

r 

detect  their  presence  later  than  the  10th  of  October. 

275.    (667).    Dendroica  virens  (Gmel.). 

Black-throated  Green  Warbler. 

Adult  Male. — Above,  bright  olive-green;  wing,  crossed  by  two  white 
bars;  line  over  the  eye  and  side  of  face,  gamboge-yellow;  chin,  throat 
and  breast,  deep  black;  belly,  white.  Adult  Female. — Similar,  but 
black  markings  more  or  less  broken  by  yellow  or  whitish.  Imma- 
ture.— Similar  to  female;  black  markings  almost  replaced  by  yellow. 

Length,  4.35-5.40;  wing,  2.40-2.55;  tail,  1.90-2.05. 

RA.NGE. — Eastern  North  America,  from  Panama  and  Cuba,  north- 
ward to  Hudson  Bay,  straggling  to  Greenland  and  Europe.  Breeds 
from  South  Carolina,  northward  along  the  Alleghanies.  Common, 
northern  Ohio  and  northern  Illinois  and  Michigan,  northward.  Win- 
ters from  Cuba  and  Mexico,  southward. 

Nesty  in  woods,  usually  on  horizontal  branch  of  coniferous  bush  or 
tree;  2  to  50  feet  up;  of  bark,  grass,  twigs,  fibres,  feathers;  lined  with 
down.  EggSy  4;  white  or  creamy-white,  spotted  with  burnt  umber  or 
russet,  and  purplish-gray,  usually  arranged  in  wreaths  about  larger 
ends;  .64  by  .48. 

The  Black-throated  Green  Warbler  is  a  very  common  migrant.  Few 
among  the  Wood  Warblers,  perhaps  none,  are  as  well  known  as  this. 
It  comes  after  the  earliest  ones  have  renewed  their  acquaintance,  and 
is  one  of  several  that  seem  to  be  associated  at  this  season.     It  spends 
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its  time  here  among  the  larger  trees  in  woodland,  both  wood  pastures 
and  foreete.  There  among  the  foliage,  fEom  lowest  limb  to  topmost 
bough,  it  may  be  found,  in  company  with  Blackbumian  and  Chestnuts 
sided  Warblers.  Occasionally  they  are  found  among  the  orchard  trees. 
They  arrive  southward  from  April  23  to  May  8,  and  about  the  north- 
em  boundary  May  1  to  10.  Early  and  late  dates  are  Brookville,  April 
26,  1881,  1886,  and  1893,  May  8,  1882;  Greensburg,  April  26,  1893, 
May  13, 1894;  Lafayette,  April  27, 1892,  and  1893,  May  6,  1897;  Car- 
roll County,  April  28, 1885,  May  5, 1894;  Sedan,  April  24, 1894,  April 


30,  1896;  Lake  County,  May  11,  1884;  Chicago,  III,  May  1,  1896, 
May  6,  1886;  Petersburg,  Mich.,  May  2,  1888,  May  9,  1897.  If  they 
arrive  early,  they  usually  remain  from  one  to  two  or  three  weeks,  but 
if  they  are  late  coming  they  pass  through  rapidly.  The  latest  date 
for  southern  Indiana  is  May  13,  1894  (Greensburg);  for  northern 
Indiana,  May  24,  1879  (Lake  County).  Some  unusual  records  have 
been  made  by  Messrs.  Dury  and  Freeman  at  Cincinnati,  0.  The 
earliest  arrival  is  April  22,  1878,  and  he  noted  them  there  July  23, 
1879,  and  Hays:  "They  were  somewhat  common  about  July  30,  1879" 
(Joum.  Gin.  Soc.  N.  H.,  July,  1879). 

It  breeds  in  Michigan,  south  to  Montcalm  and  Kent  Connties  (Cook, 
B.  of  Mich.,  p.  134),  and  has  been  reported  as  breeding  in  northern 
Illinois  {W.  W.  Cooke),  and  northern  Ohio  (Wheaton).  Its  song  is 
very  peculiar,  and  cannot  be  mistaken  for  that  of  any  other  bird.  Mr. 
John  Borroaghs  has  expressed  its  notes  by  three  straight  lines: 
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In  fall  they  axe  abundant^  frequenting  every  kind  of  woodland  from 
second-growth  to  virgin  forest.  While  they  are  changed  some  in  appear- 
ance from  the  previous  spring,  they  may  readily  be  recognized.  They 
first  appear,  a  few  of  the  vanguard,  late  in  August,  and  remain  until 
after  October  1.  First  arrivals:  Vermillion  County,  August  23,  1897; 
Lafayette,  August  27, 1896;  Lake.  County,  September,2, 1883;  Wabash, 
September  11,  1892;  Brookville,  August  29,  1887.  Last  records: 
Lake  County,  October,  1881;  Chicago,  October  5,  1894,  and  1895; 
Lafayette,  October  5,  1895;  Brookville,  October  8,  1884,  and  1885. 
The  Black-throated  Green  Warbler  is  the  most  even  in  its  dates  of 
migration  of  any  of  the  genus.  This  is  distinctly  shown  when  one 
examines  a  series  of  dates,  running  over  a  number  of  years.  Their 
food  is  practically  the  same  as  all  of  the  family — ^large  numbers  of 
insects.  Prof.  King  found  that  of  twelve  specimens  examined,  one 
had  eaten  a  moth;  three,  seven  caterpillars;  three,  eleven  beetles;  and 
one,  two  diptera;  one,  six  larvae,  probably  caterpillars,  and  one  a 
heteroptera  (Geol.  of  Wis.,  L,  p.  502).  Prof.  Forbes  has  ascertained 
they  eat  hymenoptera,  caterpillars  and  curculios.  Their  woodland 
habits,  and  also  those  of  other  species,  while  beneficial,  are  not  so 
noticeably  of  value  as  they  would  be  if  they  frequented  our  fruit  and 
shade  trees  more.  Doubtless,  with  the  lessening  of  our  wooded  area 
and  the  increase  of  acreage  in  orchards,  they  will  more  and  more  be 
found  there. 

276.    (<)70).    Dendroica  kirtlandi  Batrd. 

Kirtland's  Warbler. 

AdulL — Above,  bluish-gray;  back,  more  brownish  and  streaked  with 
black;  lores  and  narrow  frontal  band,  black;  no  white  wing  bars;  awhite 
spot  on  each  eyelid;  below,  pale  yellow;  sides  of  throat  and  of  body 
streaked  with  black.     Adult  Female. — Similar,  but  paler. 

Length,  5.30-6.00;  wing,  2.60-2.90;  tail,  2.25-2.50. 

Range. — From  Bahamas,  northwest  over  southeastern  United 
States,  migrating  through  eastern  part  of  Mississippi  Valley  and  west- 
ern Lake  r^on.     Breeding  range  unknown.     Winters  in  Bahamas. 

Nest  and  Eggs,  unknown. 

Kirtland's  Warbler  is  a  very  rare  bird,  known  from  but  a  few  locali- 
ties in  the  United  States  as  a  migrant. 

The  first  specimen  known  from  Indiana  was  taken  at  Wabash,  by 
Mr,  W.  0.  Wallace,  May  4,  1892. 

Mr.  Wallace  says:  ^^I  took  it  in  a  thicket.  It  was  alone,  there 
being  no  other  birds  in  the  near  vicinity  of  it.    It  seemed  to  be 
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active  fly-catcher,  not  having  the  motions  of  the  other  DendroxccBy 
being  less  active.  It  would  dart  off  after  an  insect  and  then  return 
to  the  same  perch.^^  Mr.  Wallace  has  kindly  placed  this  specimen 
in  my  collection. 

Mr.  Wallace  took  another  specimen  May  7,  1896.  He  says:  "Early 
in  the  morning  I  heard  a  bird  singing  in  the  thicket  of  plum  trees 
near  the  house.  The  song  was  strange  to  me,  and  consisted  of  a 
loud,  ringing  note,  repeated  three  times  in  quick  succession.  The 
song  bears  considerable  resemblance  to  that  of  the  Oreat  Carolina 
Wren,  and  also  suggests  that  of  the  Maryland  Yellow-throat.  It  is 
loud  and  rather  musical.  I  did  not  go  to  look  for  it  at  once,  but  as 
it  continued  singing  for  some  time,  I  finally  got  my  gun  and  went  to 
look  for  it.  It  had  flown  over  into  the  orchard  then,  but  soon  returned 
to  the  plum  thicket,  and  was  constantly  uttering  its  peculiar  note. 
Had  it  not  been  for  its  loud  and  peculiar  song,  I  should  have  pro- 
nounced it  a  Canada  Flycatcher.  It^  song  sealed  its  fate.  After  watch- 
ing it  catch  insects  and  listening  to  its  song  for  some  time,  I  backed  off 
and  shot  it.  Imagine  my  surprise  when  I  held  in  my  hand  my  second 
Xirtland's  Warbler.'' 

The  species  was  described  from  a  specimen  taken  by  Dr.  Kirtland 
aear  Cleveland,  0.  The  following  are  the  reported  records  of  its 
•ecurrence: 

1.  At  sea,  off  Abaco,  Bahamas,  by  Dr.  Samuel  Cabot,  second  week 
ia  October,  1841. 

2.  Near  Cleveland,  0.,  by  Dr.  J.  P.  Kirtland,  male.  May  15,  1851. 
Type  specimen. 

3.  Near  Cleveland,  0.,  by  R.  K.  Winslow,  female,  June,  1860. 

4.  Near  Cincinnati,  0.,  by  Charles  Dury,  male,  first  week  in  May, 
1172. 

5.  Ann  Arbor,  Mich.,  by  A.  B.  Covert,  female.  May  15,  1875. 

6.  7.  Rockport,  Cuyahoga  County,  0.,  by  Wm.  and  John  Hall, 
May,  1878. 

8.  Andros  Island,  Bahama*,  by  Charles  B.  Cory,  female,  June  9, 
1879. 

9.  Ann  Arbor,  Mich.,  by  A.  B.  Covert,  femaTe,  May  16,  1879. 

10.  11.  Cleveland,  0.,  reported  by  Dr.  Langdon,  male  and  female. 
May  4,  12,  1880. 

12.  Battle  Creek,  Mich.,  male.  May  11, 1883,  now  in  United  State* 
National  Museum. 

13.  St.  Louis,  Mo.,  May  8,  1885,  Otto  Widmann. 

14.  Spectacle  Reef,  Mich.,  May  25,  1885,  Wm.  Marshall.  Struck 
the  light  at  Spectacle  Reef  lightho«8«. 
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15.  Near  Dublin  Gap  Springs,  Pa.,  June  25,  1885,  Prof.  H.  J. 
Roddy.     He  says:   "Saw  one  with  family.^' 

16.  St.  Helena  Island,  S.  C,  April  27,  1886,  Walter  Hoxie.  Re- 
ports seeing  others. 

17.  Near  Fort  Meyer,  Va.,  September  25,  1887,  Wm.  Palmer. 
Another  seen  a  week  later. 

18.  Ann  Arbor,  Mich.,  April  or  May,  1888,  female,  by  Mr.  Knapp. 

19.  Chester,  S.  C,  female,  October  11,  1888,  L.  M.  Loomis. 

^.  Near  Minneapolis,  Minn.,  May  13, 1892,  male,  H.  M.  Guilford. 

21.  Wisconsin,  Dr.  P.  R.  Hoy.    Reported  seen. 

22.  Wabafih,  Ind.,  May  1,  1893,  W.  0.  Wallace. 

23.  Wabafih,  Ind.,  May  7,  1895,  W.  0.  Wallace. 

In  addition,  it  has  been  reported  by  Mr.  C.  S.  Maynard,  but  I  do  not 
have  the  references  at  hand. 

The  winter  home  of  this  rare  and  narrowly  restricted  species  is 
apparently  the  Bahama  Islands.  It  has  been  taken  most  commonly 
during  the  spring  migrations,  near  Cleveland,  0.,  and  Ann  Arbor, 
Mich.  It  has  never  been  taken  in  the  interior  of  the  United  States 
during  the  fall  migrations.  The  summer  home  of  this  Warbler  would 
seem  to  be  northern  Michigan  and  Wisconsin,  or  north  thereof,  and 
possibly  in  the  mountains  of  Pennsylvania.  The  line  of  its  spring 
movements  seems  to  be  a  narrow  route  from  the  Bahamas  past  the 
western  end  of  Lake  Erie  toward  Tiake  Superior.  Perhaps  the  return 
migration  may  be  over  the  same  route,  but  it  is  possible  this  may 
be,  in  the  whole  or  in  part,  farther  to  the  eastward,  passing  down  the 
coast  after  it  reaches  the  Atlantic. 

Its  distribution  is  very  remarkable.  Yet  there  seems  to  be  an 
effort  on  the  part  of  other  species  to  follow  a  line  remarkably  similar 
to  that  noted.  From  the  northwest  into  South  Carolina,  even  to  the 
coast,  there  seems  to  be  a  migration  route  analogous  to  this.  Along 
it  would  seem  to  move,  in  a  southeasterly  migration,  such  forms  as 
Brewer^s  Blackbird,  Yellow-headed  Blacki)ird,  Le  Conte's  Sparrow, 
Prairie  Homed  Lark,  typical  plains  forms. 

''27T.    (♦>71)     Dendroica  vigorsii  (Aid.). 

Pine  Warbler. 
Synonyiii,  P[N'E-creepin(;  Wahbler. 

Adult  Male, — Above,  bright  olive-greeu,  more  or  less  dulled  by 
ashy;  wings  and  tail,  grayish;  two  wing  bars,  whitish;  stripe  from  bill 
to  eye  and  ring  around  eye,  yellow;  below,  yellow,  sides  indistinctly 
streaked  with  dusky;  lower  tail  coverts  and  more  or  less  of  the  belly, 
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whitish.  Adult  Female, — Above,  dull  olive-gray,  more  or  less  tinged 
with  olive-green;  wings  and  tail  as  in  male;  ring  around  eye,  yellowish; 
below,  whitish,  shaded  more  or  less  with  grayish,  the  throat  and  breast 
showing  yellow.  I 

Length,  4.95-5.60;  wing,  2.70-3.00;  tail,  2.10-2.45. 

Sange. — Eastern  North  America,  west  to  Plains;  from  the  Baha- 
mas north  to  New  Brunswick,  Ontario  and  Manitoba.  Breeds 
throughout  most  of  its  range.  Winters  from  North  Carolina  and 
southern  Illinois,  south. 

Nest,  in  pine  trees,  20  to  80  feet  from  ground,  on  horizontal  limbs, 
2  to  12  feet  from  trunk;  of  grapevine  bark,  closely  woven,  often  with 
cocoons  on  outside.  Inside  lined  with  fine  grass,  horsehair  and  feath- 
ers. Average  nest,  1.70  outer  depth,  2.80  outer  diam.;  1.45  inner 
depth,  1.55  inner  diam.  Bggs,  4-5;  grayish  or  bluish-white  (rarely 
pinkish- white),  spotted  distinctly  and  obscurely  with  chestnut  and 
lilac-gray,  often  forming  wreath  at  larger  end;  .70  by  .53. 

As  its  name  indicates,  this  is  a  bird  of  the  pines.  But  a  name 
does  not  always  mean  what  it  says.  Among  the  Helminthophilas  is  a 
pinuSy  which,  perhaps,  is  so  named  because  it  never  is  found  about 
the  pines.  Likewise,  and  among  this,  a  Prairie  Warbler  that  does 
not  inhabit  the  prairies.  Then,  too,  out  joyous  little  Goldfinch,  bub- 
bling with  pleasant  emotions  that  involuntarily  come  forth  as  it  rides 
the  waves  of  the  wind  currents,  ha6  been  burdened  by  the  sorrowful 
name  tristis. 

In  Indiana,  the  Pine  Warbler  is  generally  found  as  a  rare  migrant, 
though  the  spring  of  1879  it  was  rather  common.  In  a  few  localities, 
preferably  where  pines  are  native,  a  few  spend  the  summer.  Mr. 
J.  W.  Byrkit  informs  me  it  is  a  summer  resident  near  Michigan  City. 
Mr.  E.  W.  Nelson  says:  "The  first  of  July,  1874, 1  found  a  large  num- 
ber of  these  birds,  with  young  just  old  enough  to  follow  their  parents, 
in  the  'Pinery,'  and  presume  they  nest  there  regularly''  (Birds  N.  E. 
111.,  p.  100).  Dr.  A.  W.  Brayton  further  adds:  "Nelson  found  both 
old  and  young  in  the  pine  barrens.  Lake  County,  where  they  undoubt- 
edly bred  regularly"  (Proc.  Ind.  Hort.  Soc,  1879,  p.  108).  Mr.  Robert 
Ridgway  informs  me  of  its  breeding  in  Knox  and  Gibson  counties. 
It  may  be  foimd  to  breed  wherever  native  pines  are  found,  as  it  is 
known  to  breed  nearly  throughout  its  range  at  different  dates;  the 
season  beginning  in  South  Carolina  in  March  and  in  Manitoba  in 
June. 

It  is  among  the  early  migrants,  arriving  some  years  by  the  middle 
of  April,  and  not  lingering  where  it  does  not  breed  after  early  May. 

68— Geol. 
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They  arrived  at  Brookville,  April  16,  1879  and  1882,  May  3,  1888; 
Knox  County,  April  19,  1881;  Bichmond,  April  26,  1897;  Lafayette^ 
April  27,  1892,  April  29,  1893;  Carroll  County,  April  29,  1885;  Wa- 
*  bash,  April  27,  1894,  April  30,  1892;  Michigan  City,  April  24,  1884. 
At  all  these  places,  except  as  first  mentioned,  they  are  very  rare.  The 
latest  dates  reported  are  May  1,  1892  (Lafayette);  May  1,  1897,  May 
3,  1883  (Brookville).  In  the  Whitewater  Valley  they  frequent  the 
wooded  hillsides,  where  sugar  maple  is  the  prevailing  timber.  In  audi 
places,  usually  high  up  among  the  branches  of  the  sugar  trees,  I  have 
often  found  them.  At  times  they  nimbly  flit  from  twig  to  twig 
among  the  unfolding  leaves;  again  they  pursue  the  habits  of  a  creepei^ 
reminding  one  of  the  Sycamore  or  Black  and  White  Warbler,  when 
insect  hunting  along  the  larger  limbs  and  about  the  trunks  of  treet. 
Often  they  arrive  before  the  leaves  have  burst  the  buds,  and  then 
they  play  creeper  to  perfection.  In  spring,  when  they  are  with  uj% 
they  have  a  Sparrow-like  song.  This  has  been  compared  to  the  song 
of  the  Chipping  Sparrow,  of  a  Junco,  to  the  trill  of  the  Swamp  Spar- 
row, and  to  the  well-known  chant  of  the  Field  Sparrow.  At  any 
rate,  it  is  a  Sparrow^s  trill  that  comes  to  one  from  the  highest  boughe 
of  the  maple  woods,  where  no  Sparrow  ought  to  be.  In  fall  thqr 
only  utter  a  chip  as  they  pass  southward,  in  September  and  October. 
The  following  are  records  of  their  fall  appearance:  Lake  County, 
September  8,  1874;  Warren  County,  September  15  and  16,  1897, 
September  25,  1878;  Brookville,  October  12,  1885;  Richmond,  Octo- 
ber 15,  1887.  They  eat  some  seeds,  but  principally  insects,  including 
both  those  that  infest  pines  and  deciduous  trees  and  those  that  fre- 
quent the  branches  as  well  as  the  foliage. 

278.    (672).    Dendroica  palmamm  (Gmel.). 

Palm  Warbler, 
Synonym,  Red-poll  Warblkr. 

Adult. — AboTe,  dull  oliye-brown;  crown,  chestnut,  a  yellow  stripe 
oyer  the  eye;  back  with  indistinct  streaks;  rump,  olive-green;  wings, 
•dged  with  olive-gray,  not  barred;  below,  yellowish,  bright  yellow  on 
throat  and  under  tail  coverts;  rest  of  under  parts,  washed  with  whitish 
and  streaked  with  brown;  two  outer  tail  feathers  with  large  white 
spots,  sometimes  a  small  one  on  the  third.  Immature.' — Chestnut  of 
crown,  faint  or  wanting;  line  over  eye  and  ring  around  eye,  whitiah; 
below,  dull  buffy,  slightly  tinged  with  yellow  and  streaked  with  dusky; 
lower  tail  coverts,  yellow. 

Length,  4.50-5.50;  wing,  2.35-2.65;  tail,  2.05.2.45. 
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Hanoe. — North  America,  from  Mexico  and  Greater  Antilles,  north 
through  the  interior  of  the  United  States,  between  Alleghany  Moun- 
tains and  Great  Plains,  to  Mackenize  Valley  (Ft.  Simpson).  Rare  on 
Atlantic  Coast.  Breeds  far  north.  Winters  from  South  Atlantic  and 
Gulf  States  southward. 

The  Palm  Warbler  occurs  only  as  a  migrant  in  Indiana.  In  the 
western  and  northwestern  parts  of  the  State — the  original  prairie 
region — it  is  very  common,  often  very  abundant;  much  more  numer- 
ous in  spring  than  in  fall.  There  it  frequents  the  open  fields,  the 
fence  rows  and  the  roadsides,  and  to  the  naturalist,  at  least,  is  a  very 
faUailiar  bird.  Throughout  the  southeastern  half  of  our  State  it  is 
of  irregular  occurrence,  never  abundant,  nnd  seldom,  if  ever,  really 
common.  From  iiiost  places  it  is  reported  as  rare,  not  common,  or 
tolerably  common.  There  it  frequents  thickets  and  fence  rows,  open 
fields  and'  woods,  beinsr  found  at  times  in  the  deepest  forests.  In 
the  woods  it  usually  is  seen  among  the  bushes  and  lower  limbs  of 
trees,  not  over  twenty  feet  high,  but  I  have  taken  it  at  twice  that 
height. 

In  the  Whitewater  Valley,  some  years  it  is  very  rare,  and  I  have 
never  found  it  common.  In  its  migrations  it  not  only  seems  to  prefer 
the  prairie  district,  but  appears  there  earlier  than  farther  to  the  east- 
ward. In  Illinois  and  western  and  northwestern  Indiana  the  same 
year  they  appear  earlier  than  in  the  southeastern  part  of  the  State, 
arriving  in  the  vicinity  of  Chicago  often  as  soon,  or  sooner,  than  at 
any  station  one  hundred  and  fifty  to  three  hundred  miles  southeast 
of  there.  In  1897  they  were  first  seen  near  Chicago  April  17,  and 
were  abundant  April  24.  In  1896  they  were  first  seen  at  Chicago 
April  11  and  again  April  12,  while  in  Indiana  they  were  not  seen 
until  April  17.  In  1895  Chicago  reported  them  April  21,  the  same 
date  they  were  observed  two  hundred  miles  southeast  of  there.  At 
Greensburg  the  earliest  and  latest  dates  of  first  appearance  in  spring 
are  April  17,  1896,.  April  23,  1894;  Spearsville,  April  21,  1896,  April 
25,  1897;  Vigo  County,  April  24,  1888,  April  30,  1889;  Bloomington, 
April  22,  1885,  May  6,  1886;  Carroll  Coimty,  April  21,  1886,  May 
8,  1884;  Brookville,  April  24,  1889,  May  5,  1887;  Lafayette,  April 
24,  1897,  May  6,  1892;  Francisville,  April  19,  1896;  Chicago,  111., 
April  11,  1896,  April  28,  1894;  Petersburg,  Mich.,  May  1,  1888,  May 
5,  1889.  They  usually  leave  southern  Indiana  about  May  6  and  the 
northern  part  of  the  State  a  week  later,  but  they  may  occasionally 
be  foimd  southward  until  near  the  middle  of  the  month  and  north- 
ward ten  days  later  than  that.  They  were  last  reported  at  Greens- 
burg May  14,  1894;  Richmond,  May  16,  1897;  Terre  Haute,  May  8, 
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1889;  Petersburg,  Mich.,  May  18,  1888;  Chicago,  111.,  May  26,  1895. 
I  have  only  heard  its  song  a  few  times,  from  those  that  were  in  the 
woods.  It  is  not  loud,  but  attracts  one's  attention,  as  the  four  notes 
come  from  the  little  singer,  who  keeps  time  by  the  motions  of  his 
tail.  Their  tails  are  always  in  motion,  and  in  this  they  remind  one 
of  the  Wagtails  and  Phoebe. . 

The  Palm  Warbler  is  quite  an  adept  at  insect  catching,  often  catch- 
ing them  on  the  wing  as  a  Flycatcher  does.  "Of  eight  specimens 
examined,  one  had  eaten  a  small  hymenoptera;  one,  five  small  moths; 
one,  three  diptera;  two,  thirteen  beetles,  and  one  five  plant  lice''  (King, 
Geol.  of  Wis.,  I.,  p.  606).  In  the  fall  they  begin  to  return  about  the 
middle  of  September,  and  linger  well  into  October.  They  may  some- 
times remain  into  November,  as  they  have  been  noted  in  the  vicinity 
of  Columbus,  0.,  November  7  (1874)  (Wheaton),  and  even  in  the 
southern  part  of  the  State  through  December,  or  possiblyj  in  favor- 
able winters,  remain  all  winter,  as  it  has  been  taken  at  Cincinnati, 
December  24,  1878  (Dury  and  Freeman).  The  following  early  dates 
give  earliest  arrival  and  late  dates  last  departure:  Wabash,  September 
10,  1892;  Warren  County,  September  23,  1897,  September  26,  1897; 
Chicago,  111.,  September  13,  1896,  October  11,  1896;  Lake  Counly, 
Ind.,  October  2,  1881;  Brookville,  September  14,  1897,  Octboer  13, 
1887. 

279.    (^73).    Dendroica  discolor.  (Vieill.). 

Prairie  Warbler. 

Adult  Male. — Above,  olive-green,  the  back  spotted  with  reddish- 
chestnut;  forehead,  a  line  over  eye  and  spot  below  the  eye,  yellow; 
spot  in  front  of  eye  and  stripe  under  eye,  black;  wing-bars,  yellowish; 
below,  yellow;  sides,  streaked  or  spotted  with  black;  lower  tail-coverts, 
buffy.  Adult  Female. — Similar,  but  duller  and  less  distinctly  marked. 
Immature. — Above,  more  brownish;  no  wing-bars;  few  or  no  chestnut 
spots  on  the  back  or  black  spots  upon  the  sides. 

Length,  4.25-5.00;  wing,  2.10-2.30;  tail,  1.90-2.10. 

Range. — Eastern  North  America,  from  Central  America  (?)  and 
West  Indies  to  Wisconsin,  Northern  Michigan,  Mackinac  Island  and 
Massachusetts,  west  to  Kansas  and  Nebraska.  Breeds  locally  through- 
out most  of  the  range.    Winters  from  Florida  south. 

Nest,  deeply  cupped  and  compact;  of  soft  fibres,  grasses;  lined  with 
fine  grasses  or  hair;  in  second-growth,  scrub-growth  and  thickets 
and  in  crotch  or  fork  of  vine  or  tree,  two  to  seven  feet  high.  Eggs, 
4-5;  white,  creamy-white,  greenish-white,  dotted  or  blotched,  some  all 
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over  and  others  at  large  end,  where  usually  wreathed  with  chestnut 
and  burnt  umber;  .64  by  .47. 

The  Prairie  Warbler  is  a  rare  migrant  and  summer  resident.  It 
has  not  yet  been  ascertained  to  breed  within  the  State.  Mr.  Robert 
Ridgway  has  noted  it  in  Kjiox  and  Gibson  counties,  but  is  uncertain 
that  it  breeds.  He  found  it  in  the  former  county,  April  15,  1881,  and 
met  with  it  frequently  afterward  that  same  spring.  The  late  Mr.  C. 
H.  Bollman  took  a  specimen  near  Bloomington,  April  26,  1885.  Mr. 
W.  0.  Wallace  took  it  at  Wabash,  May  2,  1892.  Mr.  J.  E.  Beasley 
took  two  near  Lebanon,  April  29,  1892,  and  more  recently  received  a 
female  killed  June  14,  1896,  at  English  Lake.  The  latter,  and  one  of 
the  former,  are  in  the  State  Museum  at  Indianapolis.  It  is  reported 
rare  throughout  Illinois;  but  one  record  is  given  of  its  occurrence  in 
Wisconsin;  and  in  Ohio  it  is  a  rare  migrant  in  the  southern  and  cen- 
tral part,  and  a  summer  resident  in  the  northern  part  of  that  State. 
Dr.  F.  W.  Langdon  notes  it  as  rare  near  Cincinnati  in  May,  and 
Messrs.  Dury  and  Freeman  obtained  a  specimen  there  May  5,  1879 
(Cin.  Soc.  N.  H.,  I.,  1879,  p.  172;  Ibid,  July,  1879).  Dr.  A.  W.  Bray- 
ton  informs  me  of  its  occurrence  at  London,  Ky.,  in  June,  1878,  and 
the  late  Mr.  C.  W.  Bickham  reported  it  from  Nelson  County. 

In  Michigan  it  is  found  as  a  rare  migrant  and  summer  resident 
north  to  Mackinac  Island.  Its  nest  and  eggs  were  taken  in  Ottawa 
County,  May  26,  1879  (Bulletin  N.  0.  C,  Vol.  IV.,  p.  186).  It  is 
very  particular  as  to  its  summer  home,  selecting  places  suited  to  its 
taste,  and  sometimes  breeding  in  numbers  in  a  very  small  area.  They 
frequent  old  clearings,  bushy  fields  and  pasture  land,  and  sometimes 
orchards.  There  their  shyness  makes  them  very  inconspicuous  objects, 
save- to  the  person  whose  ear  catches  their  peculiar  song,  beginning 
low  and  gradually  growing  louder,  resembling  the  syllables,  wee-wee- 
chee-chee-chee-chee,  I  have  no  fall  records,  nor  has  it  ever  been  found 
in  the  Whitewater  Valley. 

169.    Gksus  SEIURUS  Swainson. 

a^ .  Crown  orange  brown  with  a  black  stripe  on  each  side;  no  superciliary  stripe. 

S.  aurocapill\i8  (Linn.).     280 
0-.  Crown  color  of  back  ;  a  long  superciliary  stripe. 

h^.  Below  whitish,  lightly  streaked ;  bill  over  one-half  inch  long. 

S.  motaciUa  ( Vieill. ) .    288 
b^.  Below  yellowish,  heavily  streaked  ;  bill  not  over  one-half  inch  long. 

r^  Line  over  eye  buffy ;  size  smaller.        8.  noveboracensis  (Gmel.).     281 
r-.  Line  over  eye  lighter;  size  larger. 

S.  noveboracenflis  notabilis  (Grinnell).    282 
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=*'280.    (074)     Seiarns  aurocapllluB  (Liiin.). 

Ov«n  Bird. 


Adult. — Grown,  oninge-ljrnwu,  lloidored  with  two  black  etripea;  no 
■uperciliary  line;  above,  bright  olivc-i'iiien;  below,  pure  white,  thickly 
spotted  with  dusky  on  breast  and  sides;  a  narrow  maxillary  line  of 
blackiah;  under  wing-coverts,  tinged  with  yellow;  a  white  eye  ring; 
legs,  flesh  color.    Sexea  alike.    Young. — Similar  (Mellwraith,  p.  374). 

Length,  5.40-C.50;  wing,  8.75-3.0U;  tail,  2.00-2.35. 

Ranqb. — Eastern  N'orth  America,  from  Panama  north  to  Labrador, 
Hndeon  Bay  and  Alaska.  Breeds  from  Kansas,  Virginia  and  moun- 
tain region  of  South  Carolina  northward.  Winters  from  Florida  and 
Meiico  Bouth. 

Nest,  of  leaves,  grasses,  fibre,  bark;  lined  with  finer  material  of  the 
same  kind;  on  ground,  in  woods,  often  more  or  less  roofed  over.  Sggi, 
3-5,  rarely  6;  white  or  creamy-white,  sprinkled,  usually  heaviest,  and 
forming  wreath  about  the  larger  end  with  hazel  or  chestnut  or  lilac- 
gray;  .80  by  .60, 

The  Oven  Bird  is  so  called  from  the  dome-covered,  oTen-ahiqMd 
neat  it  builds.  It  is  known,  also,  as  the  Golden-crowned  Thrush,  from 
the  "old  gold"  stripe  along  the  center  of  its  crown.  It  is  a  common 
summer  resident  in  the  denser  woodland  of  the  State.  It  frequents 
such  land  as  the  Worm-eating  Warbler  likes — the  cool,  dark  shades 
of  the  quiet  forest,  where  amid  the  thick  undergrowth,  the  fallen 
trees  and  broken  limbs  man  nor  anything  that  belongs  to  him  cornea 
to  disturb  its  life.  There  among  the  thick  carpet  of  leaves  it  builds 
its  nest,  and  just  beneath  the  upper  layer  the  moist,  black,  hnmos 
contains  a  bountiful  supply  of  choicest  food,  a  reward  for  very  little 
effort.  Throughout  the  rougher  land  of  southern  Indiana,  where 
much  forest  remains  but  little  disturbed,  so  far  as  conditions  are  con< 
cemed,  the  Oven  Bird  is  very  abundant.  The  rapid  destruction  of  our 
forests,  the  burning  over  of  bushy  woods  and  the  browsing  of  lire 
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stock  in  woodland  is  all  having  an  effect  in  lessening  the  numbers  of 
these  birds  and  other  congenial  neighbors  of  theirs  who  snrviTe  as 
remnants  of  the  forest  population  of  bygone  days.  They  arrive  in 
southern  Indiana  from  April  14  to  30,  and  in  the  vicinity  of  Lake 
Michigan  from  April  17  to  May  15.  The  following  dates  show  early 
and  late  arrivals  at  several  points:  Brookville,  April  14,  1883,  April 
30,  1884;  Knox  County,  April  18,  1894,  April  20,  1881;  Lafayette, 
April  29,  1892,  1893  and  1894;  Frankfort,  April  20,  1896,  May  8, 
1894;  Sedan,  April  21,  1896,  May  1,  1889;  Wabash,  April  27,  1892; 
Chicago,  April  17,  1897,  May  15,  1886;  Petersburg,  Mich.,  April  25, 
1897,  May  1,  1893. 

Who  among  that  select  company  that  is  permitted  to  visit  the  woods 
in  early  spring  has  not,  after  a  walk  over  ravine  and  up  hill,  along 
some  little,  worn  path,  found  his  breathing  hard  and  his  pulses  beat- 
ing fast  from  the  exertion,  and  sat  down  upon  a  log  to  rest?  All  is 
quiet.  From  some  distance  come  birds^  sounds.  The  song  of  the 
Cardinal,  the  rattling  of  the  Carolina  Wren  and  the  hammering  of  the 
R-ed-bellied  Woodpecker;  but  they  come  faintly  to  the  ear. 

Suddenly,  from  near  at  hand,  come?  the  song  of  a  bird  that  has  not 
been  heard  since  last  summer.  It  is  startling  in  its  sudden  interjec- 
tion into^he  quiet,  and  its  ringing  notes  arouse  the  listless  auditor 
from  the  thoughts  of  the  distant  to  attention  to  the  near-by  singer. 
John  Burroughs  has  expressed  what  it  seems  to  say  in  a  way  that  all 
who  have  heard  it  will  recogiiixe.  He  describes  it  as  "a  sort  of  accel- 
erating chant.  Commencing  in  a  very  low  key,  which  makes  him  seem 
at  a  very  uncertain  distance,  he  grows  louder  and  louder,  till  his 
body  quakes  and  his  chant  runs  into  a  shriek,  ringing  in  my  ears  with 
peculiar  sharpness.  This  lay  may  be  represented  thus:  Heacher, 
TEACHER,  TEACHER,  TEACHER,  TEACHER,'  the  accent  on  the 
first  syllable  and  each  word  uttered  with  increased  force  and  shrill- 
ness." 

The  song  is  that  of  the  Oven  Bird.  By  it  he  has  announced  his 
arrival.  During  the  mating  season  it  is  often  preceded  by  from  two 
to  four  chips.  There  is  also  another  rarer  an^  very  different  song. 
When  thev  first  arrive  it  is  not  difficult  to  see  the  bird  and  note  its 
movements.  A  little  later,  when  the  leaves  have  darkened  the  woods, 
they  are  hard  \x)  recognize  unless  they  sing,  and  are  often  difficult  to 
distinguish  from  the  usually  abundant  Worm-eating  Warbler.  The 
high  bearing  and  graceful  carriage  of  the  Oven  Bird  as  it  walks  over 
the  ground  or  along  a  log,  and  the  confident  attitude  it  strikes  when 
it  begins  to  sing,  strike  the  eye  as  forcibly  as  its  song  does  the  ear. 
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There  is  another  song,  called  the  air  song,  which  is  said  to  be 
uttered  in  the  evening  while  it  floats  in  the  air  above  the  treetops  of 
the  forest. 

They  are  often  found  mating  the  first  week  in  May.  I  found  the 
nest  and  eggs  May  13, 1882,  at  Brookville,  and  Prof.  Evermann  found 
a  nest  with  a  full  set  of  eggs  May  28,  1883,  in  Carroll  County.  The 
nest  is  a  curious  structure,  an  interesting  object  of  bird  architecture, 
in  which  the  Cowbird  also  likes  to  lay  her  eggs. 

They  usually  cease  singing  in  June,  sometimes  extending  it  until 
July  23,  Mr.  E.  P.  Bicknell  tells  us.  He  also  says  they  have  a  second 
song  period,  the  extreme  dates  of  which  are  August  9  and  September 
6.  In  July  and  August,  if  the  season  is  dry,  they  leave  the  drier 
woods  and  many  of  them  seem  to  disappear  at  that  time,  though  all 
through  the  latter  month,  and  occasionally  in  September,  and  even 
early  in  October,  they  may  be  met  with  singly  or  in  little  flocks,  mak- 
ing their  way  southward.  The  following  are  the  latest  records  of  thdr 
occurrence  at  the  places  named:  Chicago,  111.,  October  12,  1895; 
Sedan,  Ind.,  October  1,  1889;  Lafayette,  September  27,  1895;  Oreena- 
burg,  September  25,  1897;  Trafalgar,  September  26,  1897;  Bicknell, 
October  3,  1894;  Brookville,  October  15,  1889. 

While  they  live  largely  upon  insects,  particularly  through  Ihe  spring 
and  summer,  they  also  eat  many  seeds.  "Eight  out  of  ten  specimens 
examined  had  eaten  seeds;  one,  three  caterpillars,  and  one,  three 
beetles"  (King,  Geol.  of  Wis.,  I.,  p.  507).  They  have  also  been  found 
to  eat  ants,  spiders,  small  snails  and  berries. 

*281.    (675).    Seiurus  noveboracensis  (6m bl.). 

Water  Thrush. 
Synonyms,  Water  Wagtail,  Small-hilled  Water  Thrush. 

Adult — All  the  upper  parts,  olive;  stripe  over  eye,  yellowish;  below, 
pale  sulphur-yellow,  brightest  on  the  abdomen;  thickly  spotted  on 
throat;  remaining  under  parts,  except  lower  belly  and  lower  tail- 
coverts,  streaked  with  olive-brown. 

Length,  5.00-6.00;  wing,  3.00-3.10;  tail,  2.25-2.40;  bill,  from  nostril, 
.35-.38. 

Eange. — America,  from  Venezuela  and  Guiana  over  the  eastern 
United  States,  chiefly  east  of  Mississippi  River,  to  the  Arctic  Coast. 
Accidental  in  Greenland.  Breeds  from  northern  Illinois  and  northern 
New  England  northward.    Winters  from  Gulf  States  south. 

Nest,  on  ground,  under  bank  or  the  upturned  roots  of  a  tree;  of 
leaves,  moss  and  grass,  lined  with  fine  grass  and  rootlets.  Eggs,  4-6; 
white,  with  reddish-brown  and  lilac  markings;  .75  by  .57. 
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The  Water  Thrush  is  generally  a  rare  migrant;  however^  some  years 
in  the  Wabash  Valley  one  form  of  it  is  common.  It  is  a  rare  summer 
resident  northward,  where  it  breeds.  About  Chicago  they  are  reported 
as  common  every  year  (Tallman,  Blackwelder).  They  are  rare  in 
the  Whitewater  Valley,  where  only  a  few  specimens  hare  been  taken. 
They  are  i-are  in  Carroll  County  (Evermann),  Wabash  (Ulrey  and 
Wallace),  Lake  County  (Parker),  and  tolerably  common  in  1893  at 
Greencastle  (Earlle).  Just  how  far  these  records  refer  to  the  present 
species  is  uncertain.  The  prevailing  form  in  western  Indiana  seems  to 
he  D.  n.  notabilis,  though  Mr.  Ridgway  has  both  forms  from  Knox 
County.  It  is  probable  that  the  same  is  true  wherever  it  is  reported 
as  common.  Over  eastern  Indiana,  and  other  places  where  Small-billed 
Water  Thrushes  are  rare,  the  present  species  is  possibly  the  most 
numerous,  although  noiahilis  is  also  found  as  far  east  as  the  White- 
water Valley.  The  fact  probably  is  that  the  species  under  considera- 
tion is  rare  throughout  Indiana.  Mr.  Nelson  has  reported  it  breeding 
near  Chicago;  Mr.  R.  C.  Alexander,  in  Wayne  County,  Mich.,  and  Hon. 
R.  Wes.  McBride,  in  Dekalb  County,  Ind. 

Prof.  P.  H.  King  examined  seven  of  these  birds,  which  had  eaten  6 
diptera,  6  beetles,  3  orthoptera,  1  dragonfly,  1  hair  worm,  14  snails 
and  some  pedicels  of  moss  (Geol.  of  Wis.,  I.,  p.  498).  This,  possibly, 
should  be  under  the  next  species. 

They  pass  south  in  August  and  September.  Chicago,  August  19  to 
September  30,  1896. 

This  Warbler,  for  such  it  is,  some  winters  remains  in  favorable 
localities  just  south  of  us,  and  pushes  northward  into  the  lower  coun- 
ties of  our  State  very  early  in  April,  the  advance  guard  reaching  our 
northern  borders  from  April  20  to  May  1.  They  remain  from  three  to 
four  weeks  and  then  pass  north. 

They  have  been  taken  at  Bloomington^as  early  as  April  3  (1885), 
remaining  that  year  until  April  21,  and  the  first  arrivals  in  1886  did 
not  arrive  there  until  April  17.  April  3,  1893,  it  was  reported  from 
Greencastle;  April  7,  1895,  and  April  29,  1893,  from  Lafayette;  April 
18  to  May  3,  1896,  from  Greensburg;  April  28,  1896,  from  Sedan; 
May  4,  1893,  from  Petersburg,  Mich.  About  Chicago  it  has  been 
reported  as  early  as  April  20,  1896,  and  as  late  as  May  15,  1897.  They 
were  common  at  Bloomington  the  spring  of  1885  (Bollman),  April 
17,  1886  (Williamson),  and  the  spring  of  1888  (Evermann).  Mr. 
Ruthven  Deane  informs  me  they  were  also  common  the  spring  of  1888 
at  English  Lake.  They  have  been  reports  tolerably  common  at 
Lafayette  the  spring  of  1895  and  1896,  and  as  not  common  there  the 
springs  of  1893  and  1897.  Prof.  W.  P.  Shannon  reports  them  toler- 
ably common  at  Greensburg  the  spring  of  1896. 
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382.    (H75rt).    Seinms  noveboracensis  notabilis  (Kidoway). 

Oiinnell's  Water  Thru«h. 

Similar  to  last  species,  but  larger,  darker  above;  stripe  over  eye  and 
lower  parts  more  whitish. 

Length,  5.50-6.00;  wing,  3.05-3.25;  tail,  2^5-2.50;  bill,  from  noi- 
tril,  .40-.50. 

Range. — America,  from  northern  South  America,  western  United 
States  from  Indiana  to  California,  and  north  into  British  America. 
Casual  on  Atlantic  coast  from  northern  New  Jersey.  Winters  from 
Qulf  States  southward. 

This  western  form  of  the  Small-billed  Water  Thrush  is  found 
throughout  Indiana  as  a  migrant  and  possibly  as  a  rare  summer  resi- 
dent in  the  northern  part  of  the  State.  It  appears  to  be  the  common 
form  in  the  lower  Wabash  Valley,  and  in  the  vicinity  of  Chicago,  111. 
Mr.  Ridgway  writes  me  that  *^Vater  Thrushes  from  the  Mississippi 
Valley  are  very  puzzling,  but  a  large  majority  appear  to  be  referable  to 
notabilis,''  One  specimen  that  I  sent  him  for  examination  from  Brook- 
ville,  and  two  collected  by  Prof.  W.  S.  Blatchley  at  Terre  Haute,  he 
refers  to  this  form.  Mr.  Ridgway  took  three  adult  males  May  4  and  6, 
1885,  at  Wheatland,  Knox  County,  numbered,  respectively,  104,998, 
104,999,  105,000,  U.  S.  Nat.  Mus.  Register.  He  says  he  has  also  taken 
it  in  Wabash  and  Richland  counties.  111.,  and  there  are  specimens  in 
the  collection  of  the  National  Museum  from  Warsaw,  111.  They  have 
specimens  from  Wheatland  and  Vincennes  representing  both  S.  nove- 
horacensis  and  S,  n.  noiabiUs.  Mr.  J.  G.  Parker,  Jr.,  says  this  is  the 
common  form  of  Water  Thrush  in  the  vicinity  of  Chicago.  Mr.  F.  M. 
Woodruff  informs  me  that  Dr.  J.  A.  Allen,  to  whom  he  submitted 
some  specimens  from  the  vicinity  of  Chicago  for  examination,  con- 
siders them  typical  noiabilrs.  Mr.  W.  adds  all  the  specimens  I  have 
from  northern  Indiana  are  this.  form. 

Migrating  birds  of  this  and  the  last  species  remain  with  us  in  spring 
after  the  Large-billed  Water  Thrushes  are  breeding.  They  arrive  early 
in  April  and  pass  north  late  in  that  month,  returning  in  August  and 
September;  Brookville,  August  13, 1881;  Chicago,  September  9,  1885. 

^asa.    (676).    Seiurus  motacilla  (Vieill  ) 

Louiaiana  Water  Thrush. 
Svnonviii,  LAmiB-BrLLED  Water  THRfRii. 

Adult. — Entire  upper  parts,  olive;  white  line  over  eye;  below, 
creamy-white;  sides  and  lower  tail-coverts,  buff;  sides  and  breast,  but 
not  the  throat,  streaked  with  black. 
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Length,  5.75-6.40;  wing,  3.20-3.25;  tail,  2.20-2.35;  bill,  from  nos- 
tril, .40-.45. 

Ranob. — Eafltem  North  America,  from  Panama  and  Antilles  north 
to  Massachusetts,  New  York,  Michigan  and  Minnesota.  Breeds 
thronghout  its  United  States  range.  Winters  from  Mexico  and  West 
Indies  south. 

Nest,  bulky;  of  dead  leaves,  often  muddy  or  partly  rotted;  lined  with 
grasses,  rootlets,  weed  stems,  feathers  or  hair;  near  water,  in  woods, 
or  on  ground,  under  bank,  stone  or  among  roots.  Eggs,  5,  sometimes 
4  or  6;  white,  creamy- white,  rarely  pinkish-white;  markings  heaviest 
at  larger  end,  where  they  often  form  a  wreath;  more  or  less  marked 
with  lilac-gray  and  speckled  and  spotted  with  chestnut,  russet,  cinna- 
mon-rufous, hazel  or  vinaceous;  .76  by  .60. 

The  Large-billed  Water  Thrush  is  a  summer  resident,  common  in 
suitable  localities  southward,  but  less  common  northward.  This 
bird  frequents  woodlands  along  streams  and  about  ponds,  first 
appearing  late  in  March  or  very  early  in  April.  It  is  the  first 
migrant  among  the  Warblers — for  both  it  and  the  other  Water 
Thrushes  are  War])lcrs  and  only  Thrush  in  name.  The  visitor 
to  such  localities  as  it  seeks  is  struck  by  the  loud,  forcible, 
metallic  chinJc,  repeated  again  and  again  by  a  bird  which  has  flown 
from  the  banks  of  a  little  creek  to  the  horizontal  limb  of  a  neighboring 
elm.  Between  chinks  there  seem  to  be  just  as  many  beats  of  its  tail, 
for,  as  it  walks  along  the  limb  in  a  stately  manner  there  is  a  regular 
wagging  of  its  tail  up  and  down,  and  this  habit  has  given  it  one  of  its 
names  (Wagtail).  But  a  moment  it  stays  in  sight,  and  then,  bowii^ 
gracefully,  it  flies  up  the  creek  some  distance,  and  its  loud,  peculiar 
song  comes  ringing  through  the  glen,  marking  it  to  the  ear  as  plainly 
as  its  tail  motions  do  to  the  eye.  The  song,  a  beautiful,  wild,  way- 
ward effort,  is  not  always  sung  from  the  perch,  but  frequently  is  ren- 
dered while  in  flight.  I  have  never  known  it  to  sing  from  the  ground. 
There  is  another  song,  which  Audubon  declared  was  fully  equal  to 
that  of  the  Nightingale.  They  have  first  reached  Bicknell  as  early  as 
April  2,  1897,  and  April  12,  1896;  Wabash,  April  2,  1892;  Blooming- 
ton,  April  4,  1886;  Brookville,  April  10,  1895,  April  27,  1885;  Terre 
Haute,  April  11,  1888;  Lafayette,  April  20,  1895,  May  12,  1894; 
Sedan,  March  30,  1896,  April  22,  1894;  Petersburg,  Mich.,  April  10, 
1892,  April  27,  1889;  Chicago,  April  17,  1886.  They  are  not  common 
as  Bluebirds  and  Jaybirds  are  common,  but  in  the  places  they  like  they 
are  found.  Ever}'  woodland  stream,  or  spring,  or  pond,  throughout 
southern  Indiana  is  frequented  by  them,  and  the  more  suitable  the 
conditions,  the  greater  the  number.    In  the  northwestern  part  of  the 
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State,  perhaps,  including  the  Kankakee  Valley,  they  are  rare.  Beyond 
that  stream  they  are  rare. 

I  have  one  record  from  Lake  County,  May  24,  1879  (Coale).  I 
also  have  a  record  of  it  from  the  Kankakee,  near  Kouts,  June  27, 
1896  (J.  6.  Parker,  Jr.),  They  are  common  in  the  Wabash  Valley, 
north  to  Parke  and  Montgomery  counties,  where  I  found  them  build- 
ing at  Shades  of  Death  and  Pine  Hills,  May  19  and  20,  1887;  and 
Lafayette  (Test).  In  Dekalb  county  it  is  tolerably  common  (Mrs. 
Hine),  and  at  Petersbxirg,  Mich.,  it  is  common  (Trombley).  It  breeds 
in  suitable  localities  wherever  it  is  found.  They  are  sometimes  paired 
when  they  arrive,  and,  while  I  have  never  taken  the  nest,  I  have  found, 
in  specimens,  eggs  ready  to  be  laid,  April  21  (1882),  and  May  7  (1881). 
Messrs.  L.  A.  and  C.  D.  Test  report  a  nest,  with  three  eggs,  taken  at 
Lafayette,  May  25,  1893.  Mr.  Jesse  Earlle  took  a  nest  containing  two 
well  incubated  eggs  at  Greencastle,  jNlay  7,  1894,  and  the  spring  of 
1878  Mr.  William  Brewster  found  them  very  common  in  Knox  County, 
and  found  three  nests,  one  May  6,  containing  six  eggs;  another  May  8, 
containing  four  fresh  eggs;  a  third,  May  12,  containing  five  young 
birds  nearly  able  to  fly. 

In  July,  when  the  dry  summer  weather  begins,  they  leave  the 
smaller  streams,  which  are  drying  up,  and  seek  other  localities  that  are 
watered.  As  stream  after  stream  and  pond  after  pond  becomes  dry, 
the  small  number  of  these  birds  remaining  find  food  about  the  stronger 
streams  and  ponds  fed  by  springs  that  have  resisted  the  drouth.  By 
late  August  or  early  September  most  of  them  have  left.  I  found  the 
latest  straggler  at  Brookville,  September  21,  1885,  and  Mr.  E.  J. 
Chansler  noted  one  at  Bicknell,  Ind.,  September  24,  1894.  They  un- 
doubtedly remain  much  later  than  that  about  the  sloughs  and  ponds 
of  the  lower  Wabash  region. 

160.    Gkmus  GEOTHLYPIS  Cabanis. 

aK  Wing  much  longer  than  tail;  first  quill  nearly  or  quite  the  longest. 

Subgenus  Oporornis  Baird. 
6'.  Head  with  black  ;  under  parts  yellow.  G.  formosa  (Wils  )     284 

h'.  Head  without  black  ;  crown  and  throat  ashy.        '   G.  as^ilis  (Wils.).     286 
a'-.  Wing  not  longer  than  tail ;  first  quill  shorter  than  fourth. 

Subgenus  Geothlypk. 
c^.  Male,  forehead  and  sides  of  face  black;  female  with  head  plain. 

dK  Ashy  border  behind  the  black  on  head;  belly  and  sides  bnfTy  whitish. 

G.  trichas  (Linn.).     287 
d^.     White  or  grayish  border  behind  the  black  on  liead ;  belly  yellow. 

G.  trichas  occidentalia  Brewst.     288 

c^.  Head  and  throat  ashy,  darker  on  breast  which  in  male  is  sometimes  quite 

blackiFh.  G.  Philadelphia  (Wils. ).     286 
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Ssbagniu  OpOKoaMiB  Bkird. 

*284.    (677).    Geothlypia  formosa  (Wils.). 

Kentucky  Warbler. 

Uend  or  Kculuoky  Warblor.    Natural  liu. 

Adult  Male. — Above,  olive-green;  top  of  head,  black;  ring  around 
eye  and  stripe  from  it  to  the  hill,  yellow:  an  irregular  black  stripe  from 
bill,  below  and  behind  the  eye,  running  down  on  to  the  neck;  below, 
entirely  yellow.  Adult  Female.- — Similar,  but  black  crown,  marked 
with  gray.  Immature. — Similar  to  female,  but  black  patches  indis- 
tinct or  replaced  by  dusky. 

Length,  5.00-5.85;  wing,  2.55-3,80;  tail,  1.90-2.20;  tarsus,  .80-.90, 

Range. — Easteni  North  America,  from  Panama  and  West  Indies 
to  Connecticut,  southern  Michigan  and  Iowa.  Breeds  throughout  its 
United  States  range.    Winters  from  Mexico  and  Cuba,  south. 

Nest,  on  ground,  at  base  of  or  betneen  forks  of  a  bush  in  second- 
growth  timber  and  thickets,  along  watercourses;  material,  leaves,  lined 
with  pine  rootlets.  Egiis,  1-5,  rarely  3  or  6:  white  or  creamy-white, 
speckled  and  spotted,  chiefly  at  the  larger  end,  with  rufous,  vinaceous 
and  lilac-gray;  .77  by  .57. 

The  Kentucky  Warbler  is  a  summer  resident  over  the  southern  two- 
thirds  of  the  State.  In  Knox  County,  and  presumably  from  there 
southward,  throughout  the  lower  Wubnsh  Valley,  it  is  "one  of  the 
most  abundant  of  the  summer  residents"  (Ridgway,  Bull.  Sutt.  Om. 
Club,  1882,  p.  20).  Mr.  Ridgway  says,  in  southern  Illinois,  "as  far 
north  as  Wabash,  Lawrence  and  Richland  counties,  it  is  even  more 
abundant  than  the  Golden-crowned  Thrush,  though  the  two  usually 
inhabit  different  locations,  the  latter  preferring,  as  a  rule,  the  dryer 
upland  woods,  while  the  present  species  is  most  abundant  in  the  rich 
woods  of  the  bottom  lands"  (Birds  of  III.,  I.,  p.  166),  In  the  White- 
water Valley,  where  there  are  no  bottom  woods  to  speak  of,  they  are 
found  in  the  same  dark,  damp  woods,  and,  in  addition  to  the  present 
species,  is  found  along  spring  banks,  wet  places  and  streams  in  the 
deeper  woods.     They  are  common  up  the  Wabash  Valley  to  Terre 


1086  Eeport  of  State  Geologist. 

Haute  (Evermann  and  Slonaker);  Parke  and  Montgomery  counties,  in 
the  former  of  which  I  found  a  nest,  containing  one  fresh  egg,  on  the 
ground,  on  the  side  of  a  ravine  at  Shades  of  Death;  Lafayette  (L.  A. 
and  C.  D.  Test).  They  are  rather  common  at  Bloommgton  (William- 
son, Blatchley);  Greencastle  (Earlle,  Jenkins);  Morgan  County  (Had- 
ley);  Moore's  Hill  (Hubbard),  and  Spearsville  (Bamett).  I  have  found 
them  rather  common  to  the  southern  boundary  of  Fayette  County, 
in  the  Whitewater  Valley.  They  have  been  reported  from  Dunreith 
(Pleas),  and  as  rare  at  ]^ebanon  (Beasley).  T^'o  specimens  were  taken 
three  miles  southwest  of  Indianapolis,  in  May,  1878  (Dr.  A.  W.  Bray- 
ton).  They  are  quite  common  in  the  vicinity  of  Cincinnati  (Dun'  and 
Freeman,  Joum.  Cin.  Soc.  Nat.  Hist.,  1879).  The  farthest  north  its 
range  has  been  extended  in  this  State  is  Gibson  Station,  where,  Mr.  C. 
E.  Aiken  informs  me,  several  specimens  were  taken  in  May,  1871. 
It  has,  however,  been  taken  in  Michigan  (Cook,  B.  of  M.,  p.  136). 
They  arrive  from  April  17  to  May  IC).  In  some  localities  most  of 
them  disappear  by  the  middle  of  July,  while  ut  other  places  they  are 
reported  common  until  the  last  of  Auirust,  and  occasionally  remain 
until  October. 

Extreme  dates  of  their  arrival  are:  At  Bloomington,  April  17, 
1886,  May  7,  1892;  Knox  County,  April  20,  1881;  Brookville,  April 
20,  1896,  May  16,  1884;  Terre  Haute,  April  28,  1889,  May  5,  1888; 
Spearsville,  April  29,  1895;  Moore's  Hill,  May  1,  1893;  Lebanon,  April 
26,  1894;  Lafayette,  May  6,  1893,  May  8,  1892.  I  have  observed  them 
mating  at  Brookville,  May  16,  1884.  They  were  found  breeding  near 
Bloomington,  May  6,  1886  (Evermann),  where  young  were  noted  just 
out  of  the  nest,  June  4,  1886  (Blatchley).  August  2,  1897,  I  found 
an  old  bird  feeding  a  young  one  in  a  thicket  along  a  quiet  wooded 
stream  near  Brookville. 

As  it  occurs,  walking  upon  the  smoother  ground,  it  reminds  one 
much  of  the  Golden-crowned  Thrush  in  its  actions.  It  carrier  its 
body  evenly  balanced,  apparently,  and  the  equilibrium  is  only  inain- 
tained  with  much  difficulty  by  using  its  tail  ns  a  balance,  causing  that 
appendage  to  bob  up  and  down.  Hopping  about  a  steep,  sprini^y  bank, 
it  reminds  one  of  the  Worm-eating  Warbler,  as  it  climbs  over  roots^ 
sticks  and  logs,  now  disappearing  from  view  in  a  hole  beneath  the 
root*,  then  behind  a  log,  here  stopping  to  peck  at  an  insect,  and  there 
turning  over  the  leaves. 

Where  a  little  stream  trickled  out  of  the  glacial  till,  it  finds  much 
food  that  attracts  it.  Occasionally,  even,  it  would  seize  an  insect  in 
the  air,  after  the  manner  of  a  Kedstart.  As  it  move»  about  it  occa^- 
sionally  utters  a  tchip,  and  more  rarely  sings  its  song,  which  at  other 
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iimes  it  renders  persistently.  This  song,  Mr.  Sidgway  sajrs,  ^*recalls 
that  of  the  Cardinal,  but  is  much  weaker."  Mr.  Chapman  says:  "It 
18  a  loud,  clearly  whistled  performance  of  five,  six  or  seven  notes — 
iur-dle,  tur-dle,  iur-dle — resembling  in  tone  some  of  the  calls  of  the 
Carolina  Wren"  (B.  E.  N.  A.,  p.  369).  At  Lafayette,  they  appeared 
-common  until  August  29,  1894,  when  it  was  last  seen  (L.  A.  and  C.  D. 
Test).    Mr.  J.  E.  Beasley  reports  six  from  Lebanon,  October  11,  1894. 

285.    (678)     Geothlypis  agilis  (Wils). 

Connecticut  Warbler. 

Adult  Male. — "Olive-green,  becoming  ashy  on  the  tead;  below,  from 
the  breast,  yellow,  olive-shaded  on  the  sides;  chin,  throat  and  breast, 
brownish-ash;  a  whitish  ring  round  the  eye;  wings  and  tail,  unmarked, 
glossed  with  olive;  under  mandibles  and  feet,  pale;  no  decided  mark- 
ings anywhere.  In  Spring  Birds,  the  ash  of  the  head,  throat  and 
breast  is  quite  pure,  and  then  the  resemblance  to  Oeothlypis  Philadel- 
phia is  quite  close"  (Coues). 

Length,  5.20-6.00;  wing,  2.65-3.00;  tail,  A.90-3.20;  tarsus,  .75-,90. 

Range. — America,  from  northern  South  America  through  eastern 
United  States  to  Ontario  and  Manitoba.  Breeds  north  of  United 
States.     Winters  south  of  United  States. 

Nest,  in  a  depression  in  the  ground,  of  fine  grass.  Egffs,  4;  white, 
with  a  few  spots  of  lilac,  purple,  brown  and  black  about  the  larger  end. 
(Thompson). 

The  Connecticut  Warbler  is,  in  general,  a  very  rare  migrant  in  In- 
diana. I  have  met  with  it  three  years  out  of  nineteen  at  Brookville. 
May  22-25,  1882,  I  found  it  rather  common  there,  frequenting  brush 
piles,  tangled  fencerows,  the  edges  of  thickets  and  of  woods,  where 
their  habits  seemed  to  b-  ;uuch  like  those  of  the  Maryland  Yellow- 
throat,  except  they  are  much  more  shy.  When  they  are  found  in  a 
rick  of  brush,  they  move  along  within  the  brush  pile  after  the  manner 
of  a  Wren,  and  it  is  impossible  to  dislodge  them  or  even  to  obtain  more 
than  a  quick  glimpse  of  them  at  short  range,  until  the  end  of  the 
windrow  is  reached,  and  they  fly  close  to  the  ground  in  the  nearest 
pile  or  thicket.  Alonof  the  edge  of  a  thicket  or  wood  they  sometimes 
expose  themselves  in  the  weeds  and  grass,  but  upon  the  approach  of 
anything  strange  they  dart  into  the  tangle  of  vines,  briers  and  shrub- 
bery, from  which  it  is  impossible  to  flush  them. 

Mr.  Robert  Ridgway  found  them  not  common  in  Knox  County, 
about  the  middle  of  May,  1881.  They  frequented  the  borders  of 
Bwamps.  and  when  surprised,  disappeared  among  the  button  bushes 
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(Bull.  Nutt.  Orn.  Club,  Vol.  VII.,  June,  1882).  Mr.  I.  M.  Woodruff 
observed  several  specimens  in  the  bushes  along  the  shore  of  Wolf 
Lake,  near  Sheffield,  Ind.,  in  May,  1889,  where  he  obtained  a  speci- 
ipen.  May  13,  1894.  Mr.  Euthven  Deane  informs  me  they  were  quite 
common  at  English  Lake,  May  4,  1891.  That  is  the  earliest  date  at 
which  they  have  been  noted  in  the  State.  Although  Mr.  Nelson  re- 
ported it  a  rather  common  migrant  in  the  vicinity  of  Chicago,  more 
recent  observers  have  not  found  it  so.  They  usually  arrive  after  the 
middle  of  May,  and  pass  northward  toward  their  breeding  grounds 
toward  the  close  of  the  month.  They  were  noted  in  Carroll  County, 
May  21,  1883,  and  1885,  and  at  Terre  Haute,  May  17,  1890  (Ever- 
mann);  May  12,^1888  (Blatchley);  Bloomington,  May  18,  1885  (Boll- 
man).  In  Lake  County,  a  specimen  was  found  among  the  bodies  of 
many  kinds  of  small  birds  that  had  perished  in  a  storm  on  Lake  Michi- 
gan, and  been  cast  up  by  the  waves  on  the  shore,  May  24,  1891  (Coale). 
In  the  fall,  they  reach  northern  Indiana  early  in  September,  and  some- 
times remain  until  the  latter  part  of  the  month.  They  were  found  in 
Lake  County,  September  5,  1880,  and  September  25,  1875  (Coale). 

Mr.  W.  0.  Wallace  obtained  one  specimen  in  thick  woods  near 
Wabash,  September  13,  1892.  Mr.  Ernest  E.  Thompson  found  its  nest 
in  a  log  near  Carljerry,  Manitoba,  June  'il,  1S83.  1  have  given  a 
description  of  it  above.  The  ordinary  song  suggests  the  syllables, 
beecher-beecher-beecher'beecher'heecher'beecher.  '"It  is  somewhat  like 
the  song  of  the  Oven-bird,  but  difrereni,  in  being  the  same  pitch 
throughout  instead  of  beginning  in  a  whisper  and  increasing  the  em- 
phasis and  strength  with  each  pair  of  notes  to  the  last."  It  also  has 
another  song,  nearly  resembling  the  syllables,  fru-cliapple,  fru-chapple, 
fru-chappJe,  whaif^  which  is  uttered  in  a  loud,  ringing  voice  (Proc.  U. 
S.  X.  M.,  Vol.  XIIL,  1890,  pp.  621,  622). 

When  with  us  I  have  never  heard  it  singing. 

b'ul»trenu8  Gk(»tiii.ypis  Cubaiiif>. 

286.    (*>7J»)     Oeothlypis  Philadelphia  (Wils). 

Mourning-  Warbler. 
Svnonvm,  Philadelphia  Wakblkr. 

Adult  Male. — Above,  plain  olive-green;  the  head,  and  sides  of  the 
neck,  blui&h-gray;  a  black  spot  in  front  of  eye;  eyelids,  blackish;  wings, 
and  tail,  unmarked;  below,  throat  and  breast,  black,  the  feathers  more 
or  less  bordered  with  ashy;  other  under  parts,  yellow.  Adult  Female. — 
Similar,  with  head  smoky-gray,  more  or  less  tinged  with  olive;  the 
throat,  pale  yellowish-gray;  eyelids,  and  an  indistinct  mark  behind  the 
eve,  vellowish. 
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Length,  4.90-5.75;  wing,  2.15-2.55;  tail,  1.80-2.25. 

Range. — America,  from  Colombia  over  eastern  United  States  to 
British  Provinces;  casually  to  Greenland.  Breeds  from  Nebraska,  On- 
tario and  New  York,  north.    Winters  from  Mexico,  southward. 

Nesty  in  outskirts  of  woods  or  thickets,  near  ground;  of  weedstalks, 
leaves  and  bark,  lined  with  fine  black  rootlets  or  hair.  Eggs,  3-4; 
creamy-white,  blotched  and  spotted  with  reddish-brown  and  lilac, 
often  chiefly  arranged  in  more  or  less  distinct  wreath  around  larger 
end;  .71  by  .56. 

The  Mourning  Warbler  is  a  rare  migrant.  Occasionally  there  will 
come  a  few  years  when  it  is  more  common  in  some  locality.  From  the 
Whitewater  Valley  there  is  but  a  single  record.  They  arrive  some 
years  by  May  6,  and  occasionally  may  be  found  until  June  1.  In  the 
latter  part  of  May  they  are  sometimes  found  associating  with  Oeoth- 
lypis  agiJis.  Mr.  Robert  Ridgway  says,  at  Wheatland,  they  ^^ecame 
suddenlv  very  common,  Mav  6,  1881''  (Bull.  Nutt.  Oni.  Club,  1882, 
p.  20).  Mr.  F.  M.  Woodruff  infonns  me  that  he  saw  several  in  May, 
1889,  in  the  bushes  along  the  shore  of  Wolf  Lake,  near  Sheffield,  Ind. 
They  were  in  company  with  0.  agilis.  He  also  collected  two  in  Cook 
County,  111.,  on  the  ridge  between  Hyde  and  Wolf  lakes,  near  the 
Indiana  line.  May  29,  1894.  It  seems  to  have  been  rather  common  at 
Bloomington,  the  spring  of  1885.  The  late  Mr.  C.  H.  Bollman  re- 
ported it  May  16, 17  and  27.  Mr.  W.  0.  Wallace  says  they  were  rather 
common  at  Wabash,  in  open  thickets,  in  the  spring  of  1892. 

Mr.  H.  K.  Coale  informed  me  that  Mr.  Geo.  F.  Clingman  shot  a 
specimen  in  Lake  County,  June  1,  1879.  This  specimen  was  sent  to 
the  British  Museum,  where  Prof.  R.  B.  Sharpe  identified  it  as 
Geothlypis  margUUvrayi  (Aud.)  (Cat.  Birds,  Brit.  Mus.,  Vol.  X.,  p. 
365).  ^Ir.  Coale  and  Mr.  Ridgway  are  both  of  the  opinion  that  the 
specimen  is  undoubtedly  G.  Philadelphia.  From  all  southeastern  In- 
diana, including  the  Whitewater  Valley,  there  is  but  one  record  of  its 
occurrence — Brookville,  May  7,  1881.  It  was  taken  at  Terre  Haute, 
:May  10,  1887,  and  :May  22,  1890:  and  in  Carroll  County,  May  21, 
1885  (Evermann);  at  Waterloo,  May  8,  1890  (H.  W.  MoBride);  Peters- 
burg, Mich.,  May  17,  1888  (Trombley):  Manchester,  Mich.,  May  20, 
1893  (L.  W.  Watkins).  It  has  been  reported  from  Allen  County 
(Stockbridge).  It  may  possibly  be  found  to  breed  within  this  State, 
though  I  have  no  account  of  its  having  done  so.  Mr.  Ridgway  has 
found  it  along  the  borders  of  Fox  Prairie.  Richland  CN)unty,  111.,  early 
in  June,  1871.  They  may  have  been  latf'  migrants,  however  (Orn.  of 
III.,  T.,  p.  170).     Mr.  Oliver  Davie  >ays:    *'lt  has  been  found  nesting 
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in  Illinois,  south  of  latitude  39  degrees''  (N.  and  E.  of  N.  A.  B.,  1889, 
p.  382).  Mr.  Walter  Faxon  says  its  song,  as  most  often  heard,  "re- 
sembles the  syllables  thur^ee,  thur-ree,  thur-ree.  (Sometimes  the  repe- 
tition was  four  times  instead  of  three)."  To  this  was  sometimes  added 
a  refrain;  at  others,  the  song  was  different.  They  also  sing  an  aerial 
song.  Their  habits,  in  some  respects,  are  similar  to  those  of  the  Man^- 
land  Yellow-throat,  but  they  are  not  so  quick-motioned,  and  are  to 
be  found  at  times  more  up  in  the  bushes  or  even  the  low  limbs  of  trees. 
They  pass  south  in  August  and  September.  Prof.  W.  W.  Cooke  says: 
*T[t  has  been  found  nesting  in  Illinois  even  south  of  latitude  39  de- 
grees" (Bull.  No.  2,  Div.  of  Economic  Ornithology,  U.  S.  Dept.  Agr., 
p.  268). 

*287.    (681).    Geothlypis  trichas  (Linn.)- 

Maryland  Tellow-throat. 

"^ 

Head  of  Maryland  Yellow-tbroat,  male.    Natural  sise. 

Adult  Male. — Above,  plain  olive-green;  a  black  band,  bordered  be- 
hind with  grayish-white,  from  the  ear  coverts  along  the  side  of  neck, 
through  the  eye  and  across  the  forehead;  no  markings  on  wings  or  tail; 
throat  and  breast,  rich  gamboge-yellow;  belly,  sides  and  flanks,  dull 
yellowish- white.  Adult  Female, — No  black  about  head;  below,  less 
yellow;  sides,  somewhat  brownish.  Immature  MaU, — ^With  black 
markings  more  or  less  restricted;  young  birds,  resembling  the  females, 
but  browner  abQve. 

Length,  4.40-4.65;  wing,  1.90-2.20;  tail  1.85-2.20;  bill,  .38-.42; 
tarsus,  .71-.80. 

Range. — Eastern  North  America,  from  Panama,  eastern  Mexico 
and  West  Indies  to  Labrador  and  Ontario.  Breeds  from  Georgia, 
north.    Winters  from  South  America  and  Gulf  States,  south. 

Nesty  in  thicket,  often  near  water,  swamp,  on  or  near  ground,  in 
grass,  sedge,  reeds  or  bush;  of  leaves  or  grass,  lined  with  grass  and 
horsehair.  Eggs.  4-5,  rarely  3  or  6;  white  or  creamy-white,  variously 
speckled,  spotted  and  sometimes  lined  with  russet,  burnt  umber  or 
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chestnut,  purplish,  lilac-gray  or  vinaceous  and  black,  principally  con- 
fined to  larger  end;  .77  by  .58,  .61  by  .50,  .63  by  .48;  average,  .67 
by  .52. 

Common  summer  resident  throughout  the  State,  where  it  frequents 
the  tall  grasses,  sedges  and  shrubbery  about  the  swamps  and  damp 
places  and  along  the  valleys  of  streams.  The  first  migrants  arrive 
from  April  16  to  27,  southward,  and  from  April  19  to 
May  17,  northward.  The  males  come  first,  and,  while  most 
of  them  seek  their  favorite  tangles  and  low  thickets,  some 
wander  away  to  the  hillsides  and  uplands.  They  have  been  recorded 
as  first  arriving  at  Bicknell,  April  17,  1896,  1897;  Greencastle,  April 
17,  1896,  April  28,  1894;  Frankfort,  April  17,  1896,  May  16,  1895; 
Wabash,  April  15,  1893;  Brookville,  April  18,  1883,  1896,  May  5, 
1882;  Greensburg,  April  18,  1896,  April  28,  1894;  Sedan,  April  19, 
1889,  April  30,  1887,  1897;  Petersburg,  Mich.,  April  27,  1888,  May 
5,  1889,  1897;  Chicago,  111.,  April  27,  1896,  May  17,  1884.  Their 
characteristic  voice  betokens  their  coming.  It  is  distinct  and  penetrat- 
ing and  carries  to  quite  a  distance.  The  song  reminds  one  of  one  of 
the  well  known  utterances  of  the  Carolina  Wren  (T.  ludovicianus ) , 
but  the  difference  is  easily  recognized,  and,  with  cafe,  one  can  not  be 
deceived.  It  may  be  said  that  all  songs  are  not  alike.  There  is  quite 
a  difference  in  them,  when  close  to  the  singer,  but  when  one  is  some 
distance  away,  a  note  may  be  missed,  and  the  song  would  be  recorded 
on  the  memory  without  it.  The  common  interpretation  of  the  song 
of  the  Maryland  Yellow-throat  is  wichity,  wichity,  wickity.  I  find 
many  of  them,  sometimes  all  in  a  locality,  saying  wit-ti-chee,  wit-ti- 
chee,  wit'ti-chee.  It  sounds  plainly  at  a  distance  of  twenty  feet.  A 
call  that  came  to  me  from  three  hundred  feet  away  was  plainly 
wi'Chee,  vn-chee,  wi-chee,  wi-chee,  uttered  in  a  fine,  clear  voice.  After 
June  their  voices  are  not  so  commonly  heard.  Though  they  drop  out 
of  the  soimds  of  the  neighborhood,  they  are  not  entirely  gone,  for  one 
is  heard  now  and  then,  perhaps  as  long  as  they  remain. 

I  have  found  them  ])aired  by  May  (1885)  and  often  with  full  sets 
of  eggs  by  the  latter  part  of  that  month.  Prof.  B.  W.  Evermann 
found  a  nest,  with  five  fresh  eggs,  in  Carroll  County,  May  22,  1883, 
and  June  12,  1880,  found  young  able  to  fly.  Sometimes  they  rear 
two  broods.  In  August  they  begin  to  leave  and  often  are  gone  by 
the  middle  of  September.  Other  vears  thev  remain  until  October. 
The  latest  dates  from  the  following  places  are:  Sedan,  Septembr  16, 
1894;  Brookville,  September  10,  1885;  Bicknell,  October  5,  1896; 
Warren  Coxmty,  September  26,  1897;.  Greensburg,  October -10,  1896. 

Mr.  E.  H.  Quick  has  in  his  collection  a  three-story  ne^^t  of  this  bird. 
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taken  near  Brookville,  Ind.  Two  additional  nests  were  built  upon  the 
original  structure,  burying  beneath  each  the  egg  of  a  Cowbird  (Molo- 
thrus  ater).  Thus  it  outwitted  the  detestable  parasite,  and  in  the 
third  nest  deposited  her  complement  of  eggs.  Similar  nests  have  been 
found  elsewhere,  showing  that  this  was  not  an  individual  peculiarity, 
but  others  of  it^  kind  had  experimented  along  the  same  line. 

Prof.  F.  H.  King  examined  eleven  specimens,  which  he  found  had 
eaten  22  case-bearing  caterpillars  (Cohophora  f),  5  other  larvae  (2  of 
them  caterpillars),  6  small  dragon  flies,  3  moths,  3  dipterous  insects, 
3  ver}'  small  hymenopterous  insects,  3  beetles  (among  them  a  squash 
beetle),  3  spiders,  2  small  grasshoppers,  1  leaf  hopper,  2  hemipterous 
insects,  and  2  insect  eggs  (Geol.  of  Wis.,  I.,  p.  508).  As  a  result  of 
such  examination  as  has  been  made,  it  seems  that  the  prevailing  Yel- 
low-throat in  Indiana  is  the  Maryland — this  bird.  Mr.  Robert  Ridg- 
way  informs  me  that  the  Marj'land  Yellow-throats  in  the  Smith- 
sonian collection  from  Indiana  (Wheatland  and  Vincennes)  are  either 
time  0.  irichas,  or  else  that  form  approaching  0.  t.  occidenfalis.  More 
recently  I  have  sent  him  a  series  of  Yellow-throats,  containing  speci- 
mens from  Indiana,  northern  Illinois,  Jamaica  and  the  Valley  of 
Mexico.  All  of  these,  after  comparison,  he  decides  to  refer  to  0. 
irichas.  He  adds:  ^*Tho  Mississippi  Valley  birds  and  those  from 
Mexico  (valley)  an*  in  reality  iniermo<liato  betwin^n  irichas  and  orci- 
dentalis/* 

"^266.    (681^f).    Oeothlypis  trichas  occidentalis  Brewster. 

Western  Tellow-throat. 

Similar  to  G.  irichas,  but  averaging  larger;  the  lower  parts,  yellow 
and  not  part-  whitish. 

Length,  4.75-5.85;  wing,  2.10-2.40;  tail,  2.15-2.40;  bill,  .40-.45; 
tarsus,  .75-.83. 

Range. — Western  North  America,  from  Central  America  and  west- 
ern Mexico  over  western  United  States  to  Manitoba  and  British  Co- 
lumbia, east  to  Illinois  and  Indiana. 

.V/'.s/  and  Eggs  as  in  la.<t  species. 

The  Western  Yellow-throat  is  a  summer  resident,  like  the  last, 
wherever  found.  I  am*  informed  by  Mr.  p]liot  Blackwelder  and  Mr. 
J.  G.  Parker,  Jr.,  Iliat  this  is  the  prevailing  form  in  Cook  County,  111., 
and  the  last  named  gentleman  says  it  is  the  same  in  Lake  County,  Ind.. 
where  he  has  taken  specimens  at  Liverpool.  Mr.  Parker  says  it  is 
abundant  in  low  ground  bordering  our  marshes  iuid  along  the  banks 
of  our  creeks  and  rivers.  Arrives  May  1  to  15.  It  is  possible  that 
the  fonn  inhabiting  the  ])rairie  districts  may  be  foxmd  to  approach 
more  closely  to  this  bird. 
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161.   Qtnva  ICTBRIA  VintLor. 

(883).    Icteria  virenB  (Link.). 

Telkrw-bT«B«ted  Chat. 


Adult. — Size,  large;  above,  olive-green;  black  spot  in  front  of  eye: 
nlig  around  eye  and  stripe  to  nostril,  white;  below,  throat,  breast  and 
edge  of  wing,  gamboge-yellow;  white  stripe  on  sides  of  throat;  belly 
and  under  tail  coverts,  white.  *AdvU  Female. — Similar,  but  colors  leas 
bright;  grayer  markings,  less  distinct. . 

Length,  6.75-7.50;  wing,  2.90-3.35;  tail,  2.90-3.35. 

Ranoe.- — Eastern  North  America,  from  Coeta  Rica  over  eastern 
United  States  to  Massachusetts,  southern  Ontario  and  soatfaem  Min* 
nesota,  west  to  Plains.  Breeds  from  Gulf  States,  nori.h.  Winters 
from  Mexico,  south. 

Neat,  in  thickets,  second  or  scrub-growth,  in  solitude;  on  brier 
bush  or  sapling,  3  to  6  feet  up;  of  leaves,  grapevine  bark  or  grass; 
long  and  bulky.  Bggs,  63  sets — 9  of  3,  53  of  4,  1  of  5;  white,  often 
glossy,  spotted  and  blotched  in  different  patterns,  sometimes  wreath 
around  one  end,  with  different  shades  of  red  and  brown,  and  often 
lilac;  .92  by  .63. 

The  Yellow-breasted  Chat  is  a  commcui  and  well  known  summer 
resident  in  the  southern  half  of  the  State,  and  locally  even  farther 
north.  In  the  northern  half  it  ia  usually  not  common,  becoming  less 
numerous  as  one  approaches  the  northern  boundary,  where  it  is,  most 
places,  usually  rare.  It  breeds  throughout  its  range  in  this  State. 
They  are  common  at  Richmond  (Hadley),  Anderson  (Smith),  and 
LafayeltP  {Test  Bros.);  tolerably  common  at  Frankfort  (Ghere)  and 
Laporte  (Barber);  not  common  at  Wabash  (Ulrey  and  Wallace);  rather 
rare  in  Carroll  County  (Evermann):  rare  in  Allen  County  (Stock- 
bridge),  Dekalb  County  (Hon.  R.  W.  McBride),  Starke  County 
(Deane),  Elkhart  County  (H.  W.  McBride). 

Prior  to  189.T  it  was  almost  unknown  in  the  northwestern  portion  of 
the  State,  and  the  same  may  be  said  along  the  northern  State  line  in 


1094  Report  of  State  Geologist. 

both  Indiana  and  Michigan.  Hitherto  there  had  been  but  one  record 
from  Lake  County,  but  P^of.  E.  L.  Moeeley  saw  one  at  East  Chicago, 
Ind.,  July  2,  1893.  July  13,  1894,  Mr.  F.  M.  WoodruflE  took  a  nest 
at  Grand  Crossing,  Cook  County,  HI.,  and  on  the  17th  saw  two  birds 
at  Sheffield,  Ind.  He  also  informs  me  that  Mr.  Geo.  K.  Cherrie  saw 
two  and  took  one  at  Hyde  Lake,  June  16,  1896,  probably  in  Indiana. 
There  seems  to  have  been  a  considerable  extension  of  their  numbers 
northward  in  1894.  It  was  taken  at  Ann  Arbor,  Mich.,  the  spring  of 
1894  (L.  W.  Watkins);  at  Petersburg,  Mich.,  two  were  taken  May  3, 
and  two  May  17,  1894;  two  nests  were  also  foimd.  It  had  not  been 
taken  before  since  1877  (J.  Trombley).  One  was  seen  at  Cedar  Point, 
near  Sandusky,  0.,  June  23,  1894,  and  another  at  Huron  River,  twelve 
miles  south  of  Sandusky,  July  10,  1894.  They  arrive  in  southern  In- 
diana from  April  23  to  May  4,  and  those  found  fari;her  north  reach 
there,  generally,  after  the  latter  date.  The  first  arrivals  were  note'd 
at  Bicknell,  April  23,  1897,  April  27,  1894;  Brookville,  April  24, 
1897,  May  4,  1882;  Moore's  Hill,  Aprk  29,  1893;  Spearsville,  April 
27,  1895,  April  29,  1894;  Greensburg,  April  25,  1896,  April  30,  1895; 
Greencastle,  May  2,  1894,  1895,  May  9,  1896;  Wabash,  May  10,  1892. 

Every  one  who  is  acquainted  with  brier  patches,  thickets  and  bushy 
clearings,  knows  this  bird.  If  they  do  not  know  its  name,  they  know 
it  as  the  bird  which  fills  the  thicket  with  such  sounds  as  no  other 
bird  ever  dreamed  of.  It  is  more  often  heard  than  seen.  Were  it  not 
that  occasionally  its  yellow  breast  comes  into  view,  we  should  think 
it  but  a  voice  among  the  bushes.  They  are  great  ventriloquists.  Often 
a  person  unacquainted  with  their  habit  will  look  long  in  the  direction 
from  which  the  sound  seems  to  come  and  not  see  the  author,  wlu)  is 
elsewhere.  They  have  quite  a  variety  of  notes,  which,  with  their 
strange  antics,  render  them  the  most  interesting  summer  birds  among 
the  bushes.  At  mating  time  they  devote  much  time  to  aerial  evolu- 
tions, which  are  always  interesting  because  of  their  oddity,  but  at 
times  become  exceedingly  ludicrous.  While  performing  these  various 
evolutions  they  give  voice  to  a  multitude  of  strange  soimds,  that  seem 
to  come  from  here,  there  and  everywhere,  except  the  throat  of  the 
odd  and  awkward  bird  descending  towards  the  clump  of  bushes  near 
by.  The  late  Dr.  J.  M.  Wheaton  gives  the  following  excellent  expres- 
sion of  his  feelings  regarding  this  bird: 

"When  migrating,  no  bird  is  more  shy  and  retiring  than  the  Chat. 
They  skulk  along  silently  in  thickets,  along  the  banks  of  streams,  or 
on  the  edges  of  upland  woods.  But  no  sooner  has  pairing  been  effected 
than  their  whole  nature  seems  changed,  and  the  silent  bird  becomes 
the  noisiest  of  the  wood.    His  shyness  gives  way  to  an  audacity  that  is 
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surprising.  If  he  discovers  the  approach  of  a  human  being,  even  at 
a  considerable  distance,  he  prepares  to  resent  the  intrusion;  and, 
giving  three  short,  loud  whistles,  very  low  in  tone,  as  a  warning,  he 
advances  toward  him,  all  the  while  careful  that  he  should  be  heard 
and  not  seen.  Then  follows  a  medley  of  sputtering,  c^kling,  whisper- 
ing and  scolding  notes,  frequently  interspersed  with  loud  whistles, 
and  continued  as  the  bird  runs,  hops  or  flies  in  the  deepest  thicket, 
with  a  pertinacity  which  knows  no  fatigue.  He  tells  you  that  your 
gun  won't  shoot,  that  it  is  a  flint-lock,  that  your  ramrod  is  broken, 
that  you  shot  it  at  a  buzzard,  that  you  haven't  got  a  gun;  that  you  are 
a  bald-headed  cripple;  that  there  is  a  horrid  suicide  in  the  bushes,  and 
a  big  snake  and  a  nasty  skunk;  that  your  baby  is  crjring,  your  house  is 
afire  and  the  bridge  broken  down;  that  you  have  missed  the  road  to 
the  reform  farm,  and  that  the  poor  house  is  over  the  creek,  and  he  calls 
the  dogs;  says  that  you  have  gone  to  seed;  go  west  and  grow  up  with 
the  country;  that  you  are  taking  up  too  much  of  his  valuable  time, 
that  you  must  excuse  him  for  a  moment. 

"During  all  this  time  he  remains  invisible,  or,  at  most,  his  black  eye 
and  mask,  or  golden  breast,  appear  for  a  moment  as  he  peers  at  you 
from  the  tangled  branches  of  the  brambles,  or  flashes  from  branch  to 
branch,  dancing  an  accompaniment  to  his  fantastic  notes.  At  the 
last  he  suddenly  appears  on  the  top  of  a  bush,  not  ten  feet  from  you, 
makes  a  profoimd  bow  with  a  derisive  whisk  of  his  long  tail,  exposes 
his  immaculate  white  crissum  and  dives  again  into  the  deepest 
thickets.  You  take  a  long  breath  and  wipe  your  face,  and  he  returns 
to  the  assault  from  the  rear.  Should  you  move  on,  he  follows,  and 
if  you  approach,  he  retires,  and,  keeping  at  a  respectful  distance,  he 
laughs  defiance,  shouts  mockery  and  tantalizing  sarcasm.  He  is  a  fear- 
ful scold,  and  it  is  no  wonder  the  inside  of  his  mouth  is  black.  But 
this  is  when  he  knows  that  he  has  the  advantage.  Sometimes  he  may 
be  surprised,  as  he  sings  in  the  upper  branches  of  a  tree.  He  then  sits 
motionless,  continuing  his  song  as  if  unaware  of  any  intrusion  upon 
his  privacy,  and  so  resonant  and  varying  are  his  notes  that  they  con- 
fuse the  ear  as  to  the  spot  from  which  they  come,  while  his  yellow 
breast  so  completely  harmonizes  with  the  green  leaves  and  sunlight 
that  he  is  with  difficulty  discovered.  It  is  to  his  rapid  and  sonorous 
notes,  quick  motions  or  perfect  quiet,  with  harmonious  surroundings, 
that  he  owes  the  reputation  for  ventriloquism  which  he  has  obtained; 
and  it  may  be  said  of  his  reputation  for  mimier}'  that  he  has  no  need 
to  borrow  notes  from  any  other  bird,  and  does  not  knowingly  do  so. 
Before  the  breeding  season-  is  over  it  becomes  as  silent  as  during  the 
spring  migration,  and  leaves  for  the  south  as  stealthily  as  it  came." 
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They  sing  until  the  young  leave  the  nest,  usually  from  the  latter 
part  of  June  until  the  middle  of  July;  and  then,  for  a  time,  the  family 
keeps  together. 

After  the  singing  is  over,  the  only  note  heard  is  the  single  note, 
chat,  from  which  the  Yellow-breasted  bird  takes  its  name. 
•  I  have  found  them  mating  April  27,  1886,  and  found  a  nest,  with 
eggs.  May.  25,  1882.  June  11,»  1892,  Messrs.  L.  A.  and  C.  D.  Test 
found  two  nests  near  Lafayette.  Each  contained  four  eggs,  and  in  ad- 
dition had  two  eggs  of  the  Cowbird.  They  usually  leave  in  September 
— Brookville,  Sieptember  7,  188G:  Bicknell,  September  27,  1894 — but 
occasionally  remain  much  later.  I  shot  one,  December  1,  1881,  when 
it  was  feeding  upon  pokeberries,  from  which  its  plumage  was  stained. 

Two  excellent  accounts  of  the  Chat  are  given,  one  by  Dr.  Coues — 
Birds  of  Colorado  Valley — the  other  by  John  Burroughs,  in  *^ake 
Robin.*' 

1B2.    GEHU8  SYLVAMA  Nuttall. 

a>.  Tail  feathers  blotched  with  white.  S.  mitrata  (Gmel.).     290 

a*.  Tail  feathers  dusky,  not  blotched  with  white. 

h^.  Above  plain  olive  green ;  male  with  blue  black  patch  on  crown. 

S.  pu8illa(Wil8.).     291 

6'.  Above  plumbeous  gray;  crissum  white;  male,  crown,  forehead  and  sides  of 

throat  spotted  black.  S.  canadensiB  (Linn.).     292 

*290.    (684).    Sylvania  mitrata  (Gmel.). 

Hooded  Warbler. 

Adult  Male. — Head,  neck  and  throat,  deep  black;  a  gamboge-yellow 
band  across  the  forehead  and  along  the  side  of  head,  including  the 
eye  and  the  ear  coverts;  other  upper  parts,  olive-green;  other  lower 
parts,  bright  yellow;  three  or  four  pairs  of  outer  tail  feathers,  with 
white  markings;  wings,  unmarked.  Adult  Female. — Similar,  but  usu- 
ally with  less  black  on  head.  Immature  Male. — Varying  from  the 
decided  black  markings  of  adult  male  to  almost  no  black;  the  yellow, 
however,  conspicuous.    Immature  Female. — Lacking  black  markings. 

Note. — It  seems  evident  that  it  requires  three  years  for  this  Warbler 
to  attain  perfect  plumage;  therefore,  specimens  will  be  found  at  dif- 
ferent seasons  in  different  stages  of  color  development. 

Length,  5.00-6.70;  wing,  2.50-2.75;  tail,  2.20-2.40. 

Range. — Eastern  North  America,  from  Panama  and  West  Indies 
to  Massachusetts,  southern  Ontario,  southern  Michigan  and  southern 
Wisconsin,  west  to  Kansas.  Breeds  from  Texas  and  North  Carolina, 
north.    Winters  south  of  United  States. 
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Nesty  in  woods,  low  bush  or  tree,  three  feet  up;  in  wet  swamp^  one 
foot  up;  of  bark,  moss,  vegetable  fibre,  leaves  and  grasses,  lined  with 
the  finer  material.  Eggs,  4,  rarely  3  or  5;  white  or  creamy-white,  often 
quite  glossy,  marked  with  specks  and  spots  of  light  to  dark  reddish- 
brown  and  lilac.  The  markings  principally  at  larger  end,  where  they 
sometimes  form  wreaths;  .70  by  .51. 

Tlie  Hooded  Warbler  is  generally  a  rare  summer  resident.  How- 
ever, in  the  lower. Wabash  Valley  it  is  said,  in  some  places,  to  be  com- 
mon. On  the  contrary,  in  the  northern  part  of  the  State,  it  is  very 
rare.  Everywhere  it  is  more  numerous  during  the  migrations.  They 
arrive,  in  spring,  from  April  16  to  May  16.  They  were  first  noted  at 
Greensburg,  April  16,  1896;  at  Bloomington,  April  20,  1885,  May  8, 
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1886;  Knox  County,  April  25,  1881;  Spearsville,  April  30,  1894: 
Brookville,  Ajiril  30,  1881,  May  16,  1884;  Carroll  County,  May  5, 
1885;  Sedan,  May  15,  1889;  Chicago.  111.,  April  28,  1884.  They  fre- 
quent woods  in  which  there  is  a  dense  undergrowth,  being  found 
among  the  bushes  and  lower  branches  of  the  tree>.  There  they  are 
quite  active,  especially  when  mating  begins.  The  male  goes  singing 
through  the  bushes  and  flitting  from  branch  to  branch  of  the  over- 
shadowing trees,  singing  its  song,  and  all  the  while  opening  and  closing 
its  tail,  exposing  the  white  of  the  feathers.  An  insect  comes  within 
easy  range,  the  song  stops  suddenly,  the  tail  remains  closed,  the  insect 
is  caught,  and  then  the  song  and  the  peculiar  motions  of  the  tail  are 
resumed.  The  song,  as  given  by  Mr.  Langille,  is  "r^e-reeA;,  che-reek, 
rhe-reek,  chi-di-ee'^'  the  first  three  notes  with  a  loud  fell-like  ring, 
and  the  rest  in  very  much  accelerated  time  and  with  the  falling  in- 
flection/' 

It  also  has  another  less  common  song  and  a  peculiar  chip.  Dr.  Hay- 
niond  reported  it  as  a  summer  resident  in  Franklin  County  (Ind.  Oeol. 
Rupt.,  1869,  p.  217),  but  it  must  be  rarely  such,  for  I  have  not  found 
it  at  that  season.  Dr.  F.  W.  Langdon  has  noteil  it  as  a  summer  resi- 
dent in  the  vicinitv  of  Cincinnati  (Joum.  Cin.  Soc.  Nat.  Hist.,  Julv. 
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1880,  p.  123).  Mr.  Robert  Ridgway  says,  in  Knox  County,  it  is 
"rather  common  in  deep  woods,  but  much  less  so  than  in  the  vicinity 
of  the  cypress  swamp  farther  south"  (Bull.  Nutt.  Om.  Club, 
Vol.  VII.,  1882,  p.  20).  He  writes  me  they  breed  in  Knox  and  Gib- 
son counties.  In  another  place  he  says:  "In  all  rich,  damp  woods, 
both  in  Illinois  and  Indiana,  I  have  found  the  beautiful  Hooded 
Warbler  a  more  or  less  common  species.  In  the  woods  of  Knox  and 
Gibson  counties,  Indiana,  immediately  opposite  Mt.  Carmel,  it  is  par- 
ticularly abundant,  so  much  so,  in  fact,  as  to  be  one  of  the  most  char- 
acteristic species"  (111.  Orn.,  I.,  pp.  174,  175).  Prof.  B.  W.  Evermann 
reports  it  not  common  in  Vigo  County.  On  the  contrary,  they  were 
quite  common  in  the  valley  of  Sugar  Creek,  in  Parke  and  Montgomery 
counties,  May  19  and  20,  1887.  At  Bloomington,  Mr.  G.  G.  William- 
son found  a  nest  of  this  species  in  a  bush,  containing  six  young.  May 
26,  1886.  It  seems  to  occur  there  regularly.  It  is  reported  from  De- 
catur (Shannon)  and  Brown  (Barnett)  counties.  Mr.  N.  H.  Coale  ob- 
tained one  at  Davis  Station,  Starke  County,  May  31,  1885,  but  pre- 
^'iously,  May  24,  1879,  had  recorded  it  from  still  farther  north.  On 
the  latter  date  he  foimd  the  shore  of  Lake  Michigan,  in  Lake  County, 
lined  with  the  bodies  of  many  small  birds'  that  had  perished  in  the 
lake  during  the  recent  storm.  The  record  of  its  destruction  was  befon.'^ 
him,  and  among  the  bodies  of  the  victims  he  found  a  Hooded  Warbler. 
In  Dekalb  County,  Mrs.  Jane  L.  Hine  has  noted  it  a  few  times,  twice 
in  October.  The  last  time  was  October  5,  1893.  They  begin  to  leave 
in  August,  and  through  September  and  early  October  they  are 
vagrants,  changing  their  homes  as  whim  or  necessity  dictates,  but  all 
the  while  working  back  towards  the  south.  Dr.  Langdon  foumd  it  at 
Cincinnati,  May  4,  and  Messrs.  Dury  and  Freeman,  May  30,  1879. 
It  was  taken  at  Wabash,  September  13,  1893;  at  Bicknell,  September 
16,  1894;  at  Lebanon,  four  were  seen,  October  20,  1894,  and  it  was 
observed  at  Brookville,  October  20,  1884. 

Their  habit  of  taking  their  insect  food  upon  the  wing  has  been  note<T 
by  all  observers,  though  they  doubtless  also  take  other  insects. 
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291.    (685).    Sylvania  pusilla  (Wils.). 

Wilson's  Warbler. 

Synonjmii,  Green  Black-capped  Fly-catchikg  Warbler,  Black-capped 

Yellow  Warbler. 

Adult  Male. — Crown,  glossy  bhie-black;  stripe  over  eye  and  across 
forehead,  yellow;  other  upper  parts,  bright  olive-green;  below,  clear 
yellow;  wings  and  tail,  with  no  white  markings.  Adult  Female. — 
Similar  to  male,  but  crown  patch  usually  less  conspicuous,  sometimes 
wanting.    Immature. — With  no  black  on  head. 

Length,  4.25-5.10;  wing,  2.15-2.35;  tail,  2.05-2.25. 

Range. — North  America,  east  of  Pacific  coast,  from  Panama  to 
Labrador,  Alaska  and  Siberia.  Breeds  from  Nova  Scotia,  Ontario, 
Minnesota  and  along  Rocky  Mountains  from  Colorado,  north.  Win- 
ters from  eastern  Mexico,  south. 

Nest,  in  damp  woods,  on  ground;  of  leaves  and  grass,  lined  with  fine 
grass  or  hair.  Eggs,  4-5;  white  or  creamy-white,  speckled  with  red- 
dish-brown, pale  lavender  or  lilac-gray. 

Wilson's  Warbler  occurs  throughout  the  State  as  a  migrant.  Usu- 
ally, in  the  spring,  they  are  rather  rare,  but  are  more  common  in  the 
fall.  This  reverses  the  migratory  period  with  the  Connecticut  Warbler, 
which  is  almost  unknown  in  fall  west  of  the  AUeghanies,  but  is 
common  on  the  Atlantic  coast.  Like  that  species,  Wilson's  Warbler 
arrives  late  in  spring,  usually  after  May  10,  and  remains  until  the 
close  of  that  month.  The  earliest  Indiana  record  is,  Bloomington, 
May  8,  1886.  Other  dates  where  it  was  first  obsen^ed  in  spring  are: 
Greensburg,  May  13,  1894;  Richmond,  May  16,  1897;  Terre  Haute, 
May  10,  1890;  Carroll  County,  May  18,  1885;  Lafayette,  May  12, 
1892,  May  13,  1893;  Sedan,  May  10,  1894;  Lake  Coimty,  May  18, 
1895;  Chicago,  111.,  May  6,  1886,  last  seen  May  30,  1894.  About  the 
lower  end  of  Lake  Michigan  they  are  sometinu's  not  uncommon 
(Parker).  They  were  tolerably  common  at  Grt»ensburg  in  May,  1894, 
being  last  noted  May  29  (Shannon);  at  Greencastle,  in  1893,  where 
eight  were  noted  May  13  (Earlle);  at  Sedan,  May  20,^1  and  22,  1890 
(Mrs.  Hine).  They  have  been  also  noted  from  Wabash,  the  spring  of 
1892,  and  there  is  a  specimen  in  the  State  Museum  at  Indianapolis, 
from  Boone  County.  Prof.  F.  H.  King  notes  that  one  was  killed  in 
Wisconsin  by  a  cold  wave  in  May,  1882.  I  found  one  in  May,  1887, 
with  a  number  of  other  lifeless  birds  on  the  shore  of  Lake  Michigan, 
where  they  had  been  cast  up  by  the  waves  after  losing  their  lives  in  a 
storm. 
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It  frequents  the  undergrowth  of  woodlands  and  the  wooded  borders 
of  streams,  in  spring,  but  in  fall  it  is  often  found  frequenting  the  same 
ground  with  TeDuessee  Warblerp,  we«dy  wooda-paaturea  and  more 
open  woodland,  and  even  bushy  feneerows.  They  are  quite  active, 
taking  much  of  their  insect  food  upon  the  wing.  Nuttall  says  their 
song  sounds  like  'tsh-'tsh-'tsh-'tahea. 

293.    (686).    Sylvania  oanadensiB  (Limn.). 

Oauadiaa  Warbler. 
Synonym,  Canadian  Flt-catching  Wabbler. 


Adult  Male. — Above,  gray;  wings,  brownish;  forehead  and  crown, 
f^potted  with  black;  stripe  from  bill  to  eye  and  ring  around  eye,  yellow: 
Ijelow,  yellow;  lower  tail  coverts,  white;  a  black  streak  on  each  side  of 
throat,  united  by  a  row  of  black  spots  across  the  breast;  wings  and 
tail,  not  marked  with  white.  Adult  Femalf. — Similar,  but  the  mark- 
ings less  distinct.  Young. — Similar  to  female,  but  black  marks  want- 
ing; breast,  streaked  with  dusky. 

Length,  5.00-5.75;  wing,  2.50-2.65;  tail,  2.20-3.40. 

Range.— America,  from  Ecuador  north  over  the  eastern  United 
States  to  Labrador  and  Manitoba.  Breeds  from  Maasachusetts,  Penn- 
sylvania, Ontario  and  Minnesota,  north.    Winters  from  Mexico,  south. 

Nest,  in  woods  or  low  growth,  on  the  ground,  in  a  depression  or 
among  roots;  of  leaves,  dry  weed  stalks,  roots  and  hair.  Bgga,  4-5; 
white,  finely  marked  with  dots  and  small  spots  of  brown,  purple  and 
reddish,  in  varying  shades;  rufous  and  rufous-brown,  heaviest  at 
larger  end;  .68  by  .51. 

The  Canadian  Warbler  is  a  tolerably  common  migrant,  varying  in 
numbers  with  the  years.  It  is  usually  much  more  common,  sometimes 
even  abundant,  in  fall.  It  rarely  arrives  before  May  1,  and  often  re- 
mains until  the  last  of  that  month.  Like  the  other  two  species  of  this 
jronus,  whieh  are  less  common  than  this,  they  frequent  low  situa- 
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tione,  bushes  and  underbrush,  seldom  going  higher  than  the 
braAches  of  short-bodied  trees.  This  species  frequents  the  edges  of 
woodlands  and  thickets  along  streams  and  on  waste  land.  There  they 
may  be  found  industriously  catching  insects,  taking  most  of  them  on 
the  wing.  Its  song  may  be  heard  about  its  haunts  morning  and  even- 
ing. It  is  a  characteristic  voice  thrit  instantly  draws  one's  attention 
to  it.  •  Often  it  has  called  me  away  into  some  little  thicket  in  a  woods 
pasture  or  among  the  low,  drooping  limbs  of  some  unpromising  look- 
ing beech  trees  in  the  edge  of  heavy  timber.  Those  which  seem  the 
most  unpromising  places  to  men  are  often  attractive  to  birds.  Several 
times,  as  I  can  recall,  the  best  take  of  the  day  or  the  season  was  found 
in  some  uninviting  spot,  to  which  I  was  drawn  merely  incidentally. 

Mr.  Earnest  E.  Thompson  notes  its  loud  and  striking  song  as  rup- 
H'Che,  rup'it'Che,  rup-it-chitt-it-liit."  The  earliest  spring  record  is 
from  Knox  County,  wliere  Mr.  Robert  Ridgway  took  it,  April  18, 
1881.  It  has  been  first  noted  in  spring  at  Bloomington,  April  27, 
1886;  Brookville,  May  2,  1881,  May  16,  1884;  Richmond,  May  16, 
1897;  Lafayette,  May  16,  1897;  Carroll  County,  May  12,  1885;  Wa- 
basli.  May  10,  1893;  Starke  County,  ^h\\  11,  1884;  Lake  County,  May 
iK  1877,  May  16,  1880;  Chicago,  111.,  May  1,  1886,  May  18,  1896; 
Petersburg,  Mich.,  May  11,  1888.  May  16,  1893.  May  21,  1892,  one 
was  caught  in  the  office  of  Purdue  University,  at  Lafayette  (L.  A.  and 
C.  D.  Test).  They  have  remnined  at  Creencastle  until  May  26,  1895; 
at  Spearsville,  May  24,  1894;  Lafayette,  May  25,  1893;  Carroll  County, 
May*24,  1883;  Chicago,  111.,  May  30.  1894;  Potersburg,  Mich.,  June  1, 
1893.  When  thev  return  in  the  fall  thev  are  sondess.  Thev  arrive 
some  years  late  in  August  and  most  of  them  pass  through  early  in 
September,  though  one  occasionally  lingers  into  the  beginning  of  Oc- 
tober. They  were  tolerably  common  about  Chicago,  August  26  to 
September  5,  1895  (Black welder),  and  were  common  near  Cincinnati 
the  last  of  August  and  the  first  of  September,  1879  (Dury  and  Free- 
man). The  last  fall  note  at  Sedan  is  September  7,  1889;  at  Lafayette, 
September  4,  1894;  Warren  County,  September  12  and  15,  1897;  Lake 
County,  September  18,  1881.  Prof.  E.  L.  Moseley  informs  me  he  ob- 
tained a  specimen  at  Sandusky,  0.,  October  2,  1896. 

It  has  not  been  found  in  this  State  later  in  summer  than  the  dates 
•nven  above.  Prof.  W.  W.  Cooke,  in  his  report  on  Birds  of  Michigan 
in  the  Mississippi  Valley  for  1884  and  1885,  says  it  has  been  known 
to  breed  in  northern  Illinois.  I  do  not  know  of  its  breeding  farther 
south  in  Michigan  than  Bay  City,  where  Mr.  N.  A.  Eddy  took  a  nest 
jiiid  four  eggs,  June  2,  1885  (Cook,  B.  of  M.,  p.  138). 

Prof.  F.  H.  King  examined  three  specimens  and  found  they  had 
t:iten  flies,  a  hynienopterous  insect,  beetles  and  larvje. 
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183.   Gcsius  SETOPHAQA  Swaikson. 

*298.    (687).    Setophaga  ruticilla  (Linn.). 

American  Bedstart. 
Synonym,  Redbtart. 

Adult  Male. — Above,  and  throat  and  breast,  lustrous  black;  base* 
of  all  the  quills,  except  the  first  and  last,  salmon;  bases  of  all  the  tail 
feathers,  except  the  middle  pair,  salmon;  sides  of  breast,  vermillion- 
red;  belly,  white,  tinged  with  reddish;  bill  and  feet,  black.  Adult  Fe- 
male,— Above,  olive-green;  below,  throat  and  breast,  brownish-white; 
the  salmon  and  red  replaced  by  yellow;  spot  in  front  of,  and  ring 
around,  eye,  grayish-white.  Young. — Similar  to  female.  This  species 
requires  three  years  for  the  male  to  acquire  full  plumage;  consequently 
they  are  to  be  found  in  all  stages  between  the  immature  and  perfect 
plumage. 

Length,  4.75-5.75;  wing,  2.40-2.55;  tail,  2.30-2.45. 

Range. — America,  from  Ecuador  and  West  Indies  \jo  Hudson  Bay 
and  Mackenzie  Valley  (Ft.  Simpson);  rarely  west  of  Rocky  Mountains. 
Breeds  from  North  Carolina  and  Missouri,  north. 

Nest,  in  fork,  on  limb  of  tree  or  sapling,  6  to  20  feet  up;  of  bark 
shreds,  grass  and  weeds,  lined  with  hair  or  plant  down.  Eggs^  3-5; 
white,  greenish- white  or  bluish- white,  spotted,  mostly  at  larger  end, 
with  brown  and  lilac;  .63  by  .48. 

The  American  Redstart  is  one  of  the  characteristic  birds  of  the 
woodland.  WTierever  there  are  woods,  it  may  be  found  at  the  proper 
seasons.  It  is  generally  common,  and  in  the  northern  part  of  the  State 
is  abundant.  In  some  of  its  habits  it  much  resembles  the  Hooded 
Warbler.  Instead  of  keeping  near  the  ground,  it  frequents  all  kinds 
of  woody  growth,  from  lowest  bush  to  tallest  tree.  While  it  makes  its 
home  among  the  dense  forest,  at  times  it  may  be  found  in  little  fring- 
ing woods  or  shaded  glens,  and,  during  the  spring  migrations,  it  occa- 
sionally comes  into  the  orchards.  Its  song,  as  given  by  Nuttall,  is 
^tsh,  tsh,  tshee,  tshe,  tshe,  tshea,  varying  to  that  of  the  Yellow  Warbler, 
which  he  interprets  as  Hsh,  Hsh,  Hsh,  tshitshee.  It  is  a  wandering  min- 
strel, giving  its  song  free  as  air  for  all  who  are  in  the  woods.  It  does 
not  skulk;  it  is  not  shy,  but,  through  the  bushes  at  one's  feet  or 
through  the  branches  overhead,  it  pursues  its  way,  now  seizing  a  cater- 
pillar, then  chasing  a  moth  or  dashing  into  a  swarm  of  gnats  or  flies. 
Its  wings  are  carried  partly  open,  its  eye  is  active,  its  tail  opens  and 
closes,  showing  with  each  movement  its  beautiful  coloration — a  fan 
of  salmon  and  black-  The  name  little  fantail  would  be  an  appropriate 
one  for  it. 


Birds  of  Indiana.  1103 

Its  habits  combine  those  of  the  Flycatchers  and  the  Warblers,  and 
the  wingless  insects  upon  the  trees  are  in  as  much  danger  as  are  the 
flies  beneath  the  shade.  Among  other  insects,  they  are  known  to  prey 
upon  ichneumon  flies,  moths,  caterpillars,  beetles,  leafhoppers  (King, 
Geol.  of  Wis.,  I.,  p.  610). 

Sometimes  it  arrives  in  spring  by  April  15;  again  it  does  not  appear 
before  May  5,  while,  in  the  northern  part  of  the  State,  it  may  be  ten 
days  later  than  those  dates.  At  Richmond  it  arrived  April  15,  1897; 
at  Brookville,  April  20,  1896,  May  5,  1893;  Bloomington,  April  21, 
1885,  May  12,  1886;  Greensburg,  April  29,  1897,  May  8,  18^3;  Frank- 
fort, April,  16, 1896,  May  2, 1894,  and  1895;  Lafayette,  April  29,1897, 
May  8,  1893;  Sedan,  April  30,  1894,  May  7,  1889;  Petersburg^  Mich., 
April  24,  1897,  May  14,  1893;  Plymouth,  Mich.,  April  30,  1896,  May 
6, 1894;  Chicago,  111.,  May  2, 1896,  May  17, 1897.  The  year  1896  they 
arrived  unusually  early.  In  1893  their  movements  were  early  in  the 
southern  part  of  the  State,  and  very  late  northward.  The  year  1895 
was  medium  early.  I  have  seen  them  begin  to  pair  by  May  4  (1882), 
and  May  15,  of  the  same  year,  I  found  a  nest.  Prof.  Evermann  notes 
a  nest  and  eggs  from  Carroll  County,  June  13,  1883,  and  Messrs.  L. 
A.  and  C.  D.  Test  found  a  nest  and  four  eggs  in  an  elder  bush,  6  feet 
up,  at  Lafayette,  June  15,  1892.  The  nests  usually  are  placed  from 
ten  to  thirty  feet  high  in  the  fork  of  a  limb.  In  the  northwestern  part 
of  the  State  they  are  very  numerous  and  may  be  found  breeding  in 
almost  every  patch  of  oak  timber  of  any  size. 

Although  so  numerous  as  to  be  a  nuisance  to  the  collector,  so  often 
are  they  in  front  of  his  gun  when  it  is  discharged  during  the  Warbler 
season,  it  is  a  source  of  pleasure  to  him  who  likes  to  study  their  busy 
life;  they  are  unknown  to  the  average  person,  as  are  the  inhabitants  of 
the  planet  Mars,  for  to  him  has  not  been  given  the  power  of  seeing. 
But  some  years  even  the  initiated  notice  their  absence,  for  their  num- 

•  

bers,  for  some  reason,  are  very  few.  In  1886  Prof.  W.  S.  Blatchley 
noted  their  extreme  scarcity  at  Bloomington.  The  spring  of  1894 
they  were  very  rare.  None  were  found  that  year  at  Lafayette  (Test); 
they  were  unusually  scarce  at  Sedan  (Mrs.  Hine);  but  one  was  seen 
at  Greensburg  (Shannon);  and  but  two  were  reported  from  Bicknell 
(Chansler).  In  August  they  begin  to  move.  Their  numbers  are  in- 
creased by  those  from  the  ngrth,  and  through  September  they  are 
found,  with  other  migrants,  malcing  their  journey  southward — a  time 
of  feasting  and  good-fellowship.  The  first  heavy  frosts  bid  them  de- 
part, and  they  are  gone.  The  latest  records  I  have  are:  Greensburg, 
September  16,  1894;  Bicknell,  September  4,  1895;  Lafayette,  October 
3,  1896;  Sedan,  October  11,  1889;  Chicago,  111.,  .October  1,  1895. 
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XLVII.     Family  MOTACILLID^.    Wagtails. 

aK  Tail  shorter  than  wing;  usually  much  streaked  below.  Anthus.     164 

164.    OiKirs  ANTHUS  Bkckstrik. 
Subgenus  Amthus. 

294.    (697).    Anthus  pensylvanicus  (Lath.). 

American  Pipit. 
Synonym,  American  Titlark. 


Bill  and  foot  of  AmericHii  Pipit.    Natural  size. 

Adult. — "Points  of  wings  formed  by  the  four  outer  primaries,  the 
fifth  being  abruptly  shorter;  hind  claw,  nearly  straight,  nearly  or  quite 
equal  to  its  digit;  above,  dark-brown,  with  a  slight  olive  shade,  most 
of  the  feathers  with  dusky  centers;  eyelids,  line  over  eye,  and  under 
parts,  pale  buffy  or  ochrey-brown,  variable  in  shade:  breast  and  sides 
of  neck  and  body,  thickly  streaked  with  dusky;  wings  and  tail,  black- 
ish; inner  secondaries,  pale-edged:  one  or  more  outer  t<ul  feathers, 
wholly  or  partly  white."    (McUwraith). 

Length,  6.00-7.00;  wing,  3.20-3.50;  tail,  2.65-2.83. 

Range. — North  America,  from  Guatemala  and  Bermudas  to  Arctic 
Ocean.  Breeds  from  Colorado,  above  timber  line  on  mountains,  and 
Labrador,  north.    Winters  from  southern  Illinois  and  Nevada,  south. 

Ne^ly  of  grass  and  moss,  on  the  ground.  Eggs.  4-6;  whitish,  almost 
hidden  by  thick  specks  of  brown:  .78  by  .57. 

The  Titlark,  familiar  to  every  plowman  in  early  spring,  is  one  of 
those  birds  that  frequent  the  wet  fields  in  fiocks  and  give  forth  a 
mellow  pee-de,  pee-de,  as  they  rise  and  when  on  the  wing.  They  arise 
from  the  meadow  and  frequently  fly  a  long  distance,  or  ascend  to  a 
great  height,  and,  after  various  evolutions,  return  almost  to  the  spot 
from  which  they  started.  One  who  is  acquainted  with  their  call  can 
recognize  them  by  it  as  they  pass  overhead,  even  when  they  are  out 
of  sight.    "^Hiile  sometimes  a  few  individuals,  or  a  few  pairs,  are  as.*^- 
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oiated  together,  they  are  generally  found  in  flocks  of  from  twenty  to 
a  hundred  birds,  frequenting  meadows,  open  pastures,  fields,  prairies 
and  the  shores  of  lakes.  They  are  abundant  migrants,  and  in  the 
southern  part  of  the  State  may  occasionally  be  winter  residents.  They 
have  been  reported  from  southern  Illinois  in  winter.  In  southern 
Indiana  they  appear  in  force  some  years  as  early  as  March  3.  Al- 
though they  move  about  a  great  deal,  they  make  slow  progress  north- 
ward. They  were  first  noted  at  Brookville,  March  3,  1893,  and  April 
19,  1889;  at  Spearsville,  March  6,  1894;  Wabash,  March  16,  1894; 
Lafayette,  April  1,  1892;.  Richmond,  April  22,  1897;  Kouts,  April 
15.  1894;  Plymouth,  Mich.,  April  24,  1896,  May  2, 1893;  Chicago,  111., 
April  25,  1896.  The  latest  spring  records  are  Richmond,  May  4, 
1897;  Spearsville,  May  10,  1894;  Wabash,  May  15,  1894;  Plymouth, 
Mich.,  May  24,  1892.  Sometimes  before  they  leave  in  the  spring  they 
l»egin  mating. 

Late  in  September  they  become  common  about  the  lower  end  of 
Lake  Michigan,  remaining  until  well  into  October  and  sometimes  into 
Xovember.  They  were  present  in  Cook  County,  111.,  from  September 
•?r,  to  October  3,  1896;  from  September  28  to  October  19,  1895.  The 
latest  records  I  have  are  as  follows:  Liverpool,  Ind.,  October  18, 
1895;  Chicago,  111.,  November  3,  1894;  Plymouth,  Mich.,  October  20, 
1892.  At  English  Lake,  Ind.,  November  16,  1892,  hundreds  of  Tit- 
larks were  seen  rushing  along  in  flocks  of  twenty  to  a  hundred,  over 
Tiie  marshes  (Deane). 

XLVIII.     Family  TROGLODYTID^.     Wrens,  Thrashers,  Etc. 


f» 


.  Rictal  bristles  well  developed;  wing  3.50  or  more. 
h^.  Tail  longer  than  wing. 

r*.  Bill  not  shorter  than  middle  toe  without  claw;  our  species  brown  above. 

Hari»okhynciiu8.     167 
c^.  Bill  decidedly  shorter  th^n  middle  toe  without  claw. 

(f*.  Tail  partly  white.  MiMUS.     1H5 

d*.  Tail  with  no  white.  Galboscoptes.     16H 

a^.  Rictal  bristles  not  evident;  bill  not  notched;  wing  less  than  3.50. 

e^  Back  streaked  lengthwise;  outer  tail  feathers  reaching  little  beyond 
the  tips  of  lower  tail  coverts.  Cistothorus.     170 

e^.  Back  not  streaked  lengthwise;  outer  tail  feathers  reaching  decidedly 
l)eyond  the  tips  of  longest  lower  tail  coverts. 
f\  I^ower  mandible  curved  downward;  back  without  crossbars;  super- 
ciliary streak  distinct.  Thbyothobus.     Id8 

» 

/"''.  Lower  mandible  straight;    back  with   more  or  less  distinct  cross- 
bars; no  distinct  superciliary  streak.  Troglodytes.     169 
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SUBPAMILV  HIHINjE.     Thkashebi. 
166.   OiKi's  HIMUS  Boil. 

^^395.    (708).    Himiu  polyglottua  (Linn.). 

Kockin^bird. 


Adull. — Above,  aslij'-gniy:  bftloiv,  whitisli;  wings  and  tail,,  blackish, 
the  former,  with  two  white  wing-bars  imrt  large  white  spot  at  base  of 
primaries,  latter  with  one  or  thrre  outer  feathers  more  or  leas  white; 
bill  and  legs,  black. 

Length,  9.00-11.00;  wing,  4.10-4.90;  tail,  4.50-5.75. 

BAKas. — North  America,  from  Mexico  (Tehuantepec),  and  Baha- 
mas, regularly  to  southern  Indiana,  Maryland  and  Colorado;  rarely  to 
Massachusetts,  Maine,  Ontario,  northern  Illinois  and  Wyoming.  Resi- 
dent, and  breeds  tbroiigbout  its  ii-iial  nmgo. 

Nest,  of  twigs,  weeds  and  grass,  lined  with  grass  and  roots;  in  bush 
or  tree,  often  in  thicket  or  orchanl;  sometimes  in  comer  of  fence. 
Eggs,  4-6;  pale  greenish-blue,  spotted  with  chocolate  and  yellowish- 
brown,  often  mostly  grouped  at  larger  end;  .97  by  .69. 

The  Mockingbird  is  well  known  in  song  and  story,  but  as  a  native 
bird,  to  most  of  the  people  of  Indiana,  it  is  unknown.  Other  birds 
are  called  by  its  name,  sometimes  with  a  qualifying  term.  The  Cat- 
bird is  called  the  Carolina  Mockingbird,  the  Brown  Thrashers,  the 
Brown  or  English  Mockingbird,  though  why  English,  I  cannot 
imagine.  These  birds  are  classed  with  our  famous  bird  because  of 
their  musical  ability,  but  the  Loggp rhead  Shrike  is  oft«n  called  Mock- 
ingbird because  in  its  flight  it  somewhat  resembles  that  species.  Often 
the  present  bird  is  called  the  Southern  Mockingbird. 
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In  the  lower  Wabash  Valley  it  is  a  resident,  at  least  north  to  Terre 
Haute,  but  is  much  more  common  in  summer.  Elsewhere  in  the 
southern  half  of  the  State,  it  is  a  rare  summer  resident,  and  farther 
north  it  is  of  accidental  occurrence,  extending  even  into  Michigan. 
There  they  develop  the  migratory  habit,  passing  a  little  further  south 
usually  in  winter,  although  some  of  them  seem  to  become  vagrants, 
wandering  at  that  season  in  the  opposite  direction.  In  the  south- 
eastern part  of  the  State  it  has  been  reported  as  breeding  at  Guilford, 
Dearborn  County  (Hughes).  Dr.  Haymond  noted  its  occurrence  in 
Franklin  County  (Ind.  Geol.  Kept,  1869,  pp.  219,  220),  and  June  29, 
1880, 1  obtained  young  scarcely  able  to  fly,  within  the  corporate  limits 
of  Brookville.  In  Monroe  County  they  breed,  but  are  rare  (Blatchley, 
Evermann),  while  in  Vigo  County  they  breed  commonly  (Kendrick). 
They  seem  to  range  farther  north  in  numbers  in  the  prairie  districts 
of  Illinois  and  western  Indiana  than  farther  eastward.  In  addition, 
they  have  been  reported  as  breeding  in  the  following  counties:  Posey 
(Elliott),  Knox  (Bidgway,  Chansler),  Gibson  (Eidgway),  Floyd  (Yeno- 
wine).  Prof.  Blatchley  found  it  in  Vigo  County,  February  14,  1888, 
and  Prof.  Evermann  in  the  same  county  in  January.  Mr.  H.  K.  Coale 
informs  me  he  found  one  in  Starke  County,  January  1,  1884.  They 
have  also  been  reported  from  the  following  counties:  Brown,  March 
10,  1892  (Bamett);  Putnam,  1888  (Clearwaters);  Cass,  Logansport, 
spring  of  1881  (Prof.  E.  E.  Fish);  Hamilton,  May  13,  1897  (Brokaw). 
Prof.  E.  L.  Moseley  reports  one  from  Sandusky,  0.,  May  20,  1893, 
and  Mr.  C.  H.  Morris  has  written  me  fully  of  a  pair  nesting  on  the 
rail  of  a  fence  near  McConnelsville,  0.,  in  June,  1896.  He  says  there 
were  also  two  other  pairs  in  the  same  neighborhood. 

Mr.  Morris  tells  me  the  young  were  taken  from  the  nest  and  put 
into  a  cage  and  left  exposed.  The  parents  fed  them,  and  four  days 
after  they  were  taken  began  building  a  new  nest,  also  on  the  fence, 
some  thirty  yards  from  the  first.  They  also  continued  to  care  for 
the  young  in  the  cage. 

When  they  appear  in  a  new  locality  for  the  first  time,  their  remark- 
able voices  soon  attract  attention.  They  sing  by  day  and  also  on 
moonlight  nights;  on  the  wing  as  well  as  in  the  trees.  There  are 
•other  birds  that  far  exceed  it  in  melody  and  surpass  it  in  sweetness, 
but  as  a  mocker  it  is  without  a  peer.  At  morning  or  evening,  from 
the  top  of  a  tree,  a  fence  stake,  or  a  wheat  stack,  it  begins  its  mar- 
velous imitations.  It  may  begin  Avith  the  notes  of  a  Bobwhite,  then 
follow  with  the  song  of  a  Carolina  Wren,  and  succeed  these  with 
recognizable  productions  of  the  Whip-poor-will,  Robin,  Wood  Thrush, 
Phoebe,  Cardinal,  Red-headed  Woodpecker,  and  Flicker.    It  seems  to 
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have  practiced  on  nearly  all  the  bird  songs  and  calls  in  the  neighbor- 
hood and  confidently  undertakes  their  reproduction.  The  Mocking- 
bird prefers  the  neighborhood  of  residences,  the  vicinity  of  orchards, 
groves  and  trees  along  fences.  Sometimes  it  builds  in  vines  about 
houses.  When  a  pair  take  up  their  residence  about  a  farm-house,  they 
are  valuable  in  assisting  in  keeping  predaceous  birds  away.  They  are 
great  fighters.  No  Hawk  or  Crow  can  come  about  the  premises  with- 
out a  conflict.  They  are  also  valuable  as  insect  destroyers.  Through- 
out the  breeding  season  and,  in  fact,  all  summer  long,  they  live  chiefly 
upon  insects.  Prof.  Forbes  noted  that  sixty  per  cent,  of  those  he 
examined  consisted  of  orthoptera  (grasshoppers,  crickets,  etc.).  They 
also  had  eaten  spiders,  harvestmen,  beetles,  including  curculioe,  bugs 
and  ants. 

There  was  no  evidence  that  they  had  eaten  fruit  (Bulletin  No.  3. 
111.  S.  Lab.,  N.  H.,  pp.  415,  416).  Fifteen  specimens  examined  by 
Mr.  Judd  were  principally  taken  in  autumn  and  winter,  when  the 
proportion  of  vegetable  food  is  the  greatest.  Of  this  food  they  had 
eaten  "the  skin  and  pulp  of  some  large  fruit,  together  with  seeds  or 
hemes  of  sumac,  smilax,  black  alder,  poison  ivy,  Virginia  creeper,  red 
cedar,  pokeberry,  mulberry  and  bayberry.  The  animal  food  consist*  d 
wholly  of  spiders  and  insects.  Among  the  latter  were  ants,  caterpil- 
lars, beetles  and  grasshoppers"  (Year  Book  U.  S.  Dept.  of  Agr.,  1S9.'>, 
pp.  415,  416). 

m\.    Gknch  (lALEOSCOPTES  Cabamii. 

*296.    (704).    Oaleoscoptes  carolinensis  (Linn.). 

Cat  Bird. 

Adult. — Above,  dark  slate-color;  somewhat  lighter  below;  crown 
of  head  and  tail,  black;  wings,  but  little  shorter  than  tail;  under  tail- 
coverts,  dark  chestnut. 

Length,  8.00-9.35;  wing,  3.46-3.76;  tail,  3.70-4.25. 

Range. — E.  North  America,  from  Panama  and  Cuba  north  to  Brit- 
ish Columbia  and  Saskatchewan;  rare  west  of  Rocky  Mountains. 
Breeds  from  Gulf  States  north.    Winters  from  Illinois  south. 

Nest,  in  bush  or  low  in  tree;  of  twigs,  bark,  grass,  leaves,  strings  and 
rags.    Eggs,  4-5;  bluish-green;  .98  by  .76. 

The  Catbird  is  too  well  known  a  summer  resident  to  require  an 
account  of  its  habits.  He  goes  little  farther  south  than  our  southern 
boundary,  as  it  is  sometimes  a  winter  resident  in  southern  Illinois. 
Every  boy  who  lives  in  the  country  or  ranges  the  fields  near  some 
small  town  knows  this  plainly-clad,  many-voiced  bird,  and  can  give  a 
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good  account  of  its  doiiigB.  He  can  tell  of  hie  own  prejudice  against 
it,  which  is  but  an  expression  of  a  general  antipathy  to  this  familiar 
bird.  Why  this  is  eo,  I  am  sure  I  cannot  tell,  for  the  Catbird  is 
deserving  of  respect  and  good  treatment. 

They  frequent  swamps,  thickets,  bushy  ravines  and  similar  places 
in  the  less  settled  localities,  but  are  most  abundant  where  the  country 
is  more  thickly  populated,  frequenting  gardens,  orchards,  briers,  vine- 
yards, lawns,  and  even  coming  into  our  towns. 

The  Catbird  is  not  a  poor  singer.  Many  are  the  utterances  he 
makes,  ranging  from  his  mewing  call  among  the  hedges  to  his  ecstatic 
love  song  from  the  top  of  a  neighboring  tree. 


Jadd— y«HBook  Uu  tad  SUtu  DepartmsDlorAgricultnis  IKIS.p.WT.) 

Its  notes  have  attracted  many  a  singer  and  made  of  him  an  admirer. 
My  good  friend,  Prof.  W.  H.  Venable,  of  Cincinnati,  0.,  has  been  an 
appreciative  auditor  and  has  fitly  pictured  him  in  verse,  a  most  diffi- 
cult task,  which  he  has  satisfactorily  accomplished. 

When  the  first  ones  arrive  after  the  winter  is  past,  they  frequent 
the  thickets,  hedges  and  small  fniit  bushes,  and  are  songless.  They 
appear  some  years  in  southern  Indiana  before  the  end  of  March,  but 
generally  it  is  well  into  April  before  they  are  seen,  and  near  the  end 
of  that  month  before  they  reach  the  Michigan  boundary.  The  year 
of  1896  some  of  them  arrived  in  the  southern  part  of  the  State  at 
an  unprecedentedly  early  date.  But  the  migration  of  the  greater  num- 
ber was  stayed  until  near  the  usual  time.    That  year  they  appeared 
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at  Ellsworth,  March  26;  at  Dunreith,  March  30;  Greensburg,  April  1, 
and  Sandusky,  0.,  April  11.  They,  however,  were  not  noted  at  La- 
fayette until  April  26,  at  Lapori;e  until  April  25,  or  at  Chicago  until 
May  2.  In  1893  the  first  one  was  noted  at  Brookville,  April  20;  at 
Greensburg  and  Moore's  Hill,  April  26;  Sandusky,  0.,  May  6;  Laporte, 
Mav  8. 

In  the  Wabash  Valley  they  move  earlier  than  in  the  southeastern 
portion  of  the  State.  The  severe  storm  of  May  20  and  21,  1883,  de- 
stroyed many.  They  begin  mating  not  long  after  arrival.  Prof.  W.  P. 
Shannon  found  a  nest  begun  April  30,  1896,  and  another  pair  began 
their  home  next  day.  The  latter  nest  was  completed  and  one  egg  laid 
May  13.  An  egg  was  laid  daily.  I  have  found  its  nest  and  eggs  May  23 
(1883),  and  Prof.  Evermann  found  one  in  Carroll  County,  May  21. 
1  found  young  just  able  to  leave  the  nest  July  24, 1896.  After  nesting 
they  cease  singing,  usually  towards  the  end  of  June  or  early  in  July. 
While  with  us  they  vary  their  diet.  At  times  they  eat  many  insect.*^, 
and  again  they  live  largely  upon  vegetable  food.  Of  213  stomachs 
examined  by  Mr.  Sylvester  D.  Judd,  44  per  cent,  of  their  contents  wa^ 
insects  and  56  per  cent,  v^etable  food.  Ants,  beetles,  caterpillars 
and  grasshoppers  constituted  three-fourths  of  the  animal  food,  the 
remainder  being  made  up  of  bugs,  miscellaneous  insects  and  spiders. 
One-third  of  the  vegetable  food  consisted  of  such  fruits  as  are  culti- 
vated, though  they  may  have  been  of  wild  growth,  strawberries,  rasp- 
berries and  blackberries.  The  rest  was  mostly  wild  fruits,  including 
cherries,  dogwood,  sour  gum,  elderberries,  greenbrier,  spice  berries, 
black  alder,  sumac  and  poison  ivy  (Year  Book  U.  S.  Dept.  of  Agr., 
1895,  pp.  406-411).  The  Catbird,  while  it  eats  much  fruit,  does  much 
good.  The  fruit  season  is  not  long,  while  the  insect  crop  is  abundant 
throughout  all  its  stay  with  us.  (Also  see  Forbes'  Bulletin  N*o.  3,  111. 
State  Mus.  of  K  H.,  pp.  107-118;  King,  Geol.  of  Wis.,  I.,  p.  477.) 
After  the  song  season  is  past,  attention  is  not  drawn  so  much  to  this 
inhabitant  of  tangled  thickets,  which  grow  more  rank  and  impene- 
trable to  man,  yet  yield  an  increasing  supply  of  such  food  as  Catbirds 
like.  In  September  they  begin  to  leave,  but  still  some  are  found  well 
into  October.  Brookville,  October  4,  1884;  Greensburg,  October  11. 
1894. 
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ler.   OiMDS  UARPOBHYNCBUB  OtBima. 
SabfeDDi  UBTBmioPTiBnB  RslohaDhufa. 

*297.    (705).    HarporhynchuB  ruftw  (Limm.). 

Brown  nrnkalur. 
I,  Bbow?i  Thbush,  Tawny  THRireH,  Bbown  Mockihobibd,  Fkbkch 
MocKisoBiRD,  Emolibm  Mocsinobibd. 


Adult. — Above,  rufom;  wings,  with  two  white  bare;  below,  white, 
tinged  more  or  less  with  buff,  streamed  with  dark  brown,  except  on 
the  chin  and  middle  of  the  belly. 

Length,  10.50-12.00;  wing,  4.10-4.60;  tail,  5.00-5.75. 

Kasoe. — Eastern  North  America,  from  eastern  Texas  and  Florida 
nori;h  to  Maine,  Ontario  and  Manitoba.  Breeds  throughont  its  range. 
Winters  from  IllinoiB  and  Virginia  south. 

Nest,  in  buBh  or  vine,  low  down,  sometdmes  on  ground;  of  sticks, 
leaves  and  rootlets.  Eggs,  4-5;  greenish  or  soiled  white,  more  or  less 
covered  with  reddish-brown  dots;  quite  variable  in  pattern;  1.03  by 


Common  summer  resident,  doubtless  some  years  remains  in  the 
extreme  southern  part^  of  the  Stat*  all  winter,  ae,  perhaps,  the  last 
mentioned  speeiep  nl.so  does  more  rarely.  Both  occasionally  winter  in 
southern  Illinois.  The  Brown  Thrasher  is  a  shy  and  retiring  inhabi- 
tant of  thickets  and  bushy  land,  therefore  is  liable  to  be  overlooked 
before  its  season  of  song  begins.     In  its  migration  it  skulks  along 
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through  close  cover,  apparently  moving  earliest  in  the  river  valleys. 
In  the  Wabash  Valley  it  migrates  earlier  than  elsewhere.  The  earlier 
arrivale  seek  tlie  greater  eipanses  of  the  valley  where  there  is  alike 
shelter  from  cold  winds  and  considerable  exposure  to  the  sun.  There 
they  may  be  found  sometimes  from  one  to  two  weeks  earlier  than  in 
nearby  neighborhoods.  In  the  extreme  southern  part  of  the  State 
they  appear  in  March;  in  the  middle,  usually  from  Mareh  17  to  April 
1,  and  in  the  extreme  northern  portions,  usually  from  April  1  to  15. 
There  is  a  difference  of  about  a  month  between  the  arrivals  at  Bick- 
nell,  Ind.,  and  Chicago,  III,  and  Petersburg,  Mich.  The  Brown 
Thrasher  was  observed  at  Hanover,  February  35,  1897,  by  Prof.  Olenn 
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t'ulljertson.  This  is  the  parliest  t(  lias  been  noted  in  the  State.  It 
wa*  reported  from  Bicknell,  March  8,  1894,  and  March  28,  1895; 
Spearsville,  March  17,  1894,  March  31,  1895;  Greencaatle.  March  22. 
1894,  April  3,  1893;  BrookviUe,  March  24,  1894,  April  18,  1881; 
Richmond,  March  30, 1897;  Lafayette,  March  25, 1893;  Laporte,  April 
1,  1893,  April  16,  1894;  Dekalb  County,  April  11,  1896,  April  20. 
1895;  Chicago,  April  11,  1896,  April  88,  1894;  Petersburg,  Mich., 
April  7,  1889,  1893,  April  20.  1897. 

The  sprinj:  of  1894  they  migrated  very  early,  while  in  1893  they 
moved  late  over  the  southern  portion  of  the  State,  but  pushing  north- 
ward rapidly  made  early  records  there.  I  have  observed  them  mating 
by  March  31  (1884),  and  sometimes  it  is  kept  up  until  April  23 
(1889).  Years  when  they  arrive  at,  or  after  the  average  time,  they 
-eek  at  once  the  old  quarters  occupied  by  them  no  one  knows  how 
many  years.    Those  arriving  after  April  1  are  usually  paired. 
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There,  upon  the  topmost  limb  of  honey  locust,  elm,  or  oak,  the  male 
at  once  begins  a  serenade.  In  the  early  morning  and  at  late  afternoon 
he  mounts  his  favorite  perch  and  sings  by  the  hour.  This  song  period 
does  not  last  long.  After  courtships  are  over  they  are  heard  less  and 
less,  until  in  June  they  become  rare  and  finally  cease.  I  have  found 
their  nest  containing  eggs  at  Brookville  by  April  29  (1881),  and  Prof. 
Evermann  reports  one  in  Carroll  County,  May  4,  1885.  Usually,  they 
build  their  nest  in  a  bush  in  a  retired  place.  I  knew  a  pair  to  occupy 
a  sweetbrier  bush  at  the  side  of  a  well-traveled  public  road  year  after 
year. 

May  28,  1897,  I  saw  a  nest  which  was  found  built  on  the  ground  by 
Mr.  C.  D.  Test,  near  the  site  of  old  Post  Ouiatanon,  below  Lafayette. 
It  was  in  a  rye  patch  at  the  foot  of  a  stool  of  rye,  and  contained  four 
eggs.  He  informed  me  that  he  and  his  brother  had  once  before  found 
a  nest  built  on  the  ground.  From  there  southward  in  this  State  I  have 
never  heard  of  a  nest  being  built  on  the  ground.  Yet  farther  north, 
in  the  old  prairie  region,  and  in  Michigan,  such  nesting  sites  are  not 
rare. 

Mr.  Sylvester  D.  Judd  reports  an  examination  of  121  stomachs  of 
the  Brown  Thrush  showed  36  per  cent,  of  vegetable  and  64  per  cent, 
of  animal  food.  The  latter  was  practically  all  insects.  Half  of  them 
were  beetles  and  the  remainder  mostly  grasshoppers,  caterpillars,  bugs 
and  spiders.  Eight  per  cent,  of  its  food  was  small  fruits,  such  as  are 
cultivated,  while  of  grain,  perhaps  obtained  from  scattered  kernels, 
but  the  trifle  of  3  per  cent,  was  found.  The  Brown  Thrasher  stands 
its  trial  with  the  judgment  "useful  bird"  written  on  the  records  (Year 
Book  U.  S.  Dept.  Agr.,  1895,  pp.  411-415).  (As  to  food,  see  also 
Forbes'  Bulletin- No.  3,  111.  State  Lab.  Xat.  Hist.,  pp.  118-127.)  Prof. 
Forbes  found  in  an  orchard  infested  with  canker-worms  that  this  bird 
made  23  per  cent,  of  its  food  of  those  insects  (Rept.  Mich.  Hort.  Soc., 
1891,  p.  204).  Generally  they  are  reported  to  have  left  in  September, 
or  early  October,  but  some  continue  with  us  until  November,  and 
possibly  longer. 

The  latest  records  are  from  Hillsdale,  Mich.,  September  15,  1894; 
Plymouth,  Mich.,  September  20,  1804;  Chicago,  October  2,  1895; 
Lafayette,  September  14,  1895,  Oct5ber  8,  1894;  Brookville,  October 
25,  1894;  Greensbur^,  November  3,  1894:  Warren  County,  September 
25,  1897. 
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SuBFAMiLv  TBOGLoDYTIN^.     Wsbnb. 
168.   SiMUB  THRYOTHOKUS  Vuillot. 
'.  Tail  not  longer  than  wingt,  iU  feathert  all  brown  with  fine  black  ban. 

Subgenus  Thsvotbobcs.    T.  ludoriciauua  (Lath.).     398 

'.  Tail  longer  than  wings,  its  feathers  mostl;  blackish,  the  middle  ODe  grajish, 

barred.     Subgenus  Thbvomamis  Sclater.  T.  bewickii  (And.).     399 


8ab(>auB  THavuTUoaua, 

*298.     (718).    ThryothoruB  ludovicianus  (Lath.)- 

Oarolina  Wren. 

'SyniMij'iuB,  liRKAt  Carouha  Wreh,  Mockino  Wren,  Laboe  Wood  Wbes. 

Exposed  portion  of  the  bill  shorter  than  the  head.  AboTe,  reddish- 
brown,  most  vivid  on  the  rump;  a  whitish  streak  over  the  eye,  bor- 
dered above  with  dark  brown;  throat,  whitish;  rest  of  under  parts, 
pale  j'e  11  ow-rusty,  darkest  toward  the  under  tail-coverts,  which  are 
conspicuously  barred  with  black;  exposed  surface  of  wings  and  tail 
(inchiriing  the  upper  coverts),  barred  throughout  with  brown,  the 
outer  edges  of  tail  feathers  and  quills  showing  series  of  alternating 
whitish  and  dusky  spots;  legs,  flesh-colored.    (B.  B.  and  R.) 

Length,  5.25-6.00;  wing,  2.18-2.50;  tjiil,  1.80-3,35. 

Range. — Northeastern  Mexico  and  Tnited  States  east  of  Plains: 
north  to  Nebraska,  southern  Michigan,  southern  Ontario  and  Con- 
necticut.   Resident  throughout  its  range. 
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Nesty  in  woods  and  thickete,  in  hollows  and  cayities  in  logs,  stumps, 
and  trees,  or  in  and  about  buildings;  of  grass,  straw,  moss  and  leaves. 
Eggs,  4-6;  white  or  creamy-white,  sometimes  pinkish,  thickly  spotted^ 
principally  about  the  larger  end,  with  reddish-brown;  .76  by  .58. 

The  CaroUna  Wren  is  the  largest  Wren  in  the  eastern  United  States. 
It  is  an  abundant  resident  in  southern  Indiana,  decreasing  in  num- 
bers from  there  northward  in  some  localities,  notably  the  northwestern 
and  the  east  central  portion  of  the  State,  almost  or  entirely  wanting. 
Northward  in  some  places  they  are  only  reported  as  stragglers  or  sum- 
mer residents,  while  elsewhere  they  also  occur  in  winter.  They  are 
abundant  north,  at  least  to  Knox  (Chansler)  and  Franklin  counties, 
where  they  are,  if  any  difference,  more  numerous  in  winter.  They  are 
common  as  far  as  Terre  Haute  (Blatchley)  and  rather  common  at 
Bloomington  (Blatchley),  and  Lafayette  (L.  A.  and  C.  D.  Test);  quite 
frequent  in  Morgan  (llounty  (A.  M.  Hadley).  They  are  rare  at  Rich- 
mond (E.  Test),  Spearsville  (Bamett),  Greencastle  (Clearwaters),  Wa- 
bash (Wallace),  Carroll  County  (Evermann),  and  Michigan  City  (Bjrr- 
kit).  They  have  heretofore  been  rare  in  Dekalb  County,  but  Mrs. 
Hine  informs  me  they  are  increasing  in  numbers,  and  are  found  both 
winter  and  sunmier,  and  breed. 

At  Petersburg,  Mich.,  Mr.  Jerome  Trombley  noted  one  bird  in  May, 
1889,  and  he  said  he  had  seen  but  one  other  bird  in  a  period  of  fifteen 
years;  and  in  1892  a  pair  ncKted  there.  There  is  a  general  increase  in 
their  numbers  and  extension  of  their  range.  May  19,  1887,  I  found 
them  in  Parke  County.  Mr.  V.  H.  Bamett  reports  them  tolerably 
common  in  Vermillion  and  Warren  counties  in  August  and  September, 
1897.  The  winter  of  1895-6  for  about  four  weeks  from  February  27 
to  March  24,  1896,  these  Wrens  seemed  to  all  be  absent,  about  Brook- 
ville.  Other  years  they  have  stayed  through  the  severest  weather, 
even  pehshing  from  cold.  January  4, 1884, 1  found  one  frozen.  They 
frequent  both  town  and  country.  Ten  to  fifteen  years  ago  this  was 
the  House  Wren  of  the  Whitewater  Valley.  They  nested  more  often 
about  houses  and  outbuildings  than  in  thickets,  brush  piles,  fence  cor- 
ners and  fallen  timber.  Now  it  is  changed.  Bewick^s  Wren  ha^  ap- 
peared upon  the  scene  and  has  became  the  domestic  Wren. 

They  remain  paired  throughout  the  year,  and  the  breeding  season 
appears  to  extend  almost  the  year  around.  I  have  known  them  to 
begin  singing  February  3  (1892),  and  mate  at  once.  March  1,  1889, 
I  found  them  house-hunting.  Tn  1884  a  pair  built  their  nest  in  a 
fleece  of  wool  that  hung  on  the  back  porch  of  my  house,  within  two 
feet  of  the  door.  The  nest  was  begun  March  13,  was  almost  finished 
March  19,  contained  one  e^g  !\rareh  23;  the  fifth  and  last  esrs:  was^ 
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laid  March  29.  The  bird  begaji  sitting  March  30;  four  eggs  were 
hatched  April  11,  and  the  young  left  the  nest  April  25. 

Mr.  6.  R.  King  informs  me  of  a  pair  that  two  successive  years  nested 
in  the  winter  in  a  box  beneath  a  shed  adjoining  his  drug  store  in 
Brookville.  Both  years  he  examined  the  nest.  They  had  four  eggs 
about  December  1,  1895.  The  same  site  had  been  used  the  three 
preceding  springs. 

The  Carolina  Wren  has  several  songs.  It  is  a  noisy  bird  at  all 
times  of  the  year,  and  one  or  another  of  its  efforts  may  be  heard  any 
day  that  is  bright  and  cheerful,  and  even  at  times  when  the  clouds  are 
dark  and  lowering  this  energetic  little  fellow  would  whistle  good 
cheer  into  one's  cheerless  feelings. 

KurS't  is  its  common  exclamation.  Whee-o-now^  whee-o-now,  or  J^w- 
Pet-eVy  JeW'Pet-er,  may  give  some  idea  of  the  elements  of  its  best- 
known  song.  This  bears  some  resemblance  to  the  song  of  the  Mary- 
land Yellow-throat.  It  also  has  a  rendering  with  four  notes,  which  a 
little  boy  once  interpreted:  '^hick-er  m^th-er,  kick-'er  mother," 
Again,  its  notes  seem  to  say,  sweet-heart,  sweet-heart,  reminding  one 
somewhat  of  the  louder  whistling  of  the  Cardinal.  He  is  just  as  active 
as  he  is  tuneful,  and  will  not  stay  long  in  the  neighborhood  without 
making  himself  known.  A  large  part  of  the  food  of  this  bird  is  insects 
and  spiders.  It  searches  logs,-  stumps,  fences,  among  the  bushes  of 
gardens  and  yards,  wood  piles,  outbuildings,  everywhere  diligently 
looking  for  insects.  Mr.  E.  R.  Quick  told  me  of  a  pair  of  the  birds 
that  frequented  his  premises  a  few  winters  ago  and  became  very  tame. 
In  January  he  was  splitting  some  honey  locust  logs  and  the  Wrens, 
which  sat  within  three  feet  of  him,  would  hop  down  among  the  sticks 
when  they  were  split  and  pick  out  the  larvfe  that  infested  them. 

Subgenas  Thbtomaksb  Sclater. 

*299.    (719).    ThryothoruB  bewiokii  (Aud.). 

Bewick' 8  Wren. 
Synonyms,  Long-tailbd  House  Wben,  Long-tailed  >Vben. 

Adult. — Above,  dark  cinnamon-brown:  tail,  long,  middle  featliers, 
grayish,  barred  with  black;  outer  feathers,  black,  marked  with  whitish; 
rump,  with  concealed  white  spots;  secondaries  only,  barred  with  blaek; 
line  over  the  eve,  white;  l)elow,  ashv. 

Length,  5.00-5.50;  wing,  2,05-2.25;  tail,  2.10-2.40. 

Range. — Eastern  ITnited  States,  from  Texas  and  Georgia  to  eastern 
Kansas,  eastern  Nebraska,  southern  Minnesota,  southern  Michigan^ 
southern  Ohio.     Rare  east  of  the  Alle^hanies,  where  it  occurs  north 
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to  Maryland  and  Delaware.  Breeds  throughout  its  range.  Winters 
from  southern  Illinois  south. 

Xest,  almost  anywhere  about  buildings,  fences,  brush  piles,  logs, 
etc.;  of  grass,  straw,  sticks,  etc.  Bggs,  5-9;  white,  sometimes  pinkish, 
with  fine  specks  of  reddish-brown  and  lavender;  .67  by  .50. 

Bewick's  Wren  is  a  common  summer  resident  throughout  the 
great^u'  part  of  southern  Indiana  and  in  the  lower  Wabash  Valley,  at 
least,  north  to  Knox  County,  is  a  resident,  though  much  rarer  in 
winter.  They  frequent  to  some  extent,  fence  rows,  more  open  timber 
land,  thickets  and  orchards,  but  in  many  localities  outside  the  breeding 
range  of  the  House  Wren  have  become  the  "House  Wren."  At  Brook- 
ville  they  now  occupy  that  position,  which  was  held  formerly  by  the 
Carolina  Wren,  and  nest  about  buildings  and  fences,  woodpiles,  in  short, 
in  all  such  places  as  a  Wren  would  select.  The  recent  extension  of  the 
range  of  this  species  is  notable.  In  1879  Dr.  Wheaton  announces  it 
liad  not  been  authentically  reported  from  Ohio  (Birds  of  0.,  p.  230); 
it  was  unknown  to  him  that  Mr.  Chas.  Dury  took  it  that  year  at 
Cincinnati.  It  wa*  almost  wholly  unknown  in  Franklin  County,  Ind., 
until  recent  years.  In  1869  Dr.  Rufus  Haymond  had  seen  but  a  few 
i=ipecimens.  None  were  noted  from  that  year  until  1877,  when  Mr. 
E.  R.  Quick  identified  several  specimens.  From  that  date  to  1881, 
an  occasional  one  was  seen.  Since  the  last  mentioned  year,  however, 
when  they  became  common,  they  have  been  annually  increasing  in 
number,  and  now  they  are  abundant.  The  spring  of  1897,  I  found 
i;ix  pairs  breeding  in  an  area  of  one-half  mile  by  a  mile,  in  Brookville. 
Up  to  1890  it  had  reached  Vigo  and  Putnam  counties,  where  it  was 
rather  common,  and  had  been  reported  from  Marion  County.  North 
of  the  points  named  it  was  unknown. 

It  was  first  noted  at  Lafayette  in  1890,  where  a  pair  bred  (Dr.  F.  C. 
Test);  and  they  became  common  in  1892  (L.  A.  and  C.  D.  Test), 
^riiey  were  first  reported  from  Wabash  in  1891,  and  were  common  in 
1S94  (Wallace).  One  was  seen  at  Springport,  Henry  County,  April 
2i>,  1894  (Williamson).  They  were  first  reported  and  said  to  breed 
at  Petersburg,  Mich.,  May  15  and  16,  1894.  They  were  still  rare  there 
in  1897  (Trombley).  The  first  record  from  Richmond,  Ind.,  is  in  the 
spring  of  1897,  and  it  is  given  as  rare  (Hadley).  I  believe  they  -are 
^'X tending  their  winter  residence  northward,  and  beyond  that  limit 
tlie  date  of  their  spring  migration  is  becoming  earlier.  They  w^re 
not  observed  at  Brookville  from  1877  to  1888  before  April  1,  but 
in  L'^89  they  appeared  March  1,  and  were  common  by  March  7.  Since 
tlu-n  they  have  generally  appeared  in  March.  They  usually  arrive 
ulierever  found  in  this  State  before  the  middle  of  April.     They  mate 
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soon  after  arrival,  in  fact,  some  years  arrive  mated.  I  have  seen 
them  looking  for  a  nest  site  March  25  (1897).  Prof.  Shannon  found 
a  nest  containing"  one  egg  at  Greensburg,  April  12,  1896,  and  I  have 
found  young  just  out  of  the  nest  early  in  July.  They  return  every 
night  to  roost  in  the  nest  after  they  are  able  to  fly.  The  period  of 
incubation  is  fouri;een  days.  They  persistently  return  to  the  same 
nesting  place.  Mr.  John  Wright,  of  Bari;holomew  County,  told  me 
of  a  pair  that  nested  on  an  old  mantel  in  a  de8eri;ed  house  three  years 
in  succession.  The  first  two  years  they  built  in  a  tin  can,  but  the 
third  year,  that  having  been  removed,  they  built  on  the  mantel.  Mr. 
E.  R.  Quick  informs  me  in  1897,  at  his  house,  a  pair  nested  and  reared 
their  first  brood  of  six  in  a  gourd.  The  second  set  of  6  eggs  were 
laid  in  a  ball  of  twine  in  a  binder.  Then  the  female  was  interrupted. 
She  laid  another  set  of  six  in  the  gourd  first  occupied;  with  these 
were  put  the  ^ve  found  in  the  binder,  and  out  of  the  eleven  were 
hatched  eight  young,  making  a  total  of  fourteen  young  hatched  by  one 
pair  of  Wrens  in  a  season.  The  same  careful  observer  in  the  spring 
of  1891  found  a  pair  building  a  nest  in  the  drawbar  of  a  freight  car, 
which  was  standing  on  a  siding  at  Brookville.  Their  songs  were 
heard  at  Brookville  March  30,  1896,  and  in  1897  continued  until 
August  30.  In  fact,  one  sang  a  few  notes  October  14,  1897,  which 
•  is  the  latest  I  have  found  them  in  the  fall.  They  have  a  finer  rattling 
note  than  that  uttered  by  the  Carolina  Wren.  The  common  alarm  note 
is  plit.  It  has  several  songs,  all  accompanied  by  a  greater  or  less  num- 
ber of  stridulations.  I  give  a  few  attempts  to  interpret  its  songs. 
But  I  must  confess  that  often  the  attempted  interpretations  by  others 
convey  no  meaning  to  me.  One  song  I  have  written  chip,  chip,  chip, 
te-da-a,  te-deex  another,  cheep,  cheep,  che-we-e-e-e.  A  third  song  sounds 
something  like  whee-io-iveef,  a-her,  che-chee:  while  one  of  its  most  famil- 
iar efforts  seems  to  be  expressed  by  chicl\  click,  for  me-K  for  yon. 
They,  too,  are  great  insect  catchers. 

169.    Gknub  troglodytes  Vikillot. 

a^  Wings  folded  not  reaching  end  •!  tail.     Sabgenas  Troglodytes. 
6^  Above  umber  brown  ;  back  usually  indistinctly  barred. 

T.  8Bdon  Vieill.    300 
6*.  Above  grayish  brown  ;  back  usually  distinctly  barred. 

T.  »don  aztecuB  Baird.    301 
a*.  Wings  folded  reaching  nearly  or  quite  to  end  of  tail. 

Subgenus  Anobthouba  Rennie.    T.  hiemalifl  Vieill.     302 
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*300.    (721).    Troglodytes  edon  (Vieill.). 

Houso  Wren. 
Stuodviu,  6hort-ta[i^d  Hdqhi  Wbeh. 


Uadd.-V«ir  Book,  L  niUJ  Statgi  Dapartmcol  of  Airit'uUure.  I8E6,  p.  417.) 

Adult. — Above,  umbcr-brown,  the  head  darker,  rump  and  tail  decid- 
edly msty;  back  UBually  with  indistinct  dusky  bars  (sometimes  entirely 
wanting);  wings  and  tail,  distinctly  barred;  rump  with  concealed  white 
dot;  an  indistinct  stripe  over  the  eye;  sides  of  head,  whitish:  below, 
whitish  or  grayish,  often  *haded  with  brown;  sides  and  under  tail 
coverts,  barred  with  dusky. 

Length,  4.25-5.25;  wing,  1.90-2.15;  tail.  1.72-2.08;  bill,  .46-.62. 

Ranoe. — Eastern  North  America,  from  Gulf  Coast  to  Maine  and 
Ontario,  west  to  Indiana,  Illinois,  Missouri  and  Texas.  Breeds  from 
central  Indiana,  centra!  Illinois,  southern  Ohio  and  District  of  Colum- 
bia, north;  also  in  Florida.     Winters  chiefly  wuth  of  lat.  35'. 

Xesl,  preferably  about  buildings,  in  a  hole  or  box.  Eggs,  7-9; 
while,  thickly  -ipotted  with  reddish-brown;'. Go  by  .50. 

The  House  Wren  is  knoivn  over  much  of  southern  Indiana  only 
as  a  migrant,  and  there  may  be  found  in  thickets,  along  fences,  About 
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drift  piles  or  the  fringing  vegetation  of  our  streams.  They  are  com- 
mon summer  residents,  and  hreed  at  Richmond,  Connersville,  Indian- 
apolis, Spearsville,  Greencastle,  Sullivan,  Terre  Haute,  Wheatland  and 
Vincennes.  Nori;h  of  that  line,  except  in  the  extreme  northwestern 
part  of  the  State,  they  breed  commonly,  but  south  of  it  rarely  nest. 
Mrs.  Hine  informs  me  they  first  appeared  in  Dekalb  County  in  1883. 
and  are  now  common.  In  some  parts  of  the  State  it  is  local  in 
distribution.  I  know  of  two  instances  where  they  nested  at  Brook- 
ville,  and  Prof.  Evermann  informs  me  they  are  rare  summer  resident- 
at  Bloomington. 

Mr.  Robert  Ridgway  informs  me  that  this  is  the  species  occurriuir 
in  the  vicinity  of  Wheatland  and  Vincennes,  where  Bewick's  Wren 
is  also  found  commonly,  but  at  Mt.  Carmel,  HI.,  this  species  does  not 
occur,  and  its  place  is  taken  by  Bewick's  Wren.  In  general  they  may 
be  said  to  breed  north  of  the  range  of  the  latter  species.  They  are 
said  to  winter  north  to  southern  Illinois,  and  may  possibly  be  found 
at  that  season  along  our  southern  border.  They  migrate  a  little  later 
than  the  last  mentioned  species.  The  earliest  date  at  hand  is  from 
Brookville,  March  11,  1887;  the  latest  at  that  station,  April  28,  1883. 
At  Spearsville,  they  appeared  March  14,  1897,  March  29,  1895;  Vigo 
County,  April  2,  1896,  April  6,  1897;  Sedan,  April  13,  1894,  May  4, 
1896;  Laporte,  March  31,  1896,  April  4,  1894;  Chicago,  111.,  April  27. 
1896;  Petersburg,  Mich.,  April  24,  1897,  May  5,  1888.  They  rear 
two  broods  in  a  season.  In  selection  of  nesting  sites  and  in  many  of 
their  habits  they  are  similar  to  the  last  mentioned  species.  These 
are  much  more  persistent  birds.  At  times  it  seems  that  no  amount 
of  discouragement  will  turn  them  from  their  plans.  Mr.  A.  H.  Ken- 
drick  informs  me  of  one  which  persistently  attempted  to  buihl  its 
nest  in  a  pump  spout  at  Edwards.  lie  also  tells  me  of  another  one 
that  built  her  nest  in  the  air  shaft  of  a  coal  mine,  but  the  eggs  did 
not  hatch.  The  reason  he  suggests  is  that  they  were  chilled  by  the 
cold  air  blasts.  Messrs.  L.  A.  and  C.  D.  Test  found  them  building 
April  29,  1892.  Mr.  J.  0.  Snyder  reported  one  breeding  April  20. 
1886,  at  Waterloo.  On  the  other  hand,  I  found  them  breeding  at 
Brookville,  July  3,  1888.  The  song  begins  soon  after  arrival,  and 
Mr.  Bicknell  says  it  is  sometimes  continued  until  August.  It  ds  dif- 
ferent from  that  of  the  other  Wrens,  yet  the  listener  is  impressed  when 
he  first  hears  that  no  bird  other  than  a  Wren  could  sing  such  a  song. 
It  is  very  sprightly,  consisting  of  a  few"  loud  notes,  followed  by  an 
exceedingly  melodious  trill.  The  decision  of  those  who  have  studied 
its  foods  is  that  the  House  Wren  is  entirely  beneficial.  Mr.  Sylvester 
D.  Judd  says  of  52  specimens  examined,  92  per  cent,  of  their  food 
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was  insects  and  their  allies,  and  only  2  per  cent,  was  vegetable  (Year 
Book  U.  S.  Dept.  of  Agr.,  1895,  pp.  416-418).  It  pays  to  put  up 
boxes  and  other  nesting  sites  for  these  and  other  friendly  birds.  They 
are  thus  encouraged  to  build  about  homes  and  gardens  and  in  orchards, 
where  their  usefulness  is  greatly  increased.  They  leave  in  September, 
but  occasionally  linger  into  October.  In  1894  the  last  one  wa*  ob- 
served at  Plymouth,  Mich.,  September  19;  at  Hillsdale,  Mich.,  Sep- 
tember 26;  Warren  County,  Ind.,  September  11,  1897.  In  1886  they 
were  found  migrating  at  Brookville,  September  8,  and  in  1897  one 
was  seen  as  late  as  October  5.  Mr.  Ridgway  notes  that,  in  a  pair 
observed,  nest  building  occupied  12  days;  egg  laying,  8  days;  incuba- 
tion, about  14  days,  and  14  days  later  the  young  left  the  nest  (B.  of 
111.,  I.,  p.  96). 

301.    (721/>).   Troglodytes  aedon  aztecus  Baird. 

Western  House  Wres. 

Similar  to  T.  aedon,  but  "above  rather  grayish-brown,  the  rump 
and  tail  slightly  more  rusty,  and  the  back  and  rump  generally  very 
distinctly  barred  ^th  dusky  (very  rarely  plain)"  (Ridgway).  Averag- 
ing larger. 

Length,  4.25-5.26;  wing,  2.00-2.25;  tail,  1.85-2.12;  bill,  .45-.55. 

Range. — Western  North  America,  except  Pacific  Coast,  from  Mex- 
co  (State  of  Vera  Cruz)  to  Manitoba  and  Great  Slave  Lake;  east  to 
Minnesota,  Illinois  and  Indiana.     Winters  from  Texas,  south. 

Nest  and  eggs  similar  to  the  last. 

The  Western  House  Wren  ranges  into  northwestern  Indiana  and, 
perhaps,  other  portions  of  the  State,  where  there  were  originally 
prairies,  and  is  there  a  summer  resident.  It  seems  to  be  especially 
attracted  to  prairie  districts.  Mr.  Ridgway  notes  this  form  from 
Illinois  also,  where  he  tells  me  the  House  Wrens  he  has  seen  from 
the  prairie  region — Richland  County,  about  thirty  miles  west  of  Vin- 
cennes,  the  vicinity  of  Chicago,  etc. — are  this  form,  while  at  Mt. 
Carmel,  111.,  and  Vincennes,  Ind.,  the  House  Wrens  are  the  eastern 
form.  Farther  north  in  Indiana,  where  the  countr}-  is  more  open, 
he  should  expect  to  find  azteacs. 

Specimens  from  Vigo  County  are  of  the  eastern  form. 

Mr.  F.  M.  Woodruff,  of  Chicago,  informs  me  that  two  pairs  taken 
near  Hammond,  Ind.,  June  4,  1897,  were  submitted  to  Prof.  J.  A. 
Allen  for  examination.  He  writes  they  agree  with  T.  ce.  aztecus,  even 
comparing  them  with  specimens  from  Arizona.  The  birds  were  nest- 
ing in  an  old  stump  within  fifty  yards  of  the  electric  street  car  line, 
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about  half  way  between  Hammond  and  Hoby.  Specimens  from  north- 
western Indiana,  also  from-  farther  south  along  the  western  border  of 
the  State,  are  desirable,  in  order  that  the  limits  of  the  reoge  of  this 
form  may  be  determined.  Doubtless  in  some  localities  both  forms 
will  be  found. 

5iul'tonu>  AvniiTHi'BA  Rennis. 

302.    (722).    Troglodytes  hyemaliB  Virill. 

Winter  Wren. 

Sjiionyni,  BfNTV  When. 


AduU. — Deep  brown  above,  darkest  on  Ihe  head,  brighteat  on  the 
rump  and  tail;  obscurely  waved  with  dusky,  and  sometimes  with 
whitish  also;  tail  like  rump;  wings,  dusky,  edged  with  color  of  back, 
and  dark  barred;  several  outer  primaries  also  whitish  barred;  a  super- 
ciliary line  and  obscure  streaks  on  sides  of  head  and  neck,  whitish; 
below,  pale  brown;  belly,  flanks  and  under  tail  coverts,  strongly  barred 
with  dusky  (Mcllwraith). 

Length,  3.50-4.12;  wing,  1.75-3.00;  tail,  1.15-1.40. 

Range. — Eastern  North  America.  Breeds  from  mountains  of 
North  Carolina,  Ohio,  Michigan,  Illinois  and  Iowa,  northward.  Win- 
ters from  Indiana,  Illinois  and  Ohio,  south  to  the  Gulf  States. 

NesI,  in  dense  woods,  about  logs  or  overthrown  trees;  a  ball  of  moss, 
lined  with  feathers  or  fnr.  Eggs,  5-7;  white,  with  reddiah-brown 
spots;  .69  by  .50. 

The  Winter  Wren  is  a  common  migrant,  and  over  the  southern 
half  of  Indiana,  at  least,  is  a  winter  resident.  It  frequents  all  sorts 
of  places — woods,  thickets,  bushy  fence  rows,  dark  ravines,  and  even 
at  times  orchards,  outbuildings  and  woodpiles.     I  have  seen  both  this 
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and  the  Carolina  Wren  about  my  woodhouse  at  the  same  time.  Th^re 
are  four  Wrens,  then,  that  are  seen  about  our  homes.  The  large 
reddish-brown  one — the  largest  one  we  have — is  the  Carolina  Wren. 
The  dark  brown,  slim,  long-tailed  one  is  Bewick^s  Wren.  The  dark 
brown,  slim,  short-tailed  one  is  the  House  Wren,  and  the  little  bunty 
Wren  that  apparently  has  almost  no  tail  is  the  Winter  Wren. 

They  begin  to  arrive  from  their  breeding  ground,  a  little  farther 
north,  in  September.  Over  most  of  the  northern  part  of  the  State 
they  are  almost  or  entirely  wanting  during  the  coldest  months,  but 
farther  south  they  are  to  be  found  all  winter,  some  years  scarce,  some 
years  common.  They  are  reported  as  \iinter  residents  as  far  north  as 
the  following  places:  Brookville,  Moore's  Hill,  Greensburg,  Blooming- 
ton,  Greencastle,  Carroll  County.  It  probably  sometimes  winters  in 
Wabash  County  (Ulrey  and  Wallace,  I.  A.  S.,  1895,  p.  158).  They 
arrived  at  Chicago,  111.,  September  28,  1896,  and  the  latest  date 
reported  is  October  12, 1895.  At  Sedan,  Ind.,  they  arrived  September 
19,  1894,  and  were  seen  there  November  6,  1889.  They  were  noted 
at  Lafayette  September  13,  1894,  which  is  the  earliest  appearance  in 
the  State.  They  arrived  at  Warren  County,  September  22,  1897;  at 
Brookville,  October  8,  1885;  at  Greensburg,  October  7,  1894;  at  Bick- 
nell,  October  3,  1894;  at  Bloomington,  October  4,  1885.  The  last 
record  in  the  sprin<r  I  mm  Bickncll  is  April  10,  1881;  Greensburg, 
April  2,  189r>;  Hrookville,  April  Ifi,  1881;  Bloomington,  April  18, 
1885:  Sedan,  April  11,  1894;  Lafayette,  April  21,  1897;  Irvington, 
April  29,  1889;  Richmond,  May  5,  1897. 

This  Wren  has  been  found  breeding  in  Ohio  (Wheaton);  in  Mich- 
igan (Cook);  Ontario  (Mcllwraith),  and  Illinois,  where  Mr.  H.  A. 
Klein  says  he  took  a  nest  near  Polo  (W.  W.  Cooke,  Bird  Mig., 
Miss.  Valley,  p.  273). 

Prof.  Evermann  thinks  it  breeds  in  Carroll  County  (The  Auk,  Jan., 
1889,  p.  29).  They  are  quiet  usually.  The  only  sound  heard  with 
us  is  a  cliurr.  But  at  their  breeding  grounds  they  sing  a  pretty  song. 
They  are  most  often  seen  when  one  is  quiet,  about  a  pile  of  river 
drift,  a  stone  wall  in  a  thicket,"  a  windfall  in  the  forest,  the  exposed 
tree  roots  and  fallen  brush  along  a  ravine.  There  the  little  investi- 
gator may  be  seen  diligently  looking  for  its  meal.  This  it  expects  to 
make  up  of  insects,  and  it  has  selected  a  spot  where  they  may  be 
found  with  least  effort.  Ants,  caterpillars,  beetles,  dragon  flies,  moths, 
spiders,  flies  and  larvae  have  been  found  forming  their  food. 
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170.    Grnus  CISTOTHORUS  Caiiants. 


a^.  Bill  about  half  as  long  as  head ;  no  white  stripe  over  eye. 

Subgenus  C18TOTHORUS.     C.  stellaris  (Lioht.).     808 
«*.  Bill  slender,  about  as  long  as  head;  a  conspicuous  white  stripe  over  the  eye. 

Subgenus  Telmatodytes  Cabanis.     C.  palustris  (Wils.).     304 

Subgenus  Cistothoius. 

% 

303.    (724).    Cistothorus  stellaris  (Light.).    . 

Short-billed  Marsh  Wren. 

Adult. — Bill  very  slender,  less  than  a  half  inch  long;  "dark  brown 
above;  crown  and  middle  of  the  back,  blackish,  nearly  everywhere 
conspicuously  streaked  with  white;  below,  buffy-white,  shading  into 
pale  brown  on  the  sides  and  behind;  wings  and  tail,  barred  with 
blackish  and  light  brown;  flanks,  barred  with  dusky;  throat  and  mid- 
dle of  belly,  whitish''  (Mcllwraith). 

Length,  3.75-4.50;  wing,  1.72-1.90;  tail,  1.58-1.70;  bill,  .40. 

Range. — North  America,  east  of  Plains,  from  Gulf  States  to  south- 
em  New  Hampshire,  Ontario  and  western  Manitoba.  Breeds  locally 
throughout  its  range.     Winters  from  Gulf  States,  south. 

Nesty  in  wild  grass,  12  to  18  inches  in  lieight,  or  on  ground; 
placed  8  to  10  inches  from  top  of  grass;  globular,  hole  in  side,  made 
of  dried  grass,  lined  with  down  of  cat-tails  or  other  plants;  the  grow- 
ing grass  so  woven  over  and  around  it  that  it  is  hqrd  to  see.  Eggs, 
5-8;  white,  unmarked;  .63  by  .45.     Two  broods. 

The  Short-billed  Marsh  Wren  is  a  migrant  and  summer  resident. 
It  breeds  in  restricted  localities,  where  the  marshes  are  suitable,  and 
in  places  is  found  in  some  numbers.  It  is  much  more  numerous  in 
the  northwestern  portion  of  the  State.  They  have  been  found  breed- 
ing in  Putnam  County.  In  the  Whitewater  Valley  I  have  only  found 
it  once.  September  22  and  23,  1879,  I  saw  several  and  took  two 
specimens  from  a  swampy  hollow  about  three  miles  from  Brookville. 
Mr.  Ruthven  Deane  informs  me  a  nest  of  this  species,  containing 
eggs,  was  taken  by  an  employe  of  their  club  at  English  Lake,  the 
spring  of  1889.  In  the  collection  of  Mr.  G.  Fream  Morcom,  Los 
Angeles,  Cal.,  is  a  set  of  five  eggs  of  this  Wren  taken  at  Davis  Station, 
Ind.,  June  3,  1887.  Mr.  L.  A.  Test,  of  Lafayette,  has  received  an  egg 
of  this  kind  from  Mr.  B.  F.  Beekman,  who  took  it  from  a  nest  near 
Brunswick,  Lake  County,  in  the  summer  of  1893.  Three  nests  were 
found  in  the  rank  grass  along  a  small  ditch  when  they  were  making 
hay.  I  am  indebted  to  my  friend,  Mr.  B.  T.  Gault,  of  Glen  EUyn, 
111.,  for  the  following  very  carefully  prepared  notes  on  the  Short-billed 
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Marsh  Wren:  "This  spring  (1889)  I  made  the  following  observations 
on  the  Short-billed  Marsh  Wren:  June  3,  several  were  noted  in  the 
grassy  marshes  near  Sheffield,  Ind.,  and  two  adult  birds  were  taken 
that  day.  I  was  at  first  attracted  by  their  song,  which  is  altogether 
different  from  that  of  C.  palustris. 

^'In  the  manner  of  delivery  it  forcibly  reminds  one  of  the  song  of 
the  Dickcissel  (Spiza  americana),  although,  of  course,  it  was  not 
near  as  loud.  They  were  quite  shy,  but  would  allow  one  to  approach 
within  forty  or  fifty  feet  of  them,  when  they  would  dart  down  into 
the  thick  grass,  from  which  it  was  almost  impossible  to  dislodge  them. 
The  specimens  that  I  secured  were  shot  from  small  bushes  on  the 
edge  of  marsh,  these  being  the  favorite  stands  occupied  by  the  males 
in  song.  Their  stomachs  contained  the  remains  of  small  beetles  and 
other  insects;  testes  were  greatly  swollen. 

"Nine  (9)  birds  in  all  were  seen  and  heard  that  day,  and  which 
no  doubt  were  nest  building.  On  June  14,  I  again  visited  the  same 
locality.  Some  new  and  last  year's  nests  were  found,  and  three  or 
four  pairs  were  apparently  nesting  there.  Like  all  Wrens,  I  found 
them  to  have  a  very  irascible  disposition,  and  they  scolded  me  con- 
tinually while  I  was  nest  hunting.  My  efforts,  however,  to  secure 
eggs  were  unsuccessful. 

"Several  old  nests  examined  were  found  to  be  lined  with  pieces  of 
wasps'  nests,  bog  moss  and  vegetable  substances.  June  28,  I  visited 
the  marsh  again,  and  soon  I  learned  to  my  regret  that  I  had  overlooked 
the  nests  containing  eggs  on  my  last  visitation  (June  14),  but  which 
at  that  period  even  would  have  been  of  little  use  to  me,  considering 
the  advanced  state  of  eggs  and  their  extreme  fragility.  I  found  in 
their  stead  that  at  least  one  brood  had  hatched,  one  young  a  day  or 
two  from  the  nest  being  taken.  Another  was  discovered,  but  which 
succeeded  in  getting  away  from  me  in  the  thick,  rank  grass.  It  was 
quite  a  while  before  I  successfully  located  these  little  fellows,  although 
they  were  chipping  around,  seemingly  within  a  foot  or  two  of  me, 
for  some  time,  and  at  least  a  half  hour  was  consumed  in  the  search 
before  I  was  fully  rewarded  with  the  capture  of  one.  Two  (2)  new 
nests,  evidently  prepared  for  the  second  brood,  were  found,  and  a 
piece  of  shell  from  one  egg  just  hatched  was  picked  up  in  an  adjoining 
marsh  the  same  day.  This  species  is  a  clever  creeper  in  the  dense 
grass,  and  is  able  to  move  around  at  a  lively  rate  without  showing 
itself  (Jan.  18,  1892). 

Mr.  C.  E.  Aiken  writes  me  that  he  found  them  in  the  marshes  bor- 
dering sloughs  in  Lake  County  in  May,  1871. 
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Dr.  J.  L.  Hancock  informs  me  it  wa3  noted  at  Hammond,  April 
9,  1887,  by  Mr.  Graham  Davis.  Mr.  H.  K.  Coale  has  twice  reported 
it  from  Lake  County:  May  9,  1877,  and  July  4,  1881.  July  24,  1894, 
Mr.  Alexander  Black  obtained  a  pair  of  these  birds  from  amonj?  the 
sedge  about  an  old  mill  pond,  near  Greencastle.  From  the  actions 
of  the  bird,  he  suspected  a  nest.  The  next  day  he  found  a  nest  after 
some  search.  It  was  built  in  a  bunch  of  grass  about  eighteen  inches 
above  the  ground.  The  nest  was  made  of  grass  blades  worked  into 
the  form  of  a  ball,  and  was  covered  with  the  "saw  grass'^  blades  which 
had  been  drawn  and  fastened  upon  the  nest.  There  was  a  small 
opening  in  the  side.  The  nest  was  freshly  built  and  contained  no 
eggs.  From  July  24  to  September  6,  several  young  Marsh  Wrens 
were  taken  there,  some  of  them  just  able  to  fly.  On  the  last  date 
mentioned,  he  and  Mr.  Jesse  Karlle  found  a  nest  and  one  addled  egg. 
Once  before,  during  migration,  these  birds  had  been  taken  in  that 
county. 

Mr.  J.  R.  Slonaker  reports  it  from  Vigo  County,  May  8,  1889. 

Mrs.  Jane  L.  Hine  noted  it  April  24,  1888,  from  Dekalb  County. 

Suhffenup  Tklmathodytfs  Cabflnis. 

*304.    ( 725  )    Cistothorus  palustrii^  ( W  i ls.). 

Long-billed  Marsh  Wren. 

Adult. — Bill  over  a  half  inch  long;  "dark  brown  above;  crown  and 
middle  of  the  back,  blackish,  nearly  everywhere  conspicuously  streaked 
with  white;  below,  bufTy-white,  shading  into  pale  brown  on  the  sides 
and  behind;  wings  and  tail,  barred  with  blackish  and  light  brown; 
flanks,  barred  with  du«ky;  throat  and  middle  of  belly,  whitish"  (Mc- 
Ilwraith). 

Length,  4.25-5.50;  wing,  1.80-2.12;  tail,  1.60-1.90;  bill,  .54. 

Range. — Eaetem  North  America,  from  eastern  Mexico  north  to- 
Massachusetts,  Ontario  and  Manitoba;  west  td  Rocky  Mountains. 
Breeds  locally  from  Gulf  coast,  north.  Winters  from  South  Carolina, 
south. 

Nest,  an  oblong  ball  of  marsh  grass,  sometimes  plastered  with  mud, 
attached  to  reeds,  usually  above  the  water,  lined  with  fine  grase  or 
vegetable  down.  E'gga,  6-10;  chocolate-brown,  sometimes  marked 
with  darker  brown;  .66  bv  .46. 

The  Long-billed  Marsh  Wren  is  an  abundant  resident  wherever 
there  are  marshes.     Pllsewhere  it  is  only  a  migrant  and  is  rarely  seen. 

Throughout  the  northern  part  of  the  State,  and  along  the  Wabash 
Valley,  wherever  there  are  suitable  localities,  it  breeds  in  numbers. 
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I  do  not  know  that  it  has  bees  found  elsefwhere  breeding  in  sQutixeon 
or  centiiral  Indiana.  Along  the  Whitewater  Valley  I.  haye  >occasionally 
seen  it  among  the  bushes  fringing  the  streams,  and.  even  creepingi about 
among  the;  river  drift  that  had  accumulated  in  ipiles  from*  some  pre- 
vious freshet.  They  are  reported 'to  occasionally  wiaater  as  far>  north 
as  southern  Illinois.  In  Indiana,  the  earliest  date  I  have  is  from 
Terre  Haute,  :Aprill2,  1890.  At  BrookviUe  I  have  taken  it  April 
27,  1887,  and  May  10,  1885.  At  Bloomington  it  was  noted  May  13, 
1886;  Richmo'Dd,  May  17,  1897;  Dekalb  County,  May  12,  1890,  May 
20,  1897;  Chicago,  111.,  April  15,  1886,  May  26,  1897. 

They  have  nothing  to  draw  them  aside  in  their  migration.  We 
see  only  the  occasional  straggler  which  falls  by  the  way.  The  bulk 
press  on  to  their  breedi^g^groundB,-  where  also  they  get  their  favorite 
food.  Therefore,  th€>  probability  is  that,  could  we  carefully  observe 
their  favorite  grounds,  we  would  find  th^y- arrive  as  early,  possibly 
earlier  than  the  scattered  data  along  the  route  shows.  They  breed 
among  the  sedges,  grasses  of  marshy  places  and  among  the  reeds  in 
shoals  in  lakes.  They  are  not  confined  to  restricted  localities,  where 
a  small  company  breeds,  but  are  generally  distributed  among  the 
marshes  and  about  the  lakes.  They  often  build  quite  a  number  of 
nests  and  only  occupy  one.  Mr.  J.  Grafton  Parker  says:  "Hardly 
one  nest  in  twenty  contains  eggs.  The  birds  must  build  many  nests 
.before  laying,  as  the  nests  are  much  more  plentiful  than  the  birds." 
This  observation  is  a  common  one,  though  the  number  of  false  nests 
varies.  Usually  from  six  to  a  dozen  have  been  found,  where  I  have 
examined  them,  to  one. that  was  occupied.  Mr.  E.  W.  I^elson  says: 
"While  the  female  is  incubating,  the  male  is  constantly  en;iployed 
upon  the  construction  of  several  unfinished  nests,  until  often  ,a  pair 
may  boast  the  possession  of  a  dozen  unoccupied  tenena^ents"  (Bull. 
Essex  Inst.,  Vol.  VIII.,  1876,  p.  97).  The.  last  of  May  I  have  found 
their  nests  in  Fulton  County,  apparently  completed,  but  containing 
no  eggs.  Mr.  Ruthven .  Deane  has  found  them  breeding  abundantly 
at  English  Lake  in  June  and  July.  lie  has  also,  noted  them  building 
August  4,  1889.  They  raise  two  and  possibly  three  broods  in  a  sea- 
son. They  have  been  also  reported  as  breeding  in  the  following 
counties:  Lake,  Laporte,  Dekalb,  Kosciusko,  Knox  and  Gibson  (Ridg- 
way),  and  Vigo  (Evermann).  The  return  npgration  occurs  in  Sep- 
tember and  October.  They  were  last  recorded  from  Hillsdale,  Mich., 
September  24,  1894;  Cincinnati,  0.,  September  21,  1879;  Chicago, 
111.,  October  19,  1895;  Lake  County,  Ind.,  October  16,  1896,  and 
Mr.  Deane  has  found  them  at  English  Lake  as  late  as  October  27. 
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They  have  a  scraping,  scolding  note  that  is  most  familiar  to  those 
who  intrude  upon  their  haunts,  but  also  sing  a  little  song  that  the 
casual  visitor  does  not  recognize. 

Mr.  Bicknell  says  they  cease  singing  early  in  August,  but  have  an- 
other song  period  in  September  or  October. 


XLIX.     FAMtLY  CERTHIIDJ-:.     Ckeepers. 


a^.  Characters  same  as  family. 

171.    Gknus  CERTIIIA  LiNN.tus. 


.    Certhia.     171 


Head,  foot  and  tail  feather  of  Brown  Creeper.    Natural  siie. 

306.    (7.6).    Certhia  familiaris  americana  (Bonap.). 

Brown  Creeper. 

Adult. — Bill  about  the  length  of  the  head;  above,  dark  brown,  with 
a  slightly  rufous  shade,  eacli  feather  streaked  centrally,  but  not 
abruptly,  with  whitish;  rump,  rusty.  Beneath,  almost  silky  white; 
the  under  tail  coverts  with  a  faint  rusty  tinge;  a  white  streak  over 
the  eye;  the  ear  coverts  streaked  with  whitish;  tail  feathers,  brown 
centrally,  the  edges  paler  yellowish-brown;  wings  with  a  transverse 
bar  of  pale  reddish-white  across  both  webs  (B.  B.  and  R.). 

Length,  5.00-5.75;  wing,  2.40-2.70:  tail,  2.30-2.90. 

Range. — Eastern  North  America,  from  Gulf  States,  north.  Breeds 
from  Minnesota,  Indiana,  Pennsylvania  and  Maine,  north. 

Nest,  under  loose  bark  of  dead  tree;  of  lichens,  usnea,  moss,  feath- 
ers, grass  and  rootlets.  Eggs,  5-6;  profusely  spotted  with  bright 
brown;  .60  by  .48. 

The  Brown  Creeper  is  a  very  common  migrant  throughout  the 
State.  It  is  an  irregular  winter  resident  in  all  parts  of  the  State, 
being  much  more  regular  and  some  winters  common  southward.  In 
the  northeastern  part  of  the  State  it  is  known  to  breed,  and  may 
be  there  a  rare  resident.  At  any  rate,  there  its  winter  range  and 
breeding  range  meet. 

This  Creeper  is  colored  so  near  the  markings  on  the  trees  that  few 
people  see  it,  and  to  most  persons  it  is  a  rare  bird.     When  its  piping 
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notes  are  known,  one  realizes  that  before  he  was  often  in  a  woods 
peopled  with  interesting  birds,  but  beyond  occasionally  seeing  one  fly 
from  one  tree  to  another,  he  did  not  know  of  their  presence.  They 
usually  fly  from  a  higher  to  a  lower  place;  from  some  distance  up 
on  one  tree  to  near  the  ground  on  another,  and  then  begin  creeping 
over  the  trunk,  sometimes  ascending  in  an  approximately  straight  line, 
often  climbing  spirally,  going  several  times  around  the  tree  in  making 
the  ascent.  Mr.  William  Brewster  says  of. their  song  at  breeding 
time:  "Their  notes  are  varied  and  warbling,  and  somewhat  confused; 
some  of  them  are  loud,  powerful  and  unsurpassingly  sweet,  others  are 
more  feeble  and  plaintive.  Their  song  usually  ends  with  their  accus- 
tomed cry,  which  may  be  represented  by  cree'Cree-cre-ep"  Their  songs 
we  do  not  hear  in  southern  Indiana,  but  in  March  and  April,  during 
the  spring  migration,  and  in  October,  when  .they  return,  we  hear 
their  well-known  calls.  I  found  them  industriously  hunting  and  ut- 
tering their  cry  October  19,  1896.  In  the  fall  they  sometimes  asso- 
ciate with  those  little  mixed  parties  of  Chickadees,  Titmice,  Downy 
Woodpeckers  and  other  chosen  spirits,  but  often  then,  as  they  usually 
do  in  spring,  very  often  associate  themselves  with  little  flocks  of 
Golden-crowned  Kinglets.  I  never  saw  so  many  birds  of  these  two 
species  as  I  did  April  12,  1897.  The  )*'oods  were  alive  with  them. 
They  were  everywhere.  Their  tiny  voices  made  music  in  all  parts  of 
the  forest  growth.  In  one  thicket,  where  I  stood  quietly  for  a  few  mo- 
ments to  watch  the  passing  of  the  little  birds,  I  observed  at  the  same 
time  three  Brown  Creepers  on  a  small  tree  and  six  Golden-crowned 
Kinglets  among  the  bushes,  all  within  thirty  feet  of  me,  and  very  tame. 
The  greater  number  of  them  are  migrants  with  us.  They  begin  to 
appear  about  the  middle  of  September  some  years,  and  most  have  passed 
by  (he  latter  part  of  October.  They  have  been  reported  as  making 
their  first  appearance  at  Chicago,  111.,  September  13,  1895;  Cincinnati, 
0.,  September  21,  1897;  Warren  County,  September  15,  1878;  Lafay- 
ette, Ind.,  Oetojer  2,  189G;  Sedan,  October  5,  1889;  Greensburg,  Sep- 
tember 27,  1896;  Brookville,  October  6,  1884. 

In  the  spring,  through  the  last  half  of  March  and  early  April,  they 
are  frequently  very  common.  Some  of  them  linger  until  the  last  of 
that  month  or  even  into  l^ray.  They  have  been  noted  at  Brookville 
as  late  as  April  21,  1890;  Greensburg,  April  2u,  1895;  Cincin- 
nati, Ohio,  April  27,  1879;  Sedan,  April  23,  1889;  Lafayette,  May 
3,  1893.  At  Bloomington  it  has  been  noted  as  late  as  May  30, 
1888,  by  Mr.  G'.  G.  Williamson.  Hon.  R.  Wes.  McBride  has 
given  the  following  account  of  its  breeding  in  Steuben  County: 
"In  my  notebook  I  find  the  following,  under  date  of  May  8,  1882: 
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*Brown  Creeper;  taken  near  Golden  Lake,  Steuben  County,  Indiana. 
Xest  in  crevice,  where  the  bark  had  started  from  a  dead  tree,  about  4 
feet  from  the  ground,  in  a  swampy  tract  in  *'Crane  Town/'  Nest  com- 
posed of  sticks,  bark  and  feathers.  Six  eggs,  beauties.  Incubation 
commenced.  Embryos  half  developed.'  1  have  a  very  distinct  recol- 
lection of  the  matter.  The  'Crane  Towti'  referred  to  in  the  matter 
is  a  heronry  which  we  were  exploring.  The  water  was  high„  and  we 
were  in  a  boat.  1  placed  my  hand  against  a  tree  to  push  the  boat  past 
it,  when  the  bird  flew  off  the  nest,  which  was  within  a  few  inches  of 
my  hand.  The  bird  remained  near  me  until  after  I  had  secured  the 
eggs  and  examined  the  nest.  The  appearance  and  characteristics  of 
the  Brown  Creeper  are  so  marked  that  it  could  hardly  be  mistaken 
for  any  other  bird.  I  could  not  possibly  be  mistaken  in  its  identifica- 
tion. In  addition  to  this,  the  location  and  construction  of  the  nest 
and  the  eggs  themselves  are  all  typical  and  characteristic. 

"Another  nest  and  set  of  eggs  were  taken  in  May,  1883,  at  Fox  Lake, 
near  Angola,  by  my  sons,  Charles  H.  and  Herbert  W.  The  identifica- 
tion in  this  case  was  as  satisfactory  and  unmistakable  as  in  the  other. 
Since  that  time,  while  I  have  frequently  seen  them  during  the  breed- 
ing season,  both  in  vSteuben  and  Dekalb  counties,  I  have  found  no 
other  neste." 

Mr.  H.  W.  McBride  thinks  it  also  breeds  in  Dekalb  Countv.  It  has 
been  found  breeding  in  about  the  same  latitude  in  Monroe  County, 
Mich.  (Cook,  B.  of  M.,  p.  145),  and  Mr.  Otto  Widmann  found  its  nest 
and  eggs  in  Missouri,  the  spring  of  1895. 

It  has  been  found,  in  winter,  tolerably  regularly  in  the  following 
counties  of  southern  Indiana:  Franklin,  Decatur,  Brown,  Monroe  and 
Knox.  Some  winters  it  is  found  also  in  ^fippecanoe,  Carroll  and  Wa- 
bash counties.  The  winter  of  1896-7  they  remained  in  the  vicinity 
of  Chicago  and  were  reported  from  Kouts  and  Miller's,  Ind.,  by  Mr. 
J.  G.  Parker,  Jr.,  and  they  remained  the  winter  of  1889-90  at  Sedan, 
Dekalb  County,  where  they  were  observed  by  Mrs.  Jane  L.  Hine. 
They  also  have  been  noted  in  Michigan  at  all  seasons  (Cook,'  B.  of  M., 
p.  145). 

Their  principal  food  is  insects,  particularly  those  species  affecting 
the  trunks  of  trees.  Among  other  things,  they  have  been  found  to 
have  eaten  beetles,  bugs,  other  insects,  spiders,  pine  seeds  and  fungi. 
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L.     Famfly  PARIDiE.     Nuiuaiche^  and  Tit?. 

<i^.  Bill  long  ami  slender,  the  lower  mnndible  >lantin^  upward;  tail  short. 

Swbfamilv  .SiTTiNiE.     Sitfa.     172 
«^.  Bill  shijrl. and  stont;  tail  King.     Sul>family   rAUiNM:.  Pakus.     173 

SriiFAMiLY  SITTIN.E.     Nuthatches. 

172.    Gkxus  SITTA  LiSN.tL's. 

a'.  White  below.  S.  carolinensis  Lath.     306 

r/2.  Kusty  brown  below.  S.  canadensis  Linn.     307 

*306.    (727).    Sitta  caroliuensis.     Lath. 

White-breasted  Nuthatch. 
Synonyms,  Wiiitk- Bellied  Xuihah  ii,  Carolina  Nuthatch,  Tomtit. 

Adult  Male. — Above,  bluish-gray:  crown,  glossy  black;  secondaries, 
jnarked  with  black,  the  quills  with  some  white;  side  of  head,  stripe 
over  the  eye  and  most  of  the  louver  parts,  white;  the  lower  tail  coverts, 
partly  rufous;  tail,  black  and  white.  Adult  Female. — Similar,  but  top 
of  head,  dark  gray,  black  behind. 

Length,  5.25-6.15;  wing,  3.50-3.75;  tail,  1.95-2.20. 

Range. — Eastern  North  America,  from  Georgia  and  Texas  north 
to  New  Brunswick,  Ontario  and  Minnesota;  west  to  Kansas.  Resident 
throughout  most  of  its  range. 

Nest,  in  natural  or  artificial  hole  in  tree  or  stub,  4  to  90  feet  up;  of 
hair,  fur,  feathers,  m.oss,  bark  or  lichens.  Bggs,  8,  sometimes  5  or  7, 
rarely  9  or  10;  white,  creamy-white,  pinkish-white,  spotted  with  chest- 
nut, hazel  or  vinaceous,  and  distinctly  or  obscurely  with  lilac-gray; 
markings  heavier  at  larger  end;  .72  by  .56.    Often  two  broods. 

The  Carolina  Nuthatch  is  a  common  resident  throughout  Indiana. 
In  the  extreme  northern  portion  of  the  State,  they  are  fewer  in  num- 
bers during  the  winter.  All  that  season  they  are  to  be  found,  keeping 
company  with  Chickadees,  Tufted  Titmice,  Downy  Woodpeckers,  Jun- 
cos  and  Tree  Sparrows.  An  interesting  group,  moving  about  for  the 
sake  of  food  and  enjoying  each  other's  company.  They  are  to  be 
found  at  this  season  almost  everywhere,  clambering  over  fences  and 
creeping  about  trees,  as  often  with  the  head  down  as  otherwise,  dili- 
gently searching  for  insects,  which  had  thought  they  had  found  secure 
winter  retreats.  The  energy  with  which  the  Nuthatch  hunts  and  the 
vigor  with  which  it  pursues  an  insect,  often  pounding  like  a  Wood- 
pecker to  detach  a  piece  of  bark  or  break  through  into  a  burrow,  shows 
that  even  those  who  think  themselves  safe  are  sometimes  deceived. 
Their  work,  like  that  of   the  Brown  Creeper  and  the  Red-breasted 
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Nuthatch,  is  to  keep  in  subjection  the  host  of  insects  that  infest  the 
trunks  and  limbs  of  trees.  They  have  a  large  contract  on  hand  and 
are  kept  continually  busy.  Their  call  is  yank,  yank,  which  may  be 
heard  at  most  seasons,  being  almost  or  wholly  wanting  in  late  summer. 
In  spring  they  vary  this  with  a  monotonous  calling,  which  they  may 
think  is  a  song.  Mr.  F.  M.  Chapman  gives  it  as  a  "tenor  hah-hah-hah- 
hah — sounding  strangely  like  mirthless  laughter.'^ 

In  April,  after  the  mixed  company  has  broken  up,  each  member  to 
attend  to  business  of  his  own,  the  Nuthatches  become  more  retiring, 
and  frequent  the  woods,  groves,  thickets  and  timber  in  the  river  bot- 
toms, where,  in  holes  in  snags,  stumps,  trees,  fenceposts,  etc.,  they 
nest.  Sometimes  they  make  homes  about  our  orchards,  and  Mr.  L.  F. 
Meyer  tells  me  of  a  nest  in  Lake  County,  built  in  a  house  which  was 
occupied  by  a  family  having  ten  children.  Prof.  F.  H.  King  exam- 
ined 25  specimens;  14  had  eaten  32  beetles;  1,  2  ants;  1,  2  caterpillars; 
1,  2  grubs  of  a  beetle;  1,  a  spider;  1,  a  chrysalid;  1,  small  toadstools; 
6,  acorns;  1,  com  (Geol.  of  Wis.,  I.,  p.  48G).  This  beneficial*  species 
should  be  carefully  protected  and  encouraged.  Placing  suitable  nest- 
ing sites  about  country  homes  will  dou])tless  lead  them  to  seek  these 
if  they  are  in  retired  places,  as  the  area  of  woodland,  year  after  year, 
diminishes. 

''307.    (728).    Sitta  canadensis  Linn. 

Red-breasted  Nuthatch. 
Svnonvm,  Rkd-hellied  NiTHATni. 

Adult  Male. — Smaller  than  last;  above,  bluish-gray;  crown,  glossy 
black;  stripe  over  eye,  white;  black  stripe  through  the  eye;  secondaries, 
not  marked  with  black;  below,  rusty  or  ochraceous;  throat,  white;  tail, 
black  and  white.  Adult  Female. — Similar,  but  crown  and  stripe 
through  the  eye,  dark-gray. 

Length,  4.12-4.75;  wing,  2.60-2.85;  tail,  1.58. 

Range. — North  America,  from  Gulf  States  north  to  Hudson  Bav 
Territory.  Breeds  from  Virginia  (in  the  Alleghany  Mountains), 
Maine,  northern  Michigan  and  Manitoba,  northward.  Winters  from 
Minnesota  and  northern  Michigan,  southward. 

Nest,  in  a  hole  excavated  in  an  old,  well  rotted  snag,  4  to  35  feet  up; 
of  chips,  lined  with  finely  shredded  bark  cTr  fine  grass.  Eggs,  3-6;  rosy- 
white,  thickly  dotted  or  speckled  with  reddish-brown,  sometimes  very 
pale;  markings  mostly  at  larger  end;  .60  by  .47. 

The  Red-breasted  Nuthatch  is  a  bird  of  very  irregular  and  peculiar 
distribution.    It  is  usually  a  rather  common  migrant  late  in  April  and 
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early  in  May,  and  again  in  September.  Sometimes,  however,  it  will 
be  found  migrating  early  in  March,  and  will  be  abundant  in  October. 
Other  years,  it  will  occur  locally  as  a  rare  winter  resident,  not  only 
as  far  north  as  our  northern  boundary,  but  still  farther  north  in  Illi- 
nois— Lake  Forest  (Parker),  and  on  beyond  to  Palmer,  on  the  upper 
peninsula  of  Michigan,  where,  Mr.  0.  B.  Warren  informs  me,  it  is  a 
permanent  resident.  It  also  sometimes  breeds  in  Indiana.  Dr.  A. 
W.  Brayton  has  so  reported  it  from  the  northern  part  of  the  State, 
and  Prof.  B.  W.  Evermann  found  young  just  able  to  fly  in  Carroll 


Head  of  Reil-broiijstcd  Nuthatch.    Natural  size. 

County,  in  August,  1878.  About  Brookville  I  have  found  them,  8on;ie 
years,  quite  common  between  April  30  (1885)  and  May  15  (1879). 
Then  they  frequent  the  denser  woodland  and  may  be  readily  recog- 
nized cither  by  sight  or  sound.  Their  drawled,  nasal  utterance  is 
quite  different  from  that  of  the  larger  species,  just  mentioned.  It  has 
been  expressed  by  Mr.  F.  M.  Chapman  as  yna,  yna.  It  has  been 
taken  during  the  spring  migrations  at  Lafayette,  March  13,  1897,  May 
4,  1897;  English  Lake,  March  18,  1894;  Greensburg,  March  29,  1896, 
May  9, 1893;  Spearsville,  April  11, 1897;  Bloomington,  April  21, 1885; 
Carroll  County,  May  3,  1883,  May  7,  1885;  Richmond,  May  16,  1897. 

In  the  fall  they  have  been  noted  at  Chicago,  111.,  August  25,  1886; 
Lafayette,  Ind.,  August  30,  1895,  October  31,  1896;  Wabash,  Septem- 
ber 15,  1891;  Cincinnati,  0.,  September  15,  1878;  Bicknell,  October 
11,  1895.  They  were  found  wintering  at  Greensburg  the  winter  of 
1896-7  (Shannon);  at  Bloomington,  the  winters  of  1882-3  and  1885-6 
(Blatchley);  Spearsville,  1894-5  (Bamett);  Lafayette,  1895-6  (Test); 
Waterloo,  1888-9  (H.  W.  McBride);  Cook  County,  111.,  1894-5  (Parker), 
and  were  very  abundant  there  the  winter  of  1866-7  (Aiken). 

Their  habits  are  much  similar  to  those  of  the  last  mentioned  species. 
Like  it,  they  are  great  creepers  and  are  diligent  insect  hunters. 
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SiHiAMiLY  PAKIN/E.     Titmice. 

17.5.    iJkvis  PARUS  Likn.kus. 

a^.  Head  crested.     Suhgenu.s  Lophophaniw  Kanp.  P.  bicolor  Linn.     308 

a'^.  Head  not  crested.     Subgenus  Parus. 

h^.  TertiaU  and  greater  wing  coverts  without  distinct  whitish  edgingN;    wing 
under  2.oO.  P.  carolinenais  Aud.     310 

/>-'.  Tertials  and  greater  wing  coverts  with  distinct  wliitish  edgings;  wing  usn 
ally  over  2.50.  P.  atricapilluB  Linn.     309 

Subgenus  LopHOPHANKS  Kaup. 

*308.    (731).    Parus  bicolor  Linn. 

Tufted  Titmouse. 
Synonyms,  Peter-Peter,  StciAR  Bird. 

AduU. — Conspicuously  crested;  above,  ashy;  forehead,  black;  below, 
whitish;  sides,  brownish. 

Length,  5.«5-6.50;  wing,  3.05-3.45;  tail,  2.80-3.15. 

Range. — Eastern  United  States  north  to  Connecticut  Valley  and 
southern  Michigan;  west  to  central  Texas  and  Nebraska. 

Nest,  in  Woodpecker's  hole,  or  natural  cavity  in  stump  or  tree,  2  to 
60  feet  from  ground,  generally  5  to  30  feet;  of  leaves,  bark,  moss, 
hair,  feathers,  and  sometimes  snake  skin;  loosely  constructed.  EggSy 
5-G,  sometimes  as  many  as  9;  white  or  creamy- white,  speckled  and 
spotted,  often  heaviest  near  larger  end,  with  hazel,  rufous,  chestnut 
or  vinaceons,  and  sometimes  lilac;  .71  by  .54. 

An  abundant  resident  in  southern  Indiana  and  north,  at  least  in 
the  Wabash  Valley,  to  Parke,  Warren,  Carroll,  Tippecanoe  and  Wa- 
bash counties.  Northward,  in  many  localities,  it  is  rare,  and  about 
the  southern  end  of  Lake  Michigan  it  is  apparently  wanting.  Mr.  J. 
6.  Parker,  Jr.,  informs  me  it  is  not  uncommon  at  Kouts,  Ind.,  60 
miles  southeast  of  Chicago,  111.,  where  he  took  a  specimen,  November 
23,  1894,  and  a  pair,  Decemiber  10,  1896. 

In  the  northern  part  of  the  State  and  in  Michigan  it  is  irregular  in 
its  occurrence.  Some  places  it  appears  occasionally  as  a  straggler  in 
fall,  winter  or  spring;  other  places,  it  is  a  summer  resident,  disappear- 
ing in  the  fall  and  returning  in  the  spring.  In  other  localities  it  is 
present,  some  years,  the  year  round,  and  others  only  in  summer.  It, 
however,  through  our  northern  counties,  seems  to  be  increasing  in 
numbers,  and  in  some  places,  where  it  was  only  seen  occasionally  cer- 
tain seasons,  has  become  a  permanent  part  of  their  bird  life.  Prior  to 
1890,  the  only  record  I  had  from  Starke  County  was  from  Mr.  H.  K. 
Coale,  who  found  a  pair  there,  January  1,  1884.    At  English  Lake, 
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however,  since  1890,  Mr.  Deane  has  met  with  them  a  number  of 
times  at  almoet  all  seasons,  and  it  would  seem  to  be  resident.  Id  188?, 
Mrs,  Jane  L.  Hine  informed  me  it  was  very  rare  in  Dekalb  County, 
tnd  had  only  been  obser\'ed  in  autumn.  They  continued  so  until  the 
winter  of  1890-91,  when  they  began  to  increase.  Some  winters  they 
remained  and  others  they  disappeared.  It  is  now  tolerably  common 
there,  and  breeds.  It  also  breeds  in  Elkhart  County,  where  a  nest 
wa*  taken,  June  18,  1891,  containing  seven  young  birds  (McBride, 
Proc.  I.  A.  S.,  1891,  p.  167).  It  was  very  common  near  Peru  in  Oc- 
tober, 1893,  where  it  is  probably  a  resident  (Dunn).  Mr.  Elwood 
Pleas  informs  me  that  it  is  a  tolerably  common  resident  at  Dunreith, 


HsaHiif  Tufted  Ti 


Henry  County.  April  14,  1894,  he  found  one  impaled  on  a  thorn — 
evidently  the  work  of  a  Shrike.  It  is  also  a  rather  abundant  resident 
at  Richmond,  where  it  breeds  (Dr.  E.  Test,  A.  M.  Hadley).  Mr.  G. 
G.  Williamson  reports  it  from  Muncie,  November  22,  1896.  Mr.  V. 
H.  Bamett  says  it  is  common  and  breeds  in  Vermillion  and  Warren 
counties.  Dr.  A.  W.  Brayton,  of  Indianapolis,  has  a  beautiful  albino 
of  this  species. 

The  Tufted  Titmouse  frequents  all  kinds  of  woodland.  In  summer, 
it  prefers  the  quiet  of  the  denser  forest  or  of  the  tree?  along  the  river 
bottoms.  In  winter  they  go  wherever  their  companions  go,  or,  rather, 
they  lead  the  company  where  they  will.  Through  woods,  thickets, 
tangled  ravines,  along  the  old  worm  fence,  into  the  orchard,  then 
among  the  garden  shrubbery.  Their  loud  whistle  sounds  peto,  psto, 
peto,  peto,  and  wheU'  one  comes  upon  them  to  see  what  is  the  matter, 
llie  Downy  Woodpecker  calls  quit,  quit.  This  Titmouse  utters  da-de- 
de-de,  and  thus  reminds  one  by  his  call  of  his  relationship  to  tke  Chick- 
adees.   The  warm,  sagar-maiing  days  of  early  spring,  they  proclaim 
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their  happiness  throughout  all  the  woods,  and  the  sugar-makers  know 
them  then  as  "Sugar  Birds/'  1  have  ohsen'ed  them  mating  as  early  as 
April  8  (1887),  and  have  found  them  nest-building  May  16  (1884). 
The  nest  is  usually  in  a  hole  in  a  tree,  snag,  feneestake  or  post.  Messrs. 
Dury  and  Freeman  found  an  unusual  nest,  May  25,  1878,  near  Cin- 
cinnati, 0.  A  Tufted  Titmouse  selected  as  its  breeding  place  the 
discarded  nest  of  some  large  bird,  in  the  top  of  a  tall  sapling.  The 
bird  had  deposited  six  eggs  (nearly  hatched  when  found)  on  a  layer  of 
dry  grass,  which  nicely  lined  a  large  hole  which  she  had  excavated  in 
the  iside  of  the  rough  structure  (Journ.  Cin.  Soc.  N.  H.,  1879).  The 
Tufted  Titmouse  is  not  only  a  hunter  of  insects  over  the  trunks  and 
among  the  limbs  of  trees,  but  it  examines  the  ground  and  explores  the 
rank  shrubbery.  It  also  visits  the  orchards,  and  sometimes  makes  its 
home  there.  There  it  is  very  busy  about  the  blossoms,  leaves  and 
fruit,  not  only  gathering  insects  for  itself,  but  also  to  supply  the  wants 
of  its  young. 

Subgenus  Parus  Ltnna'us. 

*309.    (735).    Parus  atricapillus  Linn. 

Chickadee. 

Svnonvni,  Black- capped  Chickadkk. 

Adult. — Above,  plain  grayish;  crown  and  throat,  deep  black;  greater 
wing  coverts,  distinctly  edged  with  whitish;  sides  of  hej^i  and  neck, 
and  other  lower  parts,  white,  the  latter  buffy  on  the  sides;  tail  and 
wing,  usually  about  equal  in  length. 

Length,  4.70-5.75;  wing,  2.50-2.75;  tail,  2.50-2.75. 

Range. — Northeastern  North  America,  from  North  Carolina  (in 
Alleghany  Mountains),  Missouri,  southern  Illinois,  northern  Indiana 
and  Virginia  to  Labrador  and  Ontario.  Breeds  almost  to  the  southern 
limit  of  its  range. 

Nest  and  Eggs,  similar  to  those  of  P.  caroUnensis. 

Abundant  resident  in  the  northern  part  of  thfe  State;  common  win- 
ter resident  for  a  little  distance  south  of  the  area  where  it  is  a  resident. 
Not  often  seen  in  the  southern  part  of  the  State,  and  then  only  as  a 
winter  visitor.  In  the  absence  of  a  series  of  specimens  it  is  impossible 
to  define  the  limits  of  the  range  of  this  species  southward,  or  of  the 
next  bird  northward.  However,  to  most  persons,  they  appear  to  be 
the  dame  bird;  and,  as  their  habits  are  practically  the  same,  the  only 
ones  who  will  regret  this  lack  of  detail  will  be  the  naturalists.  This 
Chickadee  is  a  common  resident  in  Lake  County  (Parker);  Dekalb 
County    (Mrs.    Hine);    Tippecanoe   County    (Test);    Starke    County 
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(Coalo,  Deane);  Wayne  County  (Hadlcy).  In  Carroll  County,  it  is 
the  most  common  form  (Evermann).  In  Wabash  County,  it  is  an 
abundant  winter  resident  {Ulrey  and  Wallace):  and  in  Monroe  County 
it  has  also  been  noted  in  winter  (Evermann.  Blatchley).  I  have  never 
taken  it  in  Franklin  County. 

The  note  of  this  speeiee  is  lower  and  more  slowly  given  than  that 
of  OaroHnensis.  It  consists  of  three  notes,  which  sound  like  chick-a- 
dee,  or  as  others  say,  ie-derry.    At  other  times  they  call  day,  day.  day. 


Twelve  specimens  examined  by  Prof.  King  had  eaten  1-1  latva  (10  of 
which  were  caterpillars),  13  beetles,  'i  spiders,  5  insect  eggs,  some 
other  insects,  and  a  few  seeds  (Geol,  of  Wis.,  I.,  p.  484).  They  are 
also  very  destructive  to  leaf-rolling  caterpillars,  lent  caterpillars,  and 
other  noxious  forms  also. 

Prof.  Forbes  found  those  that  frequented  an  orchard  infested  with 
canker-worms  made  75  per  cent.  Of  their  food  of  those  insects  (Rept.. 
Mich.  Hort.  Soc,  ISSl.  p.  aOl). 

^310.    (736).    FaruB  carOlinensiB  Aud. 

Carolina  Chickadee. 

Adult. — Similar  to  P.  alricapUtus,  but  tail  decidedly  shorter  than 
wing;  greater  wing  coverts,  not  distinctly  edged  with  whitish. 
Length,  4.3-5-4.60;  wing,  2.40-2.60;  tail,  2.10-8.50. 

72— Geol. 


1138  Report  of  State  Geologist. 

Kange. — Soiithem  l.'nited  States,  north  to  New  Jersey  and  central 
Indiana;  west  to  Texas  and  Jndian  Territory.  Resident  throughout 
its  range. 

Nest,  in  cavity  in  tree,  stump,  post  or  rail,  usually  not  over  10  feet 
up;  of  grass,  bark  shreds,  feathers  and  hair.  Eggs,  5-8;  white,  speckled 
with  light  reddish-brown,  markings  heaviest  at  larger  end;  .57  by  .45. 

The  Carolina  Chickadee  is  an  abundant  resident  throughout  south- 
ern Indiana,  where  it  replaces  the  last  mentioned  form.  This  bird  ex- 
tends, at  least  in  the  Wabash  Valley,  two-thirds  of  the  way  across  the 
State.  In  Carroll  County,  both  forms  are  found  resident,  but  this  is 
least  common.  Doubtless  they  occasionally  are  found  north  to  our 
northern  limit.  Mr.  J.  G.  Parker,  Jr.,  informs  me  he  has  a  specimen 
taken  at  Lake  Forest,  III.,  December  12,  1890. 

The  Chickadee  proclaims  itself  by  its  note,  chicka-dee-dee,  which 
is  louder  than  that  of  the  Blackcap.  They  also  have  a  call — day,  day 
— very  similar  to  the  last  species,  and  a  two-note  utterauco  that  sounds 
something  like  hey-de,  hey-de. 

I  have  seen  them  mating,  March  31  (1884),  and  full  sets  of  eggs 
arc  sometimes  found  late  in  April  and  early  in  May.  The  following 
description  of  a  nest  taken  at  Richmond,  Ind.,  May  12,  1889,  by  Mr. 
H.  N.  McCoy, from  a  hole  six  inches  deep  in  a  fence  rail  lying  against  a 
fence,  is  characteristic  both  as  to  neat  and  location  in  localities  where 
worm  fences  are  commonly  found.  Xest:  outside  diameter,  3 J  inches; 
inside  diameter,  2  inches;  depth,  IJ  inches;  lower  part,  green  moss;  up- 
per part,  vines,  bark,  cowhair  and  a  little  wool,  all  woven  together 
closely.  Contained  6  fresh  eggs.  Another  favorite  nesting  place  is  in  a 
dead  willow  stub,  along  a  stream.  In  those  and  the  dead  trunks  of  other 
soft-wood  trees  they  can  readily  excavate  a  nest.  A  hole  made  by  a 
Downy  Woodpecker  is  often  handy,  and  they  promptly  occupy  it.  In 
winter  they  use  excavations  made  by  themselves  and  other  birds  as 
protected  quarters,  and  there  keep  snug  and  dry,  though,  with  the 
weather  below  zero  and  no  fire,  we  may  express  our  sorrow  for  the 
poor  little  mite.  On  the  morrow,  however,  he  is  still  able  to  sing  his 
merry  song.  Their  food  is  similar  to  that  of  the  last  mentioned  species. 
Often  they  may  be  seen  clinging  to  the  blossom  end  of  a  large  apple, 
inspecting  it  for  larva?,  and  when  they  are  found,  drawing  them  forth. 
It  likes  the  worm,  and,  if  it  gets  it,  is  willing  to  leave  to  the  farmer 
the  apple. 
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LI.       FAMtLY    SYLVIIDJ^L       KtNGLETH  AND  GnATCATCHKRS. 

a^  Front  of  tarsus  with  iransveree  scales  at  extreme  fower  portion  only ;  wings 
longer  than  tail ;  tail  without  white;  nostrils  concealed  by  small  feathers. 

Subfamily  Ri-x>ULiN^.     RtXiULUS.     174 
a*.  Front  of  tarsus  covered  with  transverse  four-sided  scales;  Wings  not  longer 
than  tail;  tail  more  or  less  white. 

Subfamilv  Polioptilin.k.     Polioptila      175 

Si'BFAMiLY  KEGULINyE.     KixGLi-rrs 

174.    (iKNCS  REGULUS  CCvier 

a'.  Nostril  hidden  by  a  single  small  feather;  crown  with  a  black  stripe  on  each 

side.     Subgenus  RkgilXjs.  R.  satrapa  Licht.     311 

a^.  NoKtril  with  a  tuft  of  small  bristle-like  feathers;  crown  without  black  ^stripes. 

Subgenus  Phyll.oha8ILEIt8  Cabanis.     R.  calendula  Linn.     812 

311.    (748).    lEtegnlns  satrapa.    Liciir. 

Golden-crowned  Kini^let. 

Adult  Male. — Above,  olive-green;  brighter  oi>  rump  and  wings; 
crown,  yellow,  with  an  orange  center  and  a  black  stripe  on  each  side; 
forehead  and  stripe  over  eye,  whitish;  beneath,  dull  whitish.  AduU 
Female. — Similar,  but  lacking  the  orange  center  in  the  yellow  crown. 

Length,  3.15-4.55;  wing,  2.10-2.25;  tail,  1.60-2.00. 

Range. — North  America,  jErom  Mexico  (State  of  Vera  Cruz)  north, 
at  least  to  Labrador.  Breeds  from  North  Carolina,  in  Alleghany 
Mountains,  and  Massachusetts,  north;  also  south  along  the  Rocky 
Mountains  into  l^Iexico.  Winters  from  Indiana,  Illinois  and  Massa- 
chusetts, south. 

Nesi,  in  evergreen,  6  to  60  feet  up;  of  mosses  and  lichens,  lined  with 
bark  fibres,  fine  rootlets  and  feathers.  Eggs,  9;  creamy- white  or  cream, 
sprinkled  with  numerous  markings  of  wood-brown  and  occasionally 
a  few  of  lavender;  .55  by  .44.    (Brewster). 

The  Golden-crowned  Kinglet  is  an  abundant  migrant  in  early  spring 
and  late  fall.  Over  the  southern  half  of  the  State,  at  least,  they  are 
irregularly  rare  winter  residents.  They  begin  to  arrive  about  the 
southern  end  of  Lake  Michigan  sometimes  as  early  as  September  17, 
and  the  first  arrivals  are  found  in  the  southern  part  of  the  State 
such  a  season  by  October  8.  The  year  1896  was  one  of  early  fall  mi- 
gration. That  year  they  arrived  at  Chicago,  September  17;  at  Bick- 
nell,  October  8;  and  Greensburg,  October  9.  Prof.  E.  L.  Moseley 
informs  me  that  thousands  of  Creepers  and  Kinglets  must  have  been 
in  Sandusky,  0.,  October  2,  1896,  the  first  pleasant  morning  after  a 
long  nocturnal  storm. 
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They  usually  pass  south  through  October,  tliougli  i-onietimes  they 
remain  in  our  northern  counties  well  into  November,  and  perhaps, 
favorable  seasons,  all  winter.  They  were  noted  at  Chicago,  111.,  Xo- 
veniher  1,  189fi  {Hollman).  Nnvcniljer  an,  1883  (Parker);  Sedan,  Ind., 
November  5,  1894  (Hine);  Lafayette,  November  21,  1805,  where  they 
probably  winter  (Test).  I'rof.  Everinann  thinks  it  probable  a  few 
remain  all  winter  in  Carroll  County,  They  are  reported  as  winter 
residents  from  Brookville;  Bicknell  (Chansler);  Greensburg  (Shan- 
non); Bloorainfrton  (Kvenuann.  lilatehley);  and  Wabash  County 
(Ulrey  and  Wallace).  Prof.  Cook  reports  it  as  occasional,  in  winter, 
in  Michigan  (B.  of  M.,  p.  148). 


The  migrants  usually  begin  their  return  journey  in  March,  and  are 
very  numerous  the  latter  part  of  that  month.  They  may  be  found 
any  place,  often  associated  with  Brown  Creepers  and  more  rarely  with 
one  of  those  social  groups  of  Titmice,  Chickadees,  Downy  Wood- 
peckers and  other  companionable  birds.  The  bushes  beside  a  stream 
are  as  attractive  as  the  thickets  along  a  deep  ravine;  the  evergreens 
about  our  homes,  oven  in  towns,  are  visited  as  well  as  the  native 
growth  of  red  cedar;  the  garden  shrubbery  and  trees  in  the  orchard 
are  sometimes  their  feedinj;  ground,  but  not  so  often  as  the  brush  piles 
and  more  numerous  trees  of  the  dense  woods.  At  all  times  they  have 
a  little  tinkling  note,  but  as  April  cornea  on,  their  song  begins.  Mr. 
H.  K.  Coale  has  interpreted  it  as  "te-lze-tze-tze."  This  is  much  elabor- 
ated when  they  reach  their  breeding  grounds.  It  is  very  similar  to 
that  of  the  Brown  Creeper.  Sometimes  they  appear  in  the  greatest 
abundance.    April  12,  1897, 1  found  both  these  little  birds  and  Brown 


Birds  of  Indiana.  1141 

Creepers  in  such  numbers  as  I  never  saw  before.  They  were  every- 
where— in  woods,  thickets,  orchards  and  dooryards — and  all  in  full 
song. 

Spring  migrants  were  noted  at  Greensburg,  March  21,  1894;  Rich- 
mbnd,  March  26,  1897;  Laporte,  March  23,  1893;  Chicago,  111.,  March 

23,  1894.  Usually  they  reach  northern  Indiana  about  April  1,  and 
leave  between  the  middle  and  last  of  the  month.  The  latest  spring 
records  at  hand  are:    Brookville,  April  24,  1884;  Greensburg,  April 

24,  1895;  Richmond,  April  27,  1897;  Lafayette,  April  29,  1893;  Chi- 
cago, 111.,  May  5,  1894,  and  Miss  H.  E.  Colfax  observed  it  in  Porter 
County,  June  8,  1884.  Their  food  is  entirely  insects.  Many  of  these 
it  takes  on  the  fly,  and  others  are  obtained  about  the  trunks  and  limbs 
of  trees.  They  are  full  of  energy,  which  is  utilized  from  dawn  till 
dark.  They  put  in  full  time  and  are  all  the  time  doing  useful  work. 
"Of  9  specimens  examined,  2  had  eaten  12  small  diptera  (flies  etc.);  3, 
9  small  beetles;  1,  5  caterpillars;  1,  a  small  chrysalid;  and  3,  very  small 
insects,  too  fine  to  be  identified"  (King,  Geol.  of  Wis.,  I.,  p.  482). 

312.     (749).    Regulus  calendula  (Linn). 

Ruby-crowned  Kinglet. 

Adult  Male. — x\bove,  olive-green,  brighter  on  the  rumpj  crown,  with 
a  patch  of  vermillion-rcd  in  the  center;  no  black  stripes  on  each  side; 
below,  dull  whitish.  Adult  Female. — Similar,  but  with  crown  patch 
smaller  or  wanting.    Immature. — Similar,  but  with  no  crown  patch. 

Length,  3.75-4.60;  wing,  2.20-2.30;  tail,  1.85-1.90. 

Range. — North  America,  from  Mexico  (Valley  of  Mexico)  north  to 
the  limit  of  trees  within  the  Arctic  Circle.  Breeds  from  Colorado,  in 
the  higher  mountains,  and  Oregon,  northern  Michigan  and  Quebec, 
northward.  Winters  from  southern  Illinois,  South  Carolina  and 
Texas,  south. 

Nest,  in  evergreen,  10  to  20  feet  up,  semi-pensile,  quite  bulky;  of 
bark,  moss,  weed  fibres,  spider  webs,  lined  with  feathers.  Eggs,  8; 
dirty  cream-color,  darker  sometimes,  faintly  spotted  at  the  larger  end; 
.55  by  .43. 

The  Ruby-crowned  Kinglet  is  a  common  migrant,  as  a  rule,  arriving 
and  remaining  later  than  the  last  species  in  the  spring  and  arriving 
and  departing  earlier  than  in  the  fall.  However,  in  the  fall,  they  occur 
together,  and  more  frequently  associated  than  in  the  spring,  and  the 
difference  in  time  is  not  so  much  noted.  In  the  southern  part  of  the 
State  they  are  very  rare  winter  residents.  They  have  been  noted,  in 
winter,  in  Monroe  County  by  Profs.  Evermann  and  Blatchley.    This 
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Kinglet  is  less  hardy  than  the  other  species  and  winters  farther  south. 
Sumichrast  mentions  specimens  in  the  collection  of  Sr.  Botteri,  from 
Orizaba,  Mexico  (La  Xatiiralcza  Tomo,  V.,  p.  241),  and  I  have  found 
them  in  numbers  in  the  Valley  of  Mexico.  They  begin  to  return  to 
southern  Indiana,  May  30,  and  reach  the  extreme  north  of  the  State 
some  yeare  by  April  11.  They  are  most  numerous  the  latter  part  of 
that  month,  when  the  bulk  passes  northward. 

Some,  however,  are  usually  seen  after  May  1.  These  are  mostly  in 
immature  plumage.  I  always  associate  them  in  my  mind  with  the 
blooming  of  the  apple  trees,  about  which  they  are  often  seen.  The 
following  are  some  early  and  late  records,  showing  the  extremes  of  the 
period  of  spring  migration:  Greensburg,  March  31,  1895;  May  6, 
1893;  Brookville,  April  6,  1883,  May  9,  1885;  Spearsville,  April  3, 
1895,  April  26,  1894;  Kichmond,  April  12,  1897,  May  1,  1897;  La- 
fayette, April  1,  1893,  May  9,  1894;  Sedan,  April  11,  1889,  May  4, 
1889,  and  1-894;  Laporte,  April  11,  1890;  Chicago,  111.,  April  13,  1896, 
May  12, 1895;  Petersburg,  Mich.,  April  14,  1897,  May  15,  1888. 

Miss  H.  E.  Colfax  reports  it  from  Michigan  City  at  the  unusually 
late  date,  June  8,  1884. 

When  with  us  they  have,  like  the  Ruby-crown,  a  squeaky  note; — it — 
often  coupled,  two  or  three  together.  When  many  are  in  company, 
and  not  too  close  to  the  listener,  there  is  a  peculiar  tinkling  effect. 
At  the  latter  part  of  their  spring  visit  they  occasionally  favor  a 
strolling  bird-lover  with  their  love  song.  Of  this  song,  which  few 
have  heard,  and  known  the  author,  Audubon  said:  "When  I  tell  you 
that  its  song  is  fully  as  sonorous  as  that  of  the  Canary  bird,  and 
much  richer,  I  do  not  come  up  to  the  truth,  for  it  is  not  only  as 
powerful  and  clear,  but  much  more  varied  and  pleasing.'' 

Their  habits,  in  general,  resemble  those  of  the  Golden-crowned 
Kinglet  at  the  same  season,  except  they  seem  to  keep  in  little  com- 
panies more  to  themselves,  and  are  not  so  frequently  associated  with 
the  other  birds;  and  they  frequent  more  often  the  higher  limbs  of 
trees,  often  being  seen,  a  tiny  mite,  about  the  topmost  boughs  of  some 
tall  forest  tree.  This  species  is  not  so  numerous  as  the  former  one, 
and  appears  to  be  more  numerous  in  fall  than  spring.  They  occa- 
sionally arrive  in  autumn  as  early  as  the  beginning  of  September. 
Usually,  however,  they  are  most  numerous  the  latter  part  of  that 
month  and  in  October.  At  Chicago,  111.,  they  were  noted,  September 
3,  1895,  and  last  fall  date  is  October  20,  1894;  Lake  County,  Ind., 
September  11,  1881,  September  25,  1875;  Sedan,  September  25,  1894, 
October  11,  1894;  Lafayette,  October  26,  1895;  Brookville,  October  8, 
1885,  November  11,  1894. 
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The  orchards,  shade  trees,  small  fruit  farms  and  woods  are  visited 
by  these  Kinglets,  too,  and  they  do  much  to  decrease  the  number  of 
the  insect  population  there.  "Of  7  specimens  examined,  2  had  eaten 
4  small  caterpillars;  3,  5  beetles;  1,  an  ant;  1,  a  chalcis  fly;  and  2  bits 
of  insects  not  identified  (King,  Geol.  of  Wis.,  I.,  p.  482).  It  has  been 
said  they  ate  the  blossoms  of  maple,  pear,  apple  and  other  fruit  trees. 
Recent  investigations  have  shown  no  evidence  of  this.  It  is  probable 
they  were  observed  when  they  were  engaged,  as  they  often  are,  catch- 
ing insects  about  the  blossoms,  and  were  wrongly  judged  and  then 
misrepresented.  Mr.  E.  R.  Quick  has  published  the  following  interest- 
ing note  concerning  it: 

"On  October  16,  1879,  a  Ruby-crowned  Wren  took  up  its  abode 
in  a  barroom,  in  Brookville,  where  it  remained  until  the  25th,  flying 
about  amongst  the  often  noisy  patrons  of  the  establishment;  and, 
though  it  waa caught  and  handled,  to  thoroughly  identify  it,  this  sum- 
mary proceediagi.did  not  cause  it  to  leave,  although  the  door  stood 
open  during  the  entire  day.  During  its  stay  it  subsisted  on  flies,  which 
it  very  expertly  captnredy  returning  to  its  perch  to  eat  them  in  the 
manner  of  the  flycat^hfere.-  Tbvwird  the  latter  part  of  its  sojourn  it 
became  so  much  accustomed  to  its  strange  quarters  as  to  sally  out 
from  its  perch  by  lamplight  after  insects:  attrmcted  by  the  light.  It 
finally  took  its  depaiiure^without  apparent 'caise,  probably  to  resume 
its  southward  migration"  (Joutu:  Oi'n'.  SoCi  Ni  H.,  July,  1880,  pp.  121, 
122). 

SiBFAMiLY  POLIOPTILIN^^.     Gnatcatchers. 
175.    Genus  POLIOPTILA  Sclater. 

*313.    (751).    Polioptila  csBrulea  (Linn). 

Blue-g^ray  Gnatcatcher. 

Adult  Male. — Above,  blue-gray,  bluer  on  the  head,  lighter  on  the 
rump:  forehead  and  line  over  the  eye,  black;  ring  around  the  eye, 
whitish;  below,  whitish;  tail,  black,  three  outer  feathers  with  white. 
Adult  Female. — Similar,  but  lacking  black  streak  across  forehead  and 
over  the  eye. 

Length,  4.05-5.50;  wing,  2.00-2.20;  tail,  2.05-2.20. 

Range. — Eastern  North  America,  from  Guatemala  and  West  Indies 
to  New  York,  Ontario,  southern  Michigan,  northern  Illinois.  Acci- 
.dental  to  Maine  and  Minnesota,  west  to  Nebraska  and  western  Texas. 
Breeds  from  Gulf  coast,  north.    Winters  from  Florida,  south.  « 

Ne^t  in  woods,  10  to  50  feet  up,  in  fork  or  saddled  on  horizontal 
limb  of  tree;  of  moss,  fibre  or  spiders'  webs,  covered  with  lichens; 
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lined  with  vegetable  down,  feathers  and  fine  grass;  deep.  Eggs,  4-5; 
greenish  or  bluish-white,  sjiotted  and  marked  with  different  shades 
of  brown;  .57  by  .44. 

The  Blue-gray  Gnatcatcher  is  a  summer  resident;  very  abundant 
southward,  and  in  some  localities  is  rare  or  wanting.  They  are  very 
irregular  in  their  migrations.  Some  years  they  appear  in  southern 
Indiana  late  in  March,  and  others,  not  until  a  month  later.  Some 
seasons,  in  one  locality,  they  appear  very  early,  and  in  others,  quite 
late;  1893  and  1896  were  years  of  early  miiiration  in  southern  Indiana, 


and  1897  was  a  mediuni  season.  At  lireencasile  ihey  only  arrived  one 
other  year  as  late  as  they  did  in  18',i(i,  and  the  earliest  is  in  1897, 
which  is  also  the  earliest  record  for  the  State  for  that  year.  It  would 
seem  they  present  an  instance  of  migration  per  sallum;  indeed,  it  is 
probable  that  all  migration  is  by  leaps,  the  later  comers  passing  ahead 
and  becoming  the  van,  and  then,  in  turn,  being  passed  by  the  others; 
and  that  here  we  have  a  good  illustration  of  it.  Early  and  late  dates 
of  first  appearance  at  Greensburg  are,  March  i7,  1896,  April  15,  1894; 
Bicknell,  March  28,  1897,  April  10.  1894;  Brookville,  March  31,  1884, 
April  29,  1895;  Greencastle,  April  6,  1893,  April  20,  1895,  1896; 
Lafayette,  April  4,  1897.  April  29,  1893;  Sedan,  April  16,  1896,  May 
1,  1894;  Chicago,  111.,  Apfil  15,  1896,  May  4,  1894,  1895;  Petersburg, 
Mich.,  April  20,  1889,  May  5.  1897.  They  are  common,  at  least,  nortii 
to  Richmond  (A.  M.  Hadlc)'^),  Anderson"  (C.  P.  Smith),  *  Wabash  (W. 
0.  Wallace),  Tippecanoe  (L.  A.  and  C.  D.  Test),  arid  in  Vermillion 
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County  (V.  H.  Barnett).  In  Carroll  County  they  are  rather  common 
(B.  W.  Evermann);  at  Waterloo  it  is  common  (F.  P.  Feagler);  Sedan, 
tolerably  common  (Mrs.  J.  L.  Hine).  It  is  rare  in  Allen  County  (C. 
A.  Stockbridge),  and  has  been  reported  from  Starke  County,  and 
breeds  (G.  Fream  Morcom,  H.  K.  Coale);  Porter,  summer  resident 
(J.  W.  Byrkit);  Lake,  breeds  (6.  F.  Clingman).  In  Cooke  County, 
111.,  it  is  not  common  and  breeds  (C.  A.  Tallman,  Elliot  Blackwelder). 
It  is  common  at  Hillsdale,  Mich.  (C.  L.  Cass),  and  tolerably  common 
at  Petersburg  (Jerome  Trombley).  I  found  them  at  Brookville,  paired, 
April  4,  1884,  and  they  are  usually  mated  when  they  arrive.  April 
18,  1882,  four  days  after  arrival,  they  were  building.  The  earliest 
completed  nest  I  have  seen  was  April  21,  1883,  seven  days  after  they 
were  first  seen.  A  set  of  eggs  was  noted,  May  10,  1881.  I  have  found 
young  as  late  as  July  9  (1886).  Mr.  E.  R.  Quick  has  found,  at  Brook- 
ville, June  4,  two  well-incubated  eggs  in  a  nest  which  he  thinks  was 
begun  May  21  (Langdon,  Cat.  Birds,  Vic.  Cin.,  1877,  p.  2).  Prof.  B. 
W.  Evermann  obtained  full  sets  of  eggs,  May  17,  from  two  nests  which 
were  commenced  May  5. .  He  thinks  they  were  completed  and  the  first 
egg  laid  May  12  (The  Auk,  January,  1889,  p.  29).  The  nest  is  one  of 
the  most  beautiful  pieces  of  bird  architecture  to  be  found  with  us. 
It  resembles  the  nest  of  the  Ruby-throated  Humming-bird,  but  is 
much  larger.  Indeed,  it  seems  from  the  outside  too  large  for  the  size 
of  the  bird,  but  the  cavity  is  comparatively  small,  and  in  order  to  sit 
within  it  the  bird  has  to  erect  her  head  and  tail — apparently  a  very 
uncomfortable  position.  The  nest  is  composed  of  fine  fibres  and  spider 
webs,  and  the  outside  is  covered  with  lichens.  It  is  placed  in  the  fork 
or  saddled  upon  a  limb  of  a  rough-barked  tree  in  the  more  open  woods. 
When  completed,  owing  to  its  resemblance  to  a  lichen-covered  knot, 
it  is  hard  to  find.  While  the  birds  are  building  it — for  both  share  in 
the  work — they  are  very  industrious  and  often  pay  little  attention 
to  a  visitor.  At  other  times  they  spy  him  when  afar  off,  and,  like  the 
Tufted  Titmouse,  continue  noisily  to  pay  him  attention  while  he  is  in 
the  vicinity.  The  female  is  the  chief  architect.  Every  little  while 
during  the  course  of  the  construction,  she  settles  herself  into  the  nest 
and,  pressing  her  breast  against  the  inside  wall,  stretches  her  neck 
over  the  side,  reaching  with  her  bill  as  far  towards  the  base  as  pos- 
sible, and  presses  it  together  and  works  it  into  shape.  Often  she  works 
half  way  around  the  nest,  apparently  with  much  effort  and  taking 
great  pains.  She  uses  her  bill  in  forming  the  nest  as  a  potter  uses  his 
fingers  in  shaping  the  plastic  clay.  Nests  are  usually  placed  25  to  60 
feet  from  the  ground. 
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The  or^Unary  note  is  something  like  tszee-tsue-tszM,  with  occasional 
squeaks  and  clucks.  Their  call  has  been  compared  to  the  Catbird'8 
note  and  their  low,  harmonious  song-r^the  love  song — which  is  a 
pieasant  surprise  to  one  who  hears  it  for  the  first  time,  to  a  minature 
of  the  Catbirds'  well-known  production. 

The  song,  Dr.  A.  Le  Moyne  gives  as:  ^^  ^Twing-twing-iwing'twitigy 
ree-ree-ree-ree/  first  half  rising  scale,  latter  descending,  followed  by 
the  low  jumble  of  warbles,  which  defiesany  representation.'' 

They  become  quiet  in  July,  and  after  that  do. .not  attract  so  much 
attention.  The  following  month  most  of  them  leave,  a  few  lingering 
until  after  the  beginning  of  September.  It  has  been  last  noted  at 
Brookville,  September  6,  1896;  in  Vermillion  County,  September  6, 
1897;  Hillsdale,  Mich.,  September  9,  1894;  Chicago,  111.,  August  31, 
1895. 

They  are  restless,  active  little  birds,  which  we  see  first  when  they 
4Xome  and  last  before  they  leave,  among  the  thickets  of  the  more  open 
•woodland.  Soon  after  their  arrival  they  are  to  be  seen  among  the 
trees,  and  their  peculiar  notes,  lack  of  shyness,  incessant  activity  and 
long  tail  with  outer  white  tail  feathers,  are  all  marks  that  attract  atten- 
tion. 

The  one  who  named  this  little  fidget  named  it  well.  Its  life  is  spent 
in  catching  small  insects,  mostly  on  the  fly.  In  the  course  of  its 
journey  through  the  woods  it  seems  to  be  half  the  time  in  the  air. 
It  keeps  its  eye  upon  the  intruder,  but  is  determined  that  he  shall 
obtain  a  good  idea  of  its  expertness  in  catching  gnats  and  of  its  ability 
to  gracefully  handle  its  long  tail.  It  performs  remarkable  gyrations, 
.and  accompanies  them  with  the  opening  and  folding  of  its  long  tail. 
Every  dart  it  makes  for  an  insect  is  followed  by  a  snap  of  the  bill 
that  is  the  announcement  of  the  end  of  one.  small  life,  and  bears  to  the 
•ears  of  the  observer  an  emphatic  attestation  of  the  bird's  ability. 

LII     Family  TURDID^.     Thku?hf8.  Solitaikes,  Siojjechats, 

Blui  BIRDS,  Etc 

a^.  Wings  and  tail  with  no  blue;  wing  les*  than  four  times  as  long  as  tarsus. 
6^  Tail  without  white  at  base. 

r^ .  Tail  less  than  three  times  as  long  an  tardus;  breast  »<potted.     TifRPCTia.     176 
r^.  Tail  more  than  three  times  as  long.as  tarsus ;  breast  in  adult  not  spotted. 

Mkri'la.     177 
b^.  Tail  with  basal  portion  white;  plumage  entirely  without  spots  in  adult. 

Saxicola. 
a^.  Wing  and  tail  with  blue;  wing  more  than  five  times  as  long  as  tarsus. 

SlALIA.      178 
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c'.  SiilcB  mil  spotU'il; 
il'.  Above  ligln  law 


Si'MiMii-Y  TUKniX.T:.    Thhishh.. 

1-6,    auMK  TUBDUS  Lis',KL». 
i'.  Color  brown  above. 
b'.  Tail  brighter  than  back.  T.  aonalMchka  poUaeii  [Cab. I.     819^ 

b'.  Tail  not  brighler  tlian  Imrk. 

e'.  Sidea  npotteil ;  heatl,  in  ndnll,  brichlcr  lliin  b:ick, 

T-  muatelinus  Giuel.    314 

*  bron'n  ;  lliri.nt  i-pots  not  durker  than  bairk. 

T.  fusceaceHB  Htciih.     31B 
d'.  Above  rii-^!icl  olivt ;  ihrniit  K[>nts  ilurker  than  buck. 

T.  fuscescens  aalicicola  Ridgw.    31d 

'.  Color  abiivt  olivi'. 

('.  King  nronml  tbo  eye  nm)  Mi-'  of  heiid  and  brenst  biiffy. 

T.  uBtulatus  awainsonil  (CabJ.    318 

e".  No   biifiy   ring   amiind   vyi:;    HJclfs   i-f    heail   grnyUh;    breasi   ligjiler ; 
ihriMl  wliiH'.  T.'aUciBB  Bair.1.     317' 

yuliitcnuy  llvLonrHLi  Bsird. 

*314.    (755)     Turdus  mustelinaa  ti-MGi-. 

Wood  ThruBh. 


Adult. — Above,  cmnaiiiou-brown,  brighter  and  more  rufous  on  the 
crown,  more  olivn  on  tbc  tail;  beneath,  including  the  sides,  white,  the 
breast  and  sides  oiarked  utth  roundish  spots  of  black.  Immature. — 
With  the  upper  parts  spotted  and  streaked  with  yellowish  fulvous. 

Length,  7.50-8.20;  wing,  4.10--t.50;  tail,  3,00-3.30  (Ridgwuy). 

Raxge. — North  America,  from  Honduras  and  Bermudas  over  the 
eastern  United  States  to  Maine,  Quebec  and  Minnesota;  west  to  Khd- 
saa  and  Sorth  Dakota.  Breeds  from  Georgia  and  southern  Missouri' 
north.     Winters  from  Texas  and  Florida  south. 

Nesl,  on  horizontal  branch  or  fork  of  low  tree  or  sapling,  6  to  15 
feet  up;  of  mud,  leaves,  weeds  and  twigs,  lined  with  fine  rootlets. 
Eggs,  2-o:  greenish-blue;  1.00  by  ."5. 
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The  Wood  Thrush  is  a  common  summer  resident.  Throughout  the 
denser  woodland  its  ringing  metallic  notes  may  be  commonly  heard 
from  its  arrival  in  spring  until  July  and  occasionally  into  August. 
Its  well-known  call,  e-o-lie,  is  one  of  the  features  of  our  forests  that 
is  passing  with  the  clearing  of  the  land.  The  flourishing  of  the  magic 
ax  has  wrought  greater  changes  than  seemed  possible  to  our  childish 
mind  by  the  wave  of  a  fairy's  wand.  I  recall  deep  woods,  from  which 
comes  the  notes  e-o-lie,  that  have  disappeared,  and  from  the  fields  that 
mark  their  site  is  borne  the  sound  of  the  rattle  of  the  mower,  the 
tinkle  of  the  sheep  bell,  or  the  song  of  the  Dickcissel.  The  song  of  the 
Wood  Thrush  is  one  of  the  most  beautiful  in  the  forest. 

They  usually  appear  in  southern  Indiana  after  the  middle  of  April 
and  are  common  before  May  1.  Towards  our  northern  boundary  they 
arrive  one  year  with  another  near  May  1,  and  are  common  from  the 
10th  fo  the  15th  of  that  month.  The  year  1897  gives  us  a  remarkably 
early  record — about  two  weeks  earlier  than  they  ever  were  reported. 
At  Edwards,  Vigo  County  (A.  II.  Kendrick),  they  were  noted  April 
3;  at  Brookville,  April  5.  It  was  noted  at  Hillsdale,  Mich.,  April  8, 
1884  (C.  L.  Cass).  Hitherto,  the  earliest  record  at  Brookville  and 
in  the  State  was  April  15,  1887,  and  the  latest  first  arrival.  May  3, 
1882.  They  have  first  been  noted  at  Bicknell,  April  21,  1897,  April 
23,  1895;  Lafayette,  April  23,  1897,  April  29,  1893;  Sedan,  April 
28,  1896,  May  3,  1895;  Laporte,  May  1,  1894,  1896;  Petersburg,  Mich., 
April  27,  1888,  May  5,  1897;  Chicago,  111.,  April  28,  1896,  May  11, 
1895.  At  Brookville  they  have  been  seen  mating  April  27  (1894), 
where  I  have  found  them  nesting  as  late  as  July  8,  1886.  Prof.  B. 
W.  Evermann  found  a  nest  with  eggs  at  Bloomington,  May  6,  1886, 
and  in  Carroll  County  found  full  sets  May  24,  1883.  The  nest  is 
placed  in  a  bush  or  sapling  just  beyond  my  reach,  generally  from  eight 
to  fifteen  feet  from  the  ground.  Like  the  Robin,  the  Wood  Thrush 
uses  considerable  mud  in  nest  building,  and  its  eggs  resemble  those 
of  that  bird,  but  are  smaller. 

They  are  largely  insectivorous.  Prof.  S.  A.  Forbes  found  that  72 
per  cent,  of  their  food  was  insects,  and  the  greater  part  of  them 
ground-inhabiting  forms.  Twenty  per  cent,  of  their  food  was  fruits, 
much  of  which  they  obtain  from  their  haunts.  In  April  and  May, 
during  the  migrations,  insects  formed  84  per  cent  of  their  food.  Ants 
formed  15  per  cent.;  diptera,  principally  craneflies  and  wire- worms, 
12  per  cent.;  lepidoptera,  one-third  of  them  cut-worms,  13  per  cent.; 
beetles,  18  per  cent.  (Bulletin  No.  3,  111.  S.  Lab.  N.  H.,  pp.  127-129). 
It  is  probable  with  a  little  encouragement  the  Wood  Thrush  could 
be  induced  to  come  into  our  orchards,  fruit  gardens  and  about  the 
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shrubbery  of  larger  farm  yards.  In  fact,  it  has  been  noted  as  so 
doing  in  the  east  (King,  Geol.  of  Wis.,  I.,  p.  474).  While  it  would 
probably  demand  its  toll  in  fruit,  yet  it  would  grind  therefore  an 
enormous  grist  of  insects.  They  begin  to  leave  in  August,  and  often 
are  not  seen  after  the  first  of  September,  while  other  falls  they  occur 
after  the  first  of  October.  The  latest  record  from  Brookville  is  Sep- 
tember 7,  1886;  Lafayette,  September  15,  1894;  Sedan,  October  15, 
1894;  Cincinnati,  0.,  October  7,  1877;  Warren  County,  September  20, 
1897.  While  some  remain  on  our  southern  border,  others  go  as  far 
south  to  winter  as  Honduras  (Biol.  Cent.  Am.  Aves.,  Vol.  I.,  p.  9). 

"^'315.    (756).    Turdus  fuscescens  Steph. 

Wilson's  Thrush. 
Synonym,  Veery. 

Adult. — Above,  uniform  light  tawny-brown;  below,  white;  breast, 
buffy,  it  and  sides  of  throat  marked  with  wedge-shaped  spots  of  about 
the  same  color  as  the  back,  often  arranged  in  more  or  less  regular  rows; 
sides  of  belly  slightly  grayish. 

Length,  6.45-7.75;  wing,  3.75-4.15;  tail,  2.70-3.30. 

Range. — America,  from  Brazil  over  eastern  United  States  to  New- 
foundland and  Manitoba.  Breeds  from  North  Carolina  along  the  AUe- 
ghanies,  Pennsylvania  and  Indiana  northward.  Winters  from  Florida 
southward. 

Nest,  on  ground  or  near  it,  loosely  constructed  of  dry  leaves,  bark 
shreds,  grass  and  weeds;  no  mud.  Erjgs,  3-5;  grayish-blue;  rarely 
marked;  .85  by  .67. 

Wilson's  Thrush  is  chiefly  a  rare  migrant,  but  occurs  occasionally 
as  a  summer  resident  and  breeds.  Some  places  common.  In  Franklin 
County  it  is  one  of  the  rarest  birds.  But  two  specimens  have  been 
taken  in  twenty  years;  in  Carroll  and  Monroe  counties  it  is  not  very 
oommon,  and  from  many  localities  where  there  are  active  collectors 
it  has  never  been  reported.  Dr.  F.  W\  Langdon  gives  it  as  "a  rare 
migrant  in  April  in  the  vicinity  of  Cincinnati''-  (Jour.  Cin.  Soc.  Nat. 
Hist.,  January,  1879,  p.  169). 

It  is  usually  found  late  in  April  and  early  May,  but  has  appeared 
as  early  as  April  9  and  remained  southward  until  late  in  May.  Mr. 
Robert  Ridgway  informs  me  it  breeds  in  Knox  and  Gibson  counties, 
and  in  Dekalb  Coimty  Mrs.  Jane  L.  Hine  said  "it  will  average  toler- 
ably conmion.  Abundant  in  a  very  few  localities,  as  about  the  bush 
a,nd  willow-grown  bottom  land  of  Stony  Lake."  In  1897  she  informs 
me  they  are  becoming  rare.     It  possibly  breeds  in  other  localities 
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throughout  the  State.  Mr.  Ridgway  noted  their  arrival  ia  Knox 
County,  April  21,  1881,  and  they  were  observed  toward  the  last  ol 
May  (Bulletin  N.  0.  C,  I.,  January,  1882,  p.  19).  Mr.  W.  0.  Wallace 
noted  their  arrival  at  Wabash,  April  27,  1894,  where  they  were  stili 
found  in  June.  The  earliest  record  from  the  State  is  that  noted  by 
Prof.  B.  W.  Evermann  from  Carroll  Coimty,  April  9,  1885  (The  Auk, 
January,  1889,  p.  29).  The  following  additional  dates  of  first  arrivals 
are  given:  Brookvillc,  April  28,  1897;  Spearsville,  April  29,  1894, 
May  6,  1895;  Moore's  Hill,  May  1,  1893;  Bloom.ington,  May  13,  1886; 
Lafayette,  April  29,  1893,  April  30,  1892;  Richmond,  May  7,  1897; 
Sedan,  April  2G,  1890;  April  28,  1889,  1897;  Laporte,  May  1,  1894; 
Chicago,  111.,  April  29,  1886;  Petersburg,  Mich.,  April  26,  1889,  1897, 
May  2,  1893. 

Of  these  localities  they  are  reported  as  common  from  Richmond, 
Sedan,  Laporte  and  Petersburg,  Mich.  Mr.  Coale  formerly  found 
it  a  rather  common  migrant  in  the  vicinity  of  Chicago,  but  of  late 
years  it  seems  to  be  very  rare.  Mr.  J.  G.  Parker,  Jr.,  tliinks  it  is  a 
rare  summer  resident  there.  At  its  ])reeding  ])laces  it  has  the  reputa- 
tion of  being  one  of  the  most  famous  woodland  songsters.  At  times 
it  sings  far  into  the  night,  and  has  now  the  name  of  ^'Nightingale." 
All  its  notes  are  said  to  be  ^'clear,  ])ell-like,  resonant,  distinct,  yet 
soft  and  of  indescribable  sadness."  Mr.  Ridgway  says  their  song  con- 
sists of  an  indescribably  delicate,  metallic  utterance  of  the  syllables, 
ta-wceV-ah,  ia-iveer-ah,  iwil'-ah,  Iwil-ah,  accompanied  by  a  tine  trill 
that  renders  it  truly  seductive.  While  they  are  with  us,  as  migrants, 
we  do  not  hear  their  famous  song.  Their  food  is  largely  insects.  Prof. 
King  found  that  of  eight  he  examined,  seven  ate  2  ants,  9  beetlea 
and  one  harvestman,  and  one  ate  raspberries,  and  two,  dogwood  berries 
(Geol.  of  Wis.,  I.,  p.  471).  They  begin  passing  south  in  August,  and 
most  have  gone  early  in  September,  l)ut  some  occasionally  linger  until 
October. 

The  latest  record  at  Sedan  is  September  7,  1889;  at  Cincinnati,  0., 
September  1,  1879,  and  at  Lafayette,  Ind.,  they  were  moderately  com- 
mon October  2,  1894. 

31fi.    (ToH^o-    TurduB  fuscescens  salicioola  (Riixjw.). 

Willow  Thrush. 

Similar  to  T.  fuscescens,  but  above,  russet-olive:  .chest,  very  pale 
buff  with  broader  wedge-shaped  markings  of  brown  darker  than  the 
back. 

Length,  wing,  3.80-4.25;  tail,  2.70-3.30. 
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Banqe. — America,  from  Brazil  north  over  interior  region,  between 
Utah  and  Mississippi  River  to  British  Columbia.  Accidental  in  Illi- 
nois, Indiana  and  South  Carolina. 

Nest  and  eggs,  similar  to  those  of  last  species. 

This  western  form  of  Wilson's  Thrush  is  of  rare  or  accidental  occur- 
rence during  the  migrations  about  the  lower  end  of  Lake  Michigan. 
Mr.  H.  K.  Coale  obtained  a  specimen  at  Chicago,  111.,  September  16, 
1877.  It  was  submitted  to  Mr.  Robert  Ridgway,  who  verified  the 
identififation.  Mr.  J.  G.  Parker,  Jr.,  informs  me  that  he  took  a  male 
<ji  this  form  at  Grand  Crossing,  111.,  April  29,  1886,  and  two  at  Liver- 
pool, Ind.,  May  5,  1894. 

317.    (757).    Turdus  aliciae  Baird. 

Gray-cheeked  Thrush. 
Synonym,  Alice's  Thrush. 

Adult. — Above,  imiform  olive;  whitish  ring  aroimd  eye;  sides  of 
head  nearly  imiform  grayish;  below,  white,  the  throat  and  upper 
breast  often  tinged  with  bright  buff,  the  sides  of  the  former  and  all 
the  latter  with  triangular  dark-grown  or  blackish  spots;  the  sides 
washed  with  ashy,  sometimes  tinged  with  brownish. 

Length,  7.00-7.75;  wing,  3.75-4.40;  tail,  2.95-3.40. 

Note. — This  species  is  slightly  larger  and  more  plainly  grayer  on 
sides  of  head  than  2\  ustalatus  sivainsanii. 

Range. — America,  from  Columbia  over  eastern  United  States  to 
Labrador  and  Alaska;  also  eastern  Siberia.  Breeds  from  Labrador 
and  Hudson  Bay  north.    Winters  in  Central  America  and  southward. . 

Nesty  in  woods,  in  low  bush,  2  to  7  feet  up;  of  moss,  strips  of  bark, 
old  leaves  and  grass.  Eggs,  deep  green,  marked  with  russet-brown 
spots;  .92  by  .67. 

The  Gray-cheeked  Thrush  is  generally  not  a  common  migrant  in 
Indiana. 

Some  places  it  is  very  rare  and  others  it  at  times  is  common.  In  . 
the  Whitewater  Valley  it  is  very  rare.  I,  myself,  have  never  seen  a 
specimen  in  Franklin  County.  Prof.  Evermann  does  not  give  it  from 
Carroll  County,  but  says  it  is  a  common  migrant  in  Monroe  County 
(Hoosier  Naturalist,  May  1,  1887,  p.  145).  At  Spearsville  it  is  toler- 
ably common,  where  it  has  been  noted  April  14  and  15,  1894,  April 
3  to  10,  1895,  and  May  5,  1897  (Barnett);  and  at  Lafayette,  not  very 
common  (L.  A.  and  C.  D.  Test).  Mr.  Robert  Ridgway  has  this  to 
say  regarding  its  occurrence  in  Knox  County  in  the  spring  of  1881: 
'^he  exact  date  of  the  arrival  of  this  species  was  not  noted,  but  was 
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somewhere  near  the  20th  of  April.  During  the  last  week  of  April 
and  the  first  three  weeks  of  May  it  was  very  common,  perhaps  more  so 
than  any  of  the  other  small  Thrushes.  Specimens  were  shot  May  23, 
and  others  were  observed  as  late  as  the  28th  of  that  month,  the  date 
of  my  departure"  (Bulletin  Nutt.  Om.  Club,  January,  1882,  p.  19). 
Prof.  B.  W.  Evermann  has  found  it  common  in  Vigo  County.  Prof. 
W.  S.  Blatchley  noted  them  at  Bloomington,  May  1,  1886.  Mr. 
Charles  Barber  notes  it  as  abundant  at  Laporte,  April  10th  to  12th, 
1892,  and  Mr.  C.  E.  Aiken  informs  me  that  he  has  found  it  common 
in  Lake  County,  May  2,  3  and  4,  1894.  Mr.  J.  G.  Parker,  Jr.,  says 
it  is  a  not  uncommon  spring  and  fall  migrant  near  Chicago,  111.  He 
has  noted  it  between  May  13  (1886)  and  May  20  (1896),  and  in  Sep- 
tember. Messrs.  L.  A.  and  C.  D.  Test  saw  twelve  at  Lafayette,  Sep- 
tember 4,  1895,  and  note  it  May  12,  1892.  Mr.  Alden  M.  Hadley 
took  specimens  which  are  in  the  collection  at  Earlham  College,  at 
Eichmond,  September  16  and  19,  1896.  Messrs.  Dury  and  Freeman 
noted  them  at  Cincinnati,  0.,  September  16,  1879,  and  Dr.  F.  W. 
Langdon  has  observed  it  in  that  vicinity  "rather  common  early  in 
October,  feeding  on  the  berries  of  the  sour  gum^'  (Joum.  Cin.  Soc. 
Nat.  Hist.,  January,  1879,  p.  169). 

Their  habits  appear  to  be  substantially  the  same  as  the  Olive-backus. 
They  frequent  the  same  localities,  eat  similar  food,  and  are. often 
found  together.  This  species  seems  to  be  more  solitary,  and  more 
retiring  in  its  habits  than  the  other. 

Prof.  Forbes  found  that  the  food  of  ten  specimens  of  this  Thrush 
shot  in  May  consisted  of  five  per  cent,  mollusks,  chiefly  succinea  and 
Helix  lahyrinihira;  ninety-three  per  cent.,  insects,  almost  half  of 
these  Ijeing  ants,  of  which  each  bird  ate  forty-three  per  cent.  Fifteen 
per  cent,  of  their  food  was  caterpillars;  nine  per  cent.,  craneflies; 
eighteen  per  cent.,  coleopiera,  one-half  being  aphodidce,  and  the  re- 
mainder, wire-worms,  curculios  and  plant  beetles.  Almost  none  of 
its  food  is  beneficial  elements  (Bulletin  No.  3,  111.  State  Lab.  N.  H.,  p. 
130). 

318.    (758^/).    Turdus  ustulatus  swainsonii  (Cab.). 

Olive-backed  Thrush. 
Synonym,  Swainson's  Thrlsh. 

Adult: — Above,  uniform  olive:  ring  around  eye  and  light  feathers 
on  head,  buff;  below,  throat  and  upper  breast,  buff,  the  sides  of  the 
former  and  all  the  latter  spotted  with  triangular  dark-brown  or  black- 
ish spots:  other  lower  parts,  white,  spotted  next  the  breast  with  ashy 
and  washed  on  the  sides  with  ashy,  sometimes  tinged  with  brownish. 

Length,  6.35-7.55:  wing,  3.80-4.10;  tail,  2.80-3.10. 
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Eange. — America,  from  Brazil  and  Ecuador  over  eastern  North 
America  (west  to  Oreat  Basin)  to  Labrador  and  Alaska.  Breeds  from 
Pennsylvania,  in  the  AUeghanies,  southern  Sierra  Nevadas,  moun- 
tains of  southern  New  England  and  Manitoba  northward. 

Nesty  in  woods  in  bush,  small  tree  or  hollow  stump,  5  feet  up;  of 
rootlets,  bark,  grass,  moss,  lined  with  finer  material.  Eggs,  3-5;  pale 
blue,  spotted  .chiefly  at  larger  end  with  reddish-brown,  sometimes 
forming  wreath  about  larger  end;  .93  by  .70. 

The  Olive-backed  Thrush  is  a  common  migrant.  It  is  possible  it 
breeds  rarely  in  the  extreme  northern  portion  of  the  State. 

Dr.  A.  W.  Brayton  says  it  is  a  rare  summer  resident  in  the  north  of 
the  State  (Ind.  Birds,  1879,  p.  95).    * 

Some  springs  they  arrive  in  southern  Indiana  by  April  23  and  reach 
the  northern  part  of  the  State  by  April  28.  Usually,  however,  it  is 
about  the  first  of  May  when  they  are  seen  southward,  and  a  week  or 
ten  days  later  before  they  reach  our  northern  boundarj-.  Most  of 
them  pass  through  in  from  one  to  two  weeks  after  they  arrive,  but 
individuals  are  found  along  our  northern  border  until  near  the  end 
of  May. 

It  is  well  to  note  that  this,  the  Gray-cheeked  and  Wilson's  Thrushes, 
are  late  migrants  compared  with  the  Wood  Thrush  and  Hermit 
Thrush.  They  have  been  noted  at  Brookville,  April  26,  1883,  May 
8,  1882;  Richmond,  May  23  and  24,  1897;  Greensburg,  May  1  to  May 
22,  1894;  Spearsville,  May  4  to  18,  1895;  Wabash,  May  1  to  5,  1893; 
Bloomington,  May  9,  1893;  Lafayette,  May  12,  1892;  Laporte,  April 
10,  1893,  1894,  May  1,  1893;  Sedan,  May  6,  1896,  May  16,  1889;  Chi- 
cago, 111.,  the  earliest  date  of  arrival  is  April  28,  1896,  and  they  were 
noted  there  May  26,  1897. 

The  Olive-backed  Thrush  is  found  in  all  kinds  of  woodland,  where 
either  singly  or  in  small  groups  they  spend  much  time  upon  the 
ground,  where  they  obtain  their  food.  When  surprised  they  fly  upon 
the  lower  branches  of  a  tree  or  bush,  usually  getting  behind  a  limb 
or  tree  trunk  out  of  view,  but  sometimes  simply  turning  the  back  to 
the  intruder  and  then  sitting  motionless.  Often  when  frightened 
from  this  perch  they  fly  wildly  away  with  a  flight  almost  as  erratic 
as  that  of  Wilson's  Snipe. 

Prof.  Forbes  examined  eleven  of  these  Thrushes  taken  at  different 
seasons  and  found  62  per  cent,  of  their  food  was  insects  and  35  per 
cent,  fruits.  Of  the  insects,  ants  constituted  17  per  cent;  caterpillars, 
12  per  cent.;  beetles,  18  per  cent.;  craneflies,  4  per  cent.  Of  the  fruit 
eaten  27  per  cent,  was  wild  grapes. 

78— Geol. 
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In  spring  their  food  is  like  that  of  the  last-described  species.  The 
large  numl)er  of  ants,  caterpillars  and  beetles  eaten  are  especial  fea- 
tures. In  fall  they  fed  largely  upon  fruits,  which  constituted  60 
per  cent,  of  their  food.  These  were  principally  wild  cherries,  elderber- 
ries, blackberries,  and  wild  grapes.  These  last  constituted  over  half 
of  their  food  (Bulletin  No.  3,  111.  S.  Lab.  N.  H.,  pp.  131,  135,  136). 
(See  also  King^s  Geol.  of  Wis.,  I.,  pp.  475,  476.) 

They  appear  about  our  northern  boundary  the  last  days  of  August 
and  early  part  of  September,  sometimes  all  the  month,  are  found  over 
the  State.  Occasionally  they  are  found  after  October  1.  The  latest 
fall  date  at  Brookville  is  September  13,  1897;  in  Warren  County, 
September  25,  1897  (V.  K.  Bamett);  at  Sedan  they  were  first  noted 
September  3,  1889,  and  September  16,  1892,  and  1894,  and  the  latest 
date  seen  was  September  26,  1894.  At  Cincinnati,  0.,  in  1879,  they 
were  first  seen  September  2,  and  last,  September  21.  In  1895  they 
were  first  seen  at  Chicago,  Ill.>  August  29,  and  were  last  noted  there 
October  5  (Elliot  Blackwelder).  In  1896  they  were  first  seen  there 
August  29  and  last  observed  September  30  (C.  A.  Tallman).  They 
appear  to  be  much  more  numerous  in  fall  than  in  spring. 

They  have  a  loud  and  beautiful  song  that  is  heard  about  their  sum- 
mer homes.  I  have  never  heard  them  sing  during  the  migrations, 
though  it  is  possible  the  later  migrants  sometimes  do.  The  song  of 
Alice's  and  the  Olive-backed  Thrushes  are  said  to  be  different.  Mr. 
Bicknell  thinks  that  of  the  present  species  "is  louder,  more  spontane- 
ous and  lyrical.  Almost  the  first  note  is  the  loudest  and  most  liquid, 
after  which  the  melody  becomes  rapidly  finer,  seeming  to  dissolve 
upon  the  air  like  the  spent  vibration  of  a  stringed  instrument.  The 
song  of  the  Gray- cheeked  Thrush  commences  low  and  reaches  its 
loudest,  and  I  think  its  highest,  part  a  little  beyond  half  its  continu- 
ance. It  is,  throughout,  much  fainter  and  of  less  favorable  delivery 
than  the  song  of  the  Olive-backed  species''  (The  Auk,  April,  1884, 
pp.  130,  131). 

319.    (7596).    Turdus  aonalaschkae  pallasii  (Cab.). 

Hermit  Thruah. 

Adult. — Above,  olive-brown;  upper  tail-coverts  and  tail,  rufous;  buff 
ring  around  the  eye;  below,  whitish;  throat  and  front  of  breast,  buffy; 
sides,  olive-brown  or  olive-gray;  sides  of  throat  with  blackish  stripes 
and  breast  with  wedge-shaped,  triangular  blackish  spots. 

Length,  6.50-7.65;  wing,  3.40-3.90;  tail,  2.65-3.15. 

Range. — Eastern  North  America,  from  Gulf  Coast  to  mouth  of  St. 
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Lawrence  River  and  Manitoba.  Breeds  from  northern  Michigan  and 
southern  New  York  north.  Winters  from  Illinois  and  Pennsylvania 
south. 

Nesty  in  swampy  or  low  places  in  woods,  on  ground;  of  old  leaves, 
weeds,  bark-strips,  rootlets  and  grass;  contains  no  mud;  lined  with  the 
finer  materials.    Eggs,  4;  greenish-blue,  pale;  .90  by  .66. 

The  Hermit  Thrush  is  a  common  migrant.  It  may  possibly  rarely 
winter  in  the  lower  Wabash  Valley  and  perhaps  rarely  breeds.  Dr. 
F.  W.  Langdon  says,  upon  the  authority  of  Mr.  Charles  Dury,  that 
its  nest  and  eggs  were  taken  near  Cincinnati,  0.,  May  10,  1877  (Joum. 
Cin.  Soc.  Nat.  Hist.,  January,  1879,  p.  169). 

The  Hermit  Thrush  is  the  first  to  arrive  in  the  spring  and  the  last 
to  depart  in  the  autumn.  The  early  arrivals  and  tardy  departures, 
however,  are  but  a  few  of  the  many  who  visit  us.  The  bulk  of  the 
species  are  found  with  us  the  last  half  of  April  and  the  first  half  of 
October.  The  earliest  and  latest  spring  records  at  Greensburg  are 
March  28,  1896,  April  30,  1895:  Brookville,  April  12,  1897,  May  3, 
1889;  Richmond,  April  11,  1897,  May  19,  1897;  Greencastle,  April 
22,  1893,  May  8,  1895;  Carroll  County,  March  30,  1884;  Wabash, 
March  26,  1894,  April  29,  1894;  Lafayette,  April  5,  1896,  May  3, 
1893;  Sedan,  April  5,  1893,  May  6,  1880;  Laporte,  April  12,  1896, 
May  4,  1894;  Chicago,  111.,  April  13,  1897,  May  20,  1897;  Petersburg, 
Mich.,  April  7,  1889, 1893,  May  20, 1889.  They  are  found  in  the  more 
open  woodland,  along  the  wooded  banks  of  streams,  in  the  more  open 
second-growth  and  along  bushy  ravines.  In  the  northern  part  of  the 
State  they  frequent  damp  woods,  groves  and  scrubby  growth  and  about 
Chicago  vacant  lots  and  grounds  containing  shrubbery.  When  sur- 
prised they  fly  upon  a  low  limb  of  a  tree  or  bush  and  remain  there 
quietly  ejring  the  intruder.  If  not  further  alarmed  they  soon  fly  to 
a  neighboring  brush  pile,  thicket  or  the  top  of  a  fallen  tree  and  begin 
anew  searching  for  food.  Every  now  and  then  one  hears  their  cluck, 
and  even  though  they  are  hidden  by  the  tangle  of  leafless  vines  and 
stems,  one  can  imagine  they  are  busy. 

The  winter  home  of  the  Hermit  Thrush  was  partly  in  the  range  of 
the  destructive  storms  of  1895,  and  great  numbers  evidently  perished. 
In  some  places  none  were  seen  that  spring;  in  others,  they  were  scarce, 
while  a  few  stations  report  the  usual  number.  About  Chicago  they  were 
rather  common  (Elliot  Blackwelder,  C.  A.  Tallman);  at  Greencastle 
the  usual  numbers  were  noted  (Jesse  Earlle);  at  Spearsville  (V.  H. 
Bamett)  and  Lafayette  (L.  A.  and  C.  D.  Test)  none  were  seen;  at 
Sedan  they  were  very  rare,  only  one  being  obsevred  (Mrs.  Jane  L. 
Hine).    At  Palmer,  Mich.,  where  they  breed,  Mr.  0.  B.  Warren  writes 
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there  was  a  marvelous  decrease  in  numbers,  more  noticeable  than  the 
absence  of  the  Bluebird.  In  the  depths  of  the  northern  forests  it 
finds  its  voice,  lost  there  the  year  before,  of  which  we  of  more  southern 
latitudes  know  nothing.  Neither  Audubon  nor  Wilson  seem  to  have 
known  of  its  song,  but  such  gifted  interpreters  as  Dr.  Coues  and  Mr. 
John  Burroughs  have  heard  it  sing  and  brought  to  us  their  concep- 
tions of  its  efforts,  fresh  from  the  cool  north  woods,  written  as  with 
the  flowing  of  inspiration  from  the  point  of  the  pen.  In  Mr.  Bur- 
roughs' "Wake  Robin/'  we  find  these  words:  ^^ver  since  I  entered 
the  woods,  even  while  listening  to  the  lesser  songsters  or  contemplat- 
ing the  silent  forms  about  me,  a  strain  has  reached  my  ears  irom  out  of 
the  depths  of  the  forest  that  to  me  is  the  finest  sound  in  nature — the 
song  of  the  Hermit  Thrush. 

^1  often  hear  him  thus  a  long  way  off,  sometimes  over  a  quarter  of 
a  mile  away,  when  only  the  stronger  and  more  perfect  parts  of  his 
music  reach  me;  and  through  the  chorus  of  Wrens  and  Warblers  I 
detect  this  sound,  rising  pure  and  serene,  as  if  a  spirit  from  some 
remote  height  were  slowly  chanting  a  divine  accompaniment.  This 
song  appeals  to  the  sentiment  of  the  beautiful  in  me,  and  suggests  a 
serene  religious  beatitude  as  no  other  sound  in  nature  does.  It  is, 
perhaps,  more  of  an  evening  than  a  morning  hymn,  though  I  hear 
it  at  all  hours  of  the  day.  It  is  very  simple  and  I  can  hardly  tell  the 
secret  of  its  charm.  ^0  spheral,  spheral!'  he  seems  to  say;  *0  holy, 
holy!  0  clear  away,  clear  away!  0  clear  up,  clear  up  I'  interspersed  with 
the  finest  trills  and  the  most  delicate  preludes.  It  is  not  a  proud, 
gorgeous  strain,  like  the  Tanager's  or  the  Grosbeak's;  suggests  no  pas- 
sion or  emotion — ^nothing  personal — but  seems  to  be  the  voice  of  that 
calm,  sweet  solemnity  one  attains  to  in  his  best  moments.  It  realizes 
a  peace  and  a  deep,  .solemn  joy  that  only  the  finest  soul  may  know. 
A  few  nights  ago  I  ascended  a  mountain  to  see  the  world  by  moon- 
light, and  when  near  the  summit,  the  Hermit  conmienced  his  evening 
hymn  a  few  rods  from  me.  Listening  to  this  strain  on  the  lone  moim- 
tain,  with  the  full  moon  just  rounded  from  the  horizon,  the  pomp 
of  your  cities  and  the  pride  of  your  civilization  seemed  trivial  and 
cheap." 

The  greater  part  of  their  food  is  obtained  from  the  ground.  Prof. 
H.  K.  King  examined  nine  specimens.  One  had  eaten  twenty  ants: 
three,  a  caterpillar  each;  two,  three  grasshoppers;  six,  six  beetles;  one, 
a  wire-worm;  one  had  eaten  wild  grapes,  and  one  berries  of  the  Indian 
turnip  (Geol.  of  Wi>.,  p.  475).  Prof.  S.  A.  Forbes  examined  twenty- 
one  specimens.  Eighty-four  per  cent,  of  their  food  was  insects;  four 
per  cent,  spiders,  and  twelve  per  cent,  thousand-legs.     The  most  of 
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the  insects  consisted  of  ants,  fifteen  per  cent.;  lepidoptera  (butterflies, 
moths,  cut-worms,  caterpillars,  etc.),  nineteen  per  cent.;  beetles,  thirty 
per  cent.;  hemiptera,  mostly  predaceous,  eight  per  cent.;  grasshoppers, 
eight  per  cent.  (Bulletin  No.  3,  111.  State  Lab.  N.  H.,  pp.  129,  130). 

In  the  fall  they  begin  to  be  seen  in  northern  Indiana,  late  in  Sep- 
tember. While  the  multitude  passes  through  the  early  part  of  Octo- 
ber, there  are  some  that  remain  into  November.  The  earliest  and 
latest  dates  where  they  have  been  observed  are  at  Sedan,  September 
22,  1889,  October  27,  1894;  Brookville,  October  11,  1887,  October  22, 
1894;  Greensburg,  October  22,  1893,  October  27,  1894;  Carroll 
County,  October  5,  1878;  Chicago,  111.,  October  6,  1893,  November  11, 
1895. 

The  Hermit  Thrush  may  be  readily  recognized  by  its  bright,  tawny 
tail.    It  is  the  only  thrush  that  has  the  tail  brighter  than  the  back. 

177.   Genus  MERULA  Lracb. 

*320.    (761).    Merula  migratoria  (Linn.). 

Axnerican  Bobin. 

Synonym,  Robin. 

Adult  Male. — Above,  head,  black;  eyelids  and  a  spot  in  front  of  the 
eye,  white;  wings,  black;  tail,  blackish,  the  two  outer  feathers  tipped 
with  white;  other  upper  parts,  slate-gray;  below,  throat,  breast  and 
sides,  deep  rufous,  or  reddish;  other  lower  parts,  white,  the  crissum 
tinged  with  dusky;  bill,  yellow.  Adult  Female. — Similar,  but  paler 
and  duller.  Bill,  less  yellow.  Immature. — Back,  with  black  markings; 
breast,  sides  and  abdomen,  pale  rufous,  thickly  spotted  with  black. 

Length^  9.00-10.00;  wing,  4.90-5.40;  tail,  4.10-4.50. 

Range. — Eastern  North  America,  from  eastern  Mexico  to  Hudson 
Bay  and  Alaska,  west  to  Rocky  Mountains.  Breeds  from  Virginia  and 
southern  Missouri  north.  Winters  from  Minnesota,  Michigan  and 
southern  New  England  south. 

l^esty  preferably  in  fruit  tree  or  shade  tree;  of  twigs,  grass,  weeds, 
strings,  papers,  fibres,  with  much  mud;  lined  with  fine  grass.  Eggs, 
4-6;  greenish-blue;  1.18  by  .81.     Two  broods. 

The  Robin  is  a  common  sunmier  resident,  abundant  during  the 
migrations.  It  is  an  irregular  winter  resident  throughout  the  State, 
more  regular  and  numerous  southward.  While  almost  every  year  they 
are  found  the  whole  year  round  somewhere  in  the  State,  the  prob- 
abilitv  is  that  the  Robins  that  breed  with  us  are  not  the  ones  that 
winter  in  the  same  locality.  Usually  the  migrations  begin  near  the 
first  of  February  in  the  vicinity  of  the  Ohio  River,  and  the  birds  be- 
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come  common  that  month  sometimes  withio  a  few  days  after  the 
migrants  are  first  noted.  In  the  center  of  the  State,  in  general,  they 
may  be  looked  for  near  the  middle  of  February,  and  to  become  com- 
mon within  the  next  two  weeks.  In  the  northern  counties  the  aver- 
age arrival  is  about  March  10,  a  little  later  in  the  vicinity  of  Chicago, 
and  they  .are  common  about  the  25th  of  that  month.  The  following 
are  the  early  and  late  first  appearances  of  migrants:  Brookville,  Janu- 
ary 17,  1897,  February  23,  1885;  Greensburg,  February  23,  1894; 
Greencastle,  February  ]1,  1893,  March  1,  1896;  Lafayette,  February 
1,  1897.  March  33.  1895;  Sedan,  February  28,  1896,  March  18.  1895; 
Laporte,  March  2,  1893,  March   Hi,  1896;  fhkago.   111.,   March   3, 
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1894,  March  27,  1895;  Petersburg.  Mich,.  February  26.  1893,  March 
9,  1897.  At  KrookviJle  I  have  found  the  migrants  in  flocks  in  the 
woods  making  their  way  north  so  late  as  April  2  (1896),  when  the  local 
summer  residents  were  nest  building.  Within  the  last  few  years  they 
remained  through  the  winter  of  1894-5  in  favorable  locations  over 
southern  Indiana  as  far  north  as  Greensburg  (Shannon)  and  Green- 
castle (Earlle).  The  most  general  distribution  of  Robins  in  winter 
occurred  the  past  winter  {1896-7).  'ITiat  year  they  were  found 
throughout  Indiana  into  northern  Illinois  and  southern  Michigan. 
They  were  reported  from  Hanover  (Ctilbertson),  on  the  Ohio  River; 
from  Greensburg,  where  ii  flock  of  five  hundred  was  seen  December 
30,  1896  (Shannon).  They  were  observed  at  Waterloo  (Keep)  and 
Sedan  (Mrs.  Hine).    At  Angola  they  were  abundant  all  winter,  feed- 
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ing  upon  dogwood  berries  (Mrs.  Sniff).  They  were  common  all  winter 
in  the  vicinilgr  of  Chicago,  111.  (Dunn),  and  at  Petersburg,  Mich.,  a 
flock  of  a  hundred  or  more  were  present  all  winter  feeding  upon  frozen 
apples  (Trombley).  At  Spearsville,  Brown  County,  and  Bicknell, 
Knox  County,  they  are  usually  found  through  the  winter. 

At  the  height  of  the  migration  they  arrive  in  great  flocks,  which 
scatter  over  the  country  in  little  bands  through  the  day  and  at  night 
collect  in  favorite  roosting  places,  where  several  flocks  are  sometimes 
associated  together.  My  yard  is  one  of  these  roosting  sites.  There 
they  may  be  found  for  two  or  four  weeks  after  arrival  every  spring. 
The  summer  residents  usually  arrive  after  the  first  of  March  and 
sometimes  not  until  the  latter  part  of  that  month.  The  latest  date 
for  their  arrival  is  in  1897,  when  they  arrived  March  25.  I  have 
heard  them  b^n  singing  as  early  as  March  8  (1893)  and  as  late  as 
March  23  (1895).  The  first  song  is  sung  from  the  top  of  a  certain 
maple  tree  in  my  front  yard.  As  the  time  approaches,  I  am  listening 
for  it,  and  often  while  at  supper  its  call  sounds,  "cheerily,  cheer  up, 
cheer  up,  cheerily,  cheerily,  cheer  up,''  as  Mr.  Nehrling  would  inter- 
pret it.  He  also  gives  its  well-known  call  as  ^TDurick,  tuck,  tuck, 
tuck."  They  usually  begin  building  early  in  April,  sometimes  the 
first  week.  Prof.  W.  P.  Shannon  notes  a  pair  at  Greensburg  that 
began  their  nest  March  28,  1896;  first  egg  laid,  April  5;  second,  April 
6;  third  and  last,  April  7;  began  to  sit,  April  8;  hatched,  April  21; 
young  left  nest,  May  3.  It  requires  about  seven  days  to  build  the 
nest;  an  egg  is  usually  laid  each  day;  about  thirteen  days  are  required 
for  incubation,  and  the  young  remain  in  the  nest  twelve  or  thirteen 
days.  Two  broods  are  reared  each  year  and,  doubtless,  occasionally, 
three.  The  bright  color  of  the  breast  in  spring  has  darkened  by  the 
first  of  May  or  before  to  a  dingy  reddish-brown.  Throughout  the  late 
summer  the  Robins  wander  over  the  country,  in  dry  years  seeking 
swampy  and  other  wet  places  where  wild  fruits  are  ripe  and  ripening. 
Often  about  their  breeding  places  they  will  seem  quite  scarce.  With 
the  last  of  September  flocks  of  early  migrants  may  be  seen,  quietly 
trooping  through  the  woods,  making  their  way  southward.  This  is 
continued  through  October  and  sometimes  well  into  November.  They 
are  usually  rather  quiet,  sometimes  uttering  a  loud  cry  and  occa- 
sionally voicing  a  few  notes.  I  heard  its  well  known  "dwncfc"  call 
November  23, 1896,  as  strong  and  clear  as  it  was  the  preceding  spring. 
Mr.  J.  G.  Parker  informs  me  the  migrants  sometimes  linger  in  the 
vicinity  of  Chicago  until  November.  I  have  the  following  late  fall 
dates  when  they  did  not  winter.  Brookville,  October  14,  1890;  La- 
fayette. October  21,  1894;  Greencastle,  December  15,  1893:  Sedan, 
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November  11,  1889.  Their  remaining  through  the  winter  depends 
not  so  much  upon  the  weather  as  upon  a  supply  of  food  that  may  be 
easily  obtained. 

They  gather  into  large  roosts  some  winters.  There  was  one  re- 
ported the  winter  of  1896-7  in  Brown  County.  Considerable  attention 
has  been  given  in  different  parts  of  the  country  to  the  food  of  the 
Robin.  I  can  give  but  a  few  points  from  the  conclusions  reached. 
From  the  time  of  its  first  arrival  until  June,  almost  its  entire  food  is 
insects.  In  the  early  spring  in  Illinois,  Prof.  Forbes  found  its  chief 
food  was  the  larvae  of  a  fly  (Bibio  albipennis  Sayj,  a  species  which  if 
allowed  to  increase  might  do  much  damage  to  meadows  and  pastures. 
Mr.  Wilcox  has  found  this  to  be  the  same  in  Ohio  and  doubtless  it  is 
true  in  Indiana.  The  last  named  gentleman  has  found  that  over  96 
per  cent,  of  their  food  in  April,  97  per  cent,  in  May,  over  43  per  cent, 
in  June,  was  insects,  of  which  from  almost  one-fifth  to  near  two-fifths 
of  the  total  food  was  injurious  species  and  more  than  that  of  neutral 
species.  In  June  they  began  eating  fruit  to  an  amount  equal  to  54 
per  cent,  of  their  food,  cherries  forming  14.6  per  cent,  and  raspberries 
'tl6.6  per  cent.  Prof.  Forbes  found,  deducting  the  Bibio  larvae,  that 
the  total  percentage  of  injurious  insects  eaten  was  as  follows:  February, 
18;  March,  37;  April,  39;  May,  55;  June,  24;  July,  10;  August,  31; 
September,  7,  while  the  percentage  of  fruits  and  seeds  eaten  were 
for  June  (when  they  first  became  important),  58;  July,  79;  Auguj^t, 
56;  September,  70,  and  October,  56.  In  June  cherries  formed  47 
per  cent,  and  raspberries  8;  in  July,  blackberries  were  56  and  currants 
17  per  cent.;  in  August,  cherries  were  44  and  hackberries  5  per  cent.; 
in  September  grapes  were  52  and  Mountain  Ash  berries  8  per  cent.; 
and  in  October  grapes  constituted  53  per  cent,  of  their  food. 

The  grapes  eaten  in  October  and  doubtless  many  of  those  eaten  in 
Septembei"  were  wild  kinds.  In  an  orchard  infested  with  canker- 
worms  the  Robins'  food  consisted  of  40  per  cent,  of  that  species  (Bept. 
Mich.  Hort.  Soc,  1881,  p.  204). 

Profs.  F.  and  L.  Real  have  reported  an  examination  of  330  stomachs 
of  Robins  taken  at  different  seasons.  Forty-two  per  cent,  of  their 
food  was  found  to  be  animal  matter,  principally  insects,  and  the  re- 
mainder is  largely  small  fruits  and  berries. 

From  the  evidence  presented  it  is  safe  to  say  that  noxious  insects 
comprise  more  than  one-third  of  the  Robin's  food.  Vegetable  food 
was  found  to  be  nearly  58  per  cent,  of  that  eaten,  wild  fruits  forming 
47,  and  varieties  that  were  poasibly  cultivated  a  little  more  than  4 
per  cent.  They  ate  25  per  cent,  of  cultivated  fruit  in  June  and  July. 
Wild  fruit  was  eaten  every  month  and  forty-one  kinds  were  noted. 
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Small  fruits  and  cherries  that  ripen  early  are  almost  the  only  fruits 
that  are  eaten  to  any  amoimt.  Early  cherries  are  about  the  only  fruit 
that  is  ripe  at  that  time  when  the  Bobin  wants  a  change  of  diet.  By 
July  and  through  the  remainder  of  the  season  there  is  an  abundance 
of  wild  kinds  that  are  more  to  its  taste.  The  investigations  show  that 
the  Bobin  takes  ten  times  as  much  wild  as  cultivated  fruit.  The  wild 
plants  upon  which  it  feeds  are  not  those  gathered  by  man  or  adopted 
by  him  for  cultivation.  It  is  wise  either  to  plant  a  few  extra  plants 
or  trees  for  the  birds  or  to  plant  a  few  of  some  such  trees  as*  the  Bus- 
sian  mulberry,  the  fruit  of  which  they  seem  to  prefer  to  kinds  that 
man  values  more  highly.  (On  this  subject  see  Farmers'  Bulletin,  No. 
34,  U.  S.  Dept.  of  Agriculture,  pp.  37,  38;  Journal  Columbus  (0.) 
Hort.  Soc,  Vol.  VI.,  September,  1891,  pp.  75,  80;  and  Bull.  IlL 
State  Lab.  Nat.  Hist.,  No.  3,  pp.  89,  107.) 

There  come  years  when  the  severe  weather  kills  some  of  the  Bobins. 
Perhaps  this  has  not  been  observed  to  have  occurred  to  so  great  an 
extent  as  it  did  the  latter  part  of  the  winter  and  early  spring  of  1895. 
The  sudden  storms  and  severe  weather  of  February,  March  and  April 
south  of  us  covered  much  of  the  territory  where  they  winter  just  as 
they  were  beginning  to  move  northward,  that  they  were  undoubtedly 
destroyed  in  countless  numbers.  In  some  localities  they  seem  to  have 
been  almost  exterminated.  The  effects  of  this  were  noted  throughout 
Indiana,  Illinois  and  Michigan.  In  the  northern  part  of  the  first  two 
States,  particularly  in  the  vicinity  of  Chicago,  they  were  very  scarce. 
(See  Proc.  Ind.  Acad.  Science,  1895,  pp.  165,  166.) 

178.    Gkmus  SIALIA  Swainsom. 

*321.    (766).    Sialia  sialis  (Linn.). 

Bluebird. 

Adult  Male. — Above,  bright  blue;  below,  throat  and  breast  cinna- 
mon, other  under  parts  white.  Adult  Female, — Above,  grajrish;  wings, 
tail  and  rump  blue;  below,  paler.  Immature. — Similar  to  female; 
upper  parts  and  breast  marked  with  white. 

Length,  5.70-7.00;  wing,  3.90-4.15;  tail,  2.60-2.90. 

Bange. — Eastern  North  America  from  Cuba,  and  Bermudas  to 
Nova  Scotia,  Ontario  and  Manitoba,  west  to  Bocky  Mountains.  Breeds 
throughout  its  range.  Winters  from  northern  Indiana  and  southern 
New  York  southward.    Besident  in  Bermudas. 

Nesty  in  hole  in  tree,  post,  stump  or  in  a  box:  of  grass.  Eggs.  4-6; 
pale  blue,  unmarked. 
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The  Bluebird  is  a  common  summer  resident.  It  is  also  reeident, 
being  most  common  southward  and  varying  in  numbers  different 
years.  The  past  twenty  or  twenty-five  years  the  Bluebird  has  be«i 
noticeably  becoming  less  numerous.  The  persecutions  of  the  English 
Sparrow  and  seTcral  disastrous  winters  had  almost  exterminated  them. 
They  are,  however,  now  increasing  in  numbers.  They  usually  remain 
through  the  winter  in  greater  or  less  numbers  as  far  north  as  Knox, 
Monroe  and  Brown  counties  and  almost  to  Decatur  and  Franklin 
where  they  are  often  found  at  that  season.  Irregularly  they  are  found 
over  the  State.  The  winter  of  1893-1  they  were  reported  at  Qreen- 
caatle  and  Greensburg;  of  1894-5,  at  Greencastle,  Greensburg,  Brook- 


ville  and  Oxford,  ().;  and  that  of  1896-7.  at  Hanover,  Brookvilic 
Greensburg,  and  even  at  Angola,  Steuben  County.  The  following  arc 
early  and  late  dates  of  the  beginning  of  migration:  Richmond,  Feb- 
ruary 1,  1895,  February  34,  1892;  Sedan,  February  9,  1894,  February 
27,  1896;  Lafayette,  February  22,  1892,  March  17,  1896;  Laporte, 
February  37,  1894,  March  29,  1896;  Chicago,  March  3,  1894,  March 
29,  1896.  The  following  dates  of  the  beginning  of  migration  for  the 
spring  of  1897  is  an  average  date:  Brookville,  February  11;  Richmond, 
February  16;  Janesville,  February  21;  Waterloo,  February  24;  Ed- 
wards, Vigo  County,  February  38;  Lafayette,  March  7;  Liverpool, 
March  10;  Chicago,  March  12;  Petersburg,  Mich.,  March  6. 

I  found  them  paired  by  February  10,  1882.    March  10,  1881,  they 
were  nest  hunting,  and  April  11,  that  year,  they  were  nesting. 
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Prof.  Evermann  found  a  nest  with  a  full  set  of  eggs  at  Blooming- 
ton  April  4,  1882,  and  I  noted  young  at  Brookville  April  14  of  the 
same  year.  It  rears  two  and  sometimes  three  broods,  often  occupying 
the  same  site  for  years. 

Occasionally  eggs  are  found  that  are  pure  white,  but  usually  the  en- 
tire set  is  of  the  same  color.  Mr.  A.  H.  Kendrick,  of  Edwards,  Ind., 
informs  me  that  he  has  taken  a  set  of  six,  five  of  which  are  white, 
and  one,  dark  blue. 

Prof.  B.  W.  Evermann  in  the  Ornithologist  and  Oologist,  August, 
1886,  p.  124,  gives  an  account  of  a  female  Bluebird  that  laid  three 
successive  sets  of  five  white  eggs  each,  the  first  two  sets  having  been 
taken.  May  5,  1884,  the  first  set  was  taken.  May  14^  the  second  nest 
was  completed  and  first  egg  laid.  One  egg  was  laid  each  day  and  the 
set  was  completed  the  18th.  It  was  removed  May  20th.  The  next 
day  work  began  rebuilding  the  first  nest.  June  3  the  nest  was  com-^ 
pleted  and  the  third  set  wajj  complete.  It  was  not  removed.  In  thirty 
days  two  nests  had  been  built  and  fifteen  eggs  laid.  After  the  last 
brood  is  reared  they  wander  about  the  country  in  little  groups,  perhaps 
family  parties  from  three  to  a  dozen  individuals.  These  become  more 
numerous  in  October  and  November.  With  the  first  severe  weather 
most  of  them  retire  for  a  few  weeks  a  little  farther  south.  The  great 
number  of  Bluebirds  winter  between  the  Ohio  River  and  'the  Gulf 
Coast.  This  region  is  also  the  winter  home  of  most  of  the  Robins, 
Hermit  Thrushes,  Yellow-rump  Warblers  and  Home  Wrens. 

Dr.  Vernon  Gould,  of  Rochester,  writes  me  that  as  a  boy  he  recalls 
having  frequently  found  the  bodies  of  Bluebirds  under  the  loose  bark 
of  trees  and  in  crevices  and  cavities  where  they  had  sought  shelter -but 
found  death  through  the  severe  weather.  Many  of  us  recall  similar 
instances  of  the  effect  of  sudden  severe  cold  spells  upon  these  birds. 
The  peculiar  weather  conditions  of  the  early  part  of  the  year  1895 
had  a  deadly  effect  upon  them.  The  Bluebirds  remained  in  some 
numbers  north  almost  to  middle  Indiana. until  late  in  December,  1894. 
The  weather  was  warm  until  after  Christmas.  December  27  and  28 
it  became  quite  cold  in  this  latitude.  The  Bluebirds  were  forced  far- 
ther southward  beyond  the  limits  of  the  severe  weather.  There  it 
remained  warm  until  late  in  January.  On  the  24th  of  that  month  the 
temperature  as  far  south  as  South  Carolina  remained  near  the  zero 
mark.  It  turned  warmer  that  night  and  the  next  day,  January  26, 
the  weather  was  bright  and  clear.  The  day  following  was  Friday.  It 
rained,  then  snowed;  the  wind  came  down  from  the  northwest  with 
great  velocity  and  the  temperature  fell  rapidly.  Everything  was  ice- 
bound or  snow-bound  to  the  Gulf  of  Mexico.    Then  followed  weeks 
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of  unusual  severity.  By  the  end  of  the  severe  weather  in  April,  it  is 
said,  but  few  Robins  or  Bluebirds  could  be  found.  The  destruction  of 
bird  life  must  have  been  enormous.  The  Bluebirds  seem  to  have 
been  almost  exterminated.  Few,  indeed,  returned  to  their  breeding 
grounds  in  the  north  and  from  many  localities  none  were  reported 
the  spring  of  1895.  At  Vineennes  (Bicknell),  Frankfort  (A.  B.  Ghen), 
and  Rochester  (Grould),  Ind.,  and  Oxford,  Ohio  (Prof.  A.  L.  Tread- 
well),  none  were  observed. 

At  the  following  places  very  few  were  seen:  At  Redkey,  probaMy 
six  or  seven  (Roy  Hathaway),  none  breeding;  Greensburg,  few  (Prof. 
W.  P.  Shannon);  Upland,  not  more  than  a  dozen  (D.  W.  Collet);  Han- 
over, few  (Prof.  Glenn  Culbertson);  Greencastle,  few  (Jesse  Earlle); 
Sedan,  very  rare  (Mrs.  Hine);  Lafayette,  three  (L.  A.  and  C.  D.  Test); 
Waterloo,  very  rare,  (C.  L.  Hine);  Orange,  Martin  and  Dubois 
counties,  very  scarce  (E.  M.  Kindle);  English  Lake,  one  seen,  very 
scarce  (R.  Deane);  Wilders,  Ind.,  heard  a  pair  in  July,  very  scarce; 
none  seen  about  Chicago  (J.  0.  Dunn);  Sandusky,  Ohio,  very  scarce 
(Prof.  E.  L.  Moseley);  Agricultural  College,  Mich.,  one  heard,  none 
seen  (Prof.  T.  L.  Hankinson);  Brant,  Mich.,  very  scarce  (Dr.  W.  De- 
Clarenze);  Bay  City,  Mich.,  one,  nearly  extinct  (Eddy);  Grand  Haven, 
Mich.,  two  (E.  Davidson);  Pl3nmouth,  Mich.,  few,  one  pair  nested  (R. 
C.  Alexander);  Glen  Ell3rn,  111.,  three  seen  (B.  T.  Gault);  Morgan  Park, 
111.,  twelve  seen,  four  of  them  young  (Elliott  Blackwelder);  Chicag<s 
111.,  not  over  twenty  seen  the  entire  year  (C.  H.  Tallman).  At  Brook- 
ville  but  a  few  were  seen  in  the  spring  and  none  through  the  summer. 
In  the  fall  a  number  were  noted.  (See  Proc.  Ind.  Acad.  Sci.,  189^), 
pp.  162,  165.)  There  was  an  increase  in  number  in  1896  and  again 
in  1897. 

Indeed  through  October  and  November  of  the  latter  year  they  were 
quite  common  at  Brookville. 

The  Bluebird  is  one  of  the  most  domestic  of  birds.  It  builds  its 
nest  in  holes  in  posts,  rails,  outbuildings,  in  holes  in  trees,  very  often 
selecting  the  orchard  as  its  site.  It  eats  almost  no  fruits  or  seeds  of 
beneficial  plants,  and  the  only  thing  charged  against  it  is  the  beneficial 
insects  it  tfikes.  Of  205  birds  reported  upon  by  Prof.  F.  E.  L.  Beal, 
76  per  cent,  of  their  food  was  insects  and  allied  forms.  The  other  24 
per  cent,  was  various  vegetable  substances,  mostly  eaten  in  winter. 
Beetles  constituted  28  per  cent  of  the  total  food;  grasshoppers,  22; 
caterpillars,  11.  All  are  more  or  less  harmful,  except  a  few  predaceous 
beetles,  amounting  to  8  per  cent.  The  destruction  of  grasshoppers  and 
caterpillars  is  very  large.     The  former  constitute  more  than  60  per 
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cent,  of  its  diet  in  August  and  September  (Farmers'  Bulletin,  No.  54, 
U.  S.  Dept.  Agr.). 

Prof.  S.  A.  Forbes  found  a  bird  taken  in  an  orchard  infested  with 
canker-worms  had  eaten  60  per  cent,  of  that  food.  But  on  the  con- 
trar}'  he  found  that  both  this  and  the  Thrushes  made  about  16  per 
cent,  of  their  food  of  predaceous  beetles  which  are  beneficial,  and  were 
making  about  one-sixth  of  their  food  of  canker-worms.  (Rept.  Mich. 
Hort.  Soc.,  1881,  p.  204;  see  also  Bulletin  111.  State  Lab.  N.  H.,  No. 
3,  pp.  137,  148.) 

This  bird  deserves  special  encouragement  and  protection. 

Nesting  places  should  be  provided  for  it  about  gardens,  orchards, 
groves  and  yards.  If  protected  from  pestiferous,  English  Sparrows 
and  wanton  boys  it  will  thus  have  a  better  opportunity  to  regain 
its  former  numbers  and  will  be  more  uf^eful  where  its  powers  as  an  in- 
sect destrover  are  most  needed. 
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HYPOTHETICAL  LIST. 


The  following  list  of  species  which  have  not  been,  as  yet,  positivelv* 
reported  from  the  State,  is  composed  of  those  forms  which  have  been 
taken  in  neighboring  States,  or  whose  known  range  seems  to  induce 
Indiana.  Some  of  them,  it  will  be  noticed,  are  of  very  rare  or  acci- 
dental occurrence  in  the  locality  where  they  have  been  found,  and  poj- 
sibly  may  not  be  found  at  all  within  our  limits.  For  the  sake  of 
abbreviation  references  are  made  as  follows: 

RIDGWAY  CAT.— Ridgway's  Catalogue  of  the  Birds  of  Illinois, 
Bulletin  No.  4,  Illinois  State  Laboratory  of  Natural  History. 

RIDGWAY,  ILL.  ORN.— Ridgway's  Ornithology  of  Illinois,  Vol. 
I.,  1889;  Vol.  II.,  1895. 

RIDGWAY  MANUAL.— Ridgway's  Manual  of  North  American 
Birds,  Philadelphia,  J.  B.  Lippincott  Co.,  1887;  revised  edition,  1896. 

GIBBS. — Gibbs'  Annotated  List  of  the  Birds  of  Michigan,  Bulletin 
of  the  U.  S.  Geological  and  Geographical  Survey  of  the  Territories, 
Vol.  v..  No.  3. 

WHEATOX.— Dr.  Wheaton's  Report  on  the  Birds  of  Ohio,  Geo- 
logical Survey  of  Ohio,  Zoology  and  Botany,  Vol.  IV. 

BECKHAM. — Beckham's  List*  of  the  Birds  of  Nelson  County,  Ken- 
tucky; Kentucky  Geological  Survey,  1885. 

NELSON,  N.  E.  ILL.— Nelson's  Birds  of  Northeastern  Illinois, 
Bull.  Essex  Institute,  Salem,  Mass.,  1876. 

NELSON,  S.  ILL. — Nelson's  Notes  upon  Birds  observed  in  South- 
em  Illinois,  between  July  17  and  September  4,  1875,  Bull.  Essex 
Institute,  June,  1877. 

COOK,  MICH.— Cook's  Birds  of  Michigan,  April,  1893. 

Family  PODICIPID^.     Grebes. 

OiKUS  /KCHMOPHORUS  Coui». 

1.    (1)     iEchmophoruB  occidentalis  (Lawr.). 

Western  Qrebe. 

I  am  now  satisfied  that  this  species  was  erroneously  placed  in  my 
list  of  1890. 
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Family  URINATORID^.    Loons. 

Gkhub  URINATOR  Cuyiki. 

2.    (9).    Urinator  arctious  (Linn.). 

Black-throated  I«oon. 

Bare  winter  yisitor,  Lake  Michigan.  No  Illinois  record.  Ridgway, 
111.  Om.,  II.,  pp.  256-7;  Ohio,  rare  visitor  (Wheaton,  p.  566);  Michi- 
gan, rare  (Gibbs,  p.  496). 

Family    ALGID^.     Auks,  Murres  and  Puffins. 

Subfamily  PHALERINJE).    Auk  lets,  Murrelets,  Guillemots. 

Gbnur  SYNTHLIBORAMPHUS  Biandt. 

3.    (21).    SynthliboramphuB  antiquus  (Gmbl.). 

Ancient  Murrelet. 
Wis.,  Lake  Michigan  (Cook,  Mich.,  p.  30). 

Subfamily  ALLIN^.     Dovekies. 
Gbhuh  ALLE  Likk. 

4.    (84).    AUe  aUe  (Linn.)- 

Dovekie. 

I^ake  Michigan  (Cook,  Mich.,  p.  31). 

Family  STERCORARIID^.    Skuas  and  Jaeoers. 

Gknus  STERCORARIUS  Bbishon*. 

* 

5.  (37).    Stercorarius  parasiticus  (Linn.). 

Parasitic  Jaeger. 

Cleveland,  Ohio,  Auk,  April,  1896,  p.  171;  Illinois,  Bull.  Nutt. 
Om.  Club,  Vol.  v.,  p.  31 ;  Lake  Michigan,  Ridgway,  111.  Om.,  II.,  pp. 
216-17. 

6.  (38).    Stercorarius  longicaudus  Vieill. 

Long-tailed  Jaeger. 

Illinois,  Ridgway,  111.  Orn.,  II.,  pp.  217-18. 
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Famu.y  LARIDiB.    Gulls  and  Tbrns. 

SuBFAMiLV^  LARIN^    Gulls. 
Gbkus  RISSA  Stbphkns. 

7.    (40).    Siflsa  tridactyla  (Linn.). 

Kittiwake  Gull. 

Illinois  and  Wisconsin,  rare  winter  visitor  (Nelson,  N.  E.  111.,  p. 
146;  Eidgway,  111.  Om.,  11.,  pp.  221-2);  Ohio,  rare  winter  visitor 
(Wheaton,  p.  549);  Michigan,  rare  (Gibbs,  p.  495);  Illinois  (Woodruff, 
in  letter). 

QsNUS  LARU8  Lihn^kub. 

8.    (47).    LaruB  marinus  Linn. 

Great  Black-backed  Gull. 

Kent  County,  Mich.,  March  28,  1889,  White.  (Cook,  Mich.,  p. 
32.)  Illinois,  winter  resident  (Nelson,  N.  E.  111.,  p.  145);  Ohio,  rare 
winter  visitor  (Wheaton,  p.  647);  Michigan,  rare  (Gibbe,  p.  495). 

9.    (51).    Lams  argentatus  Brijnn. 

Herring*  Gull. 

Ridgway  (111.  Om.,  Vol.  11.)  thinks  its  occurence  doubtful.  Illinois, 
rare  winter  visitor  (Nelson,  N.  E.  HI.,  p.  145). 

10.    (58).    Larus  atricilla  Linn. 

Laughing  Gull. 

Washtenaw  County,  1  specimen,  1884,  Watkins  (Cook,  Mich.);  Illi- 
nois, »rare  summer  visitor  southward  (Eidgway  Cat.,  p.  202);  Michigan, 
abundant  (?)  (Gibbs.  p.  495). 

Qbvus  XEMA  Lb4CH. 

U.    (62).    Xema  sabinii  (Sab.). 

Sabine's  Gull. 

Illinois,  rare  winter  visitor  to  Lake  Michigan  (Ridgway,  111.  Om., 
II.,  pp.  237-8)  (Ridgway  Cat.,  p.  202);  Ohio,  accidental  on  Lake  Erie 
(Wheaton,  p.  552). 
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Subfamily  STERNINjE.    Terns. 
Gbmus  GELOOHELIDON  Brkbm. 

12.    (63).    OelQchelidon  nilotica  (Hassblq.). 

Ghill-biUed  Tern. 

Illinois,  rare  summer  visitor  (Ridgway  Cat.,  p.  202);  Ohio,  rare  vis- 
itor northward  (Wheaton,  p.  552);  Michigan,  not  rare  summer  visitor 
(Gibbs,  p.  496).  St.  Clair  Flats,  breeds  (Cook,  Mich.).  Breeds,  Lake 
Michigan  (Ridgway,  111.  Om.,  II.,  p.  242). 

Gekus  sterna  Likm^us. 
Subgenus  Thalasssus  Boi«. 

13.    (64).    Sterna  tsch^^rava  Lepech. 

Caspian  Tern. 

Illinois,  winter  visitor  (Ridgway  Cat.,  p.  202);  Michigan,  accidental 
(Gibbs,  p.  495).  St.  Clair  Flats.  Breeds,  Islands,  Lake  Michigan 
(Cook,  Mich.);  also  C.  L.  Cass,  Manuscript.  Breeds  abundantly  on 
islands  in  Lake  Michigan. 

SubgenaH  Actochklidox  Kaup. 

14.    (65).    Sterna  maxima  Bodd. 

Boyal  Tern. 

lUinois  and  Wisconsin,  summer  visitor  (Ridgway  Cat.,  p.  202); 
Michigan,  rare  summer  visitor  (Gibbs,  p.  495;  Cook,  Mich.,  p.  34). 

15.    (71).    Sterna  paradissBa  BRiiNN. 

Arctic  Tern. 

Michigan,  not  common  migrant  (Gibbs,  p.  496).  It  has  been  accred- 
ited to  Ohio,  perhaps  by  mistake  (Wheaton,  p.  561).  Lake  Kosh- 
konong,  Wis.,  breeds  (L.  Kumlein)  (Cook,  Mich.). 

Family  PHALACROCORACID^.    Cormorants. 

Gbmus  PUALACROCORAX  Bbibson. 
Subgenus  Phalacbooorax. 

16.    (119).    Fhalacrocorax  carbo  (Linn). 

Cormorant. 

Given  by  Dr.  Haymond,  but  more  recently  regarded  a^s  an  eri*or. 
Also  reported  from  Ohio,  but  that  is  now  considered  an  error  (Whea- 
ton, p.  545);  Michigan  (?).  Noted  as  doubtfully  an  occasional  visitor 
(Gibbs,  p.  496). 

74— Geol 
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17.    (121).    Fhalacrocorax  mezioanus  (Brandt). 

Mexican  Cormorant. 

Illinois  (Bull.  Nutt.  Om.  Club,  Vol.  V.,  p.  31). 

Faboly  PELECANIDiE.    Pelicans. 

s 

OiiiUB  PBLECANUS  LimrjiUB. 
Sabgenns  Liptopblioikus  Reiehenbaoh. 

18.    (126).    FelecanuB  fuscus  Linn. 

Brown  Pelican. 

IlUnois  (Bull.  Nutt.  Orn.  Club,  Vol.  V.,  p.  31). 

Family  ANATID^.    Ducks,  Obese  and  Swans. 

Subfamily  ANATIN^.     River  Ducks. 

Gkvus  anas  LiNir,«us. 
Sabgenus  Qurbqukdula  Stephens. 

19.    (141).    Anas  cyanoptera  Vieill. 

Cinnamon  Teal. 
Illinois,  occasional  visitor  (Ridgway  Cat.,  p.  199). 

Grhub  HISTRIONICUS  Lbbbon. 

20.    (155).    HistrionicuB  histrionicus  (Linn.). 

Harlequin  Duck. 

lUinois  and  Wisconsin,  in  winter  (Nelson,  N.  E.  Ills.,  p.  142);  Ohio, 
mentioned  by  error  (Wheaton,  p.  535);  Michigan  and  Wisconsin 
(Cook,  Mich.,  p.  44).    Ridgway,  111.  Om.,  I.,  pp.  172-3. 

Gbhub  CAMPTOLAIMUS  Gbat. 

21.    (156).    Camptolaimus  labradprius  (Omel.). 

Labrador  Duck. 

Formerly  found  in  Michigan  (Gibbs,  p.  494);  Great  Lakes  (Ridgway 
Manual,  p.  107).    Now  very  rare,  if  not  extinct. 

Gbkus  SOMATERIA  Lbach. 
Sabgenas  Somatbbia. 

22.    (160).    Somateria  dresseri  Sharpe. 

American  Eider. 

Illinois  and  Wisconsin,  in  winter  (Nelson,  N.  E.  DL,  p.  142);  Michi- 
gan, occasional  (Gibbs,  p.  495).  'Michigan  (Cook,  Mich.,  p.  41V 
Ridgway,  111.  Cm.,  II.,  p.  177. 
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Subgenns  Erioiiitta  Cones. 

23.    (162).    Somateria  spectabilis  (Linn.). 

King*  Eider. 

Illinois  and  Wisconsin,  rare  winter  visitor  (Nelson,  N.  E.  111.,  p. 
143);  Ohio  (Wheaton,  p.  635).  Michigan  and  Wisconsin,  Kumlein 
(Cook,  Mich.;  Ridgway,  HI.  Om.,  II.,  p.  178). 

Gkhus  OIDBMIA  Flbming. 

SUBQKNUB  OlDEMIA. 

24.    (163).    Oidemia  americana  Sw.  &  Rich. 

American  Scoter. 

Illinois,  winter  resident  (Nelson,  N.  E.  111.,  p.  143);  Michigan,  rare 
(Gibbs,  p.  494).  Lake  Michigan.  Bay  City,  female  (Cook,  Mich.,  p. 
41).    Eidgway,  111.,  II.,  p.  180.    Ohio  (Wheaton),  pp.  537-8. 

Genus  NOMONYX  Ridowat. 

25.    (168).    Nomonyx  dominicus  (Linn.) 

Masked  Duck. 

A  tropical  species,  accidental  in  New  York  and  Wisconsin  (Ridgway 
Manual,  p.  114). 

SUBFAMII.Y  ANSERINE.    Geese. 
Obnus  BRANTA  Sgopoli. 

26.    (1726).    Branta  canadensis  oik^identalis  (Baird). 

White-cheeked  Goose. 
Michigan  (Cook.,  Mich.,  p.  47). 

27.    (172e).    Branta  canadensis  minima  Ridqw. 

Cackling*  Ooose. 

Illinois  (Bull.  Nutt.  Orn.  Club,  1876,  p.  41);  Ridgway,  111.  Om.,  II., 
pp.  123-4;  W^isconsin  (Ridgway  Manual,  1887,  p.  117).  A  specimen 
from  Wisconsin  presented  to  Smithsonian  Institution  by  Mr.  6.  F. 
Morcom  (Deane,  in  Manuscript). 

Family  IBIDIDiE.    Ibises. 

0SNU8  PLEGADIS  Kaup. 

28.    (186).    Flegadis  autumnalis  (Hassblq.). 

Olossy  Ibisw 

Illinois,  rare  (Ridgway  Cat.,  p.  192);  Ohio,  accidental  (Wheaton,  p. 
498).    Michigan  (Cpok,  Mich.,  p.  48). 
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Family  ARDEIDiB.     Herons,  Bitterns,  Etc. 

Subfamily  BOTAURIN^     Bitterns. 
Gbmus  ARDBTTA  Gray. 

29.    (191.1).    Ardetta  neoxena  Cory. 

Cory's  Least  Bittern. 

August  8, 1894.  Manchester,  Mich.  A  specimen  of  this  rare  specie> 
was  brought  to  Mr.  L.  Whitney  Watkins  by  a  neighbors  boy.  Mr. 
Watkins  at  once  wrote  me  of  the  peculiar  dark  Least  Bittern  that  he 
had  received.  I  suspected  its  identity  and  requested  that  he  send  it 
to  me  for  examination.  It  had,  however,  been  forwarded  to  Prof.  W. 
B.  Barrows,  Agr.  Coll.,  Mich.  He  determined  it  to  be  Cory's  Bittern. 
It  will  be  noted  that  six  of  those  known  have  been  taken  in  Florida 
and  the  other  three  north  of  the  latitude  of  the  northern  boundary 
of  Indiana. 

The  bird  may  be  reasonably  expected  to  occur  in  Indiana.  Its  dark 
color  gives  it  the  name  of  "Black  Bittern''  in  Florida,  to  distinguish 
it  from  the  "Least  Bittern,"  which  is  called  "Brown  Bittern."  They 
are  about  the  same  size. 

Subfamily  ARDEIN^E.     Herons  and  Egrets. 

Gbkuh  ARDEA  Li!In.ku8. 
Subgenus  Abdka. 

30.    (198).    Ardea  rufescenB  Gmel. 

Reddish  Eg^ret. 

Illinois,  summer  visitor  southward  (Nelson,  S.  111.,  p.  60). 


Family  RECURVIROSTRID^.     Avocets  ahd  Stilto. 

Gkkub  HIMANTOPUS  Bbibson. 

•  ■ 

31.    (226).    HimantopuB  mezicanus  (Mull.). 

Black-necked  Stilt. 

Illinois  and  Wisconsin,  rare  (Nelson,  N.  E.  111.,  p.  124).  Ridgway. 
111.  Om.,  II.,  p.  76.  Ohio,  rare  (Wheaton,  p.  463);  Michigan,  ran 
(Gibbs,  p.  492).    Cook,  Mich.,  p.  57. 
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Family   SCOLOPACID.E.    Snipes,  Sandpipers,  Etc. 

Gbnus  TRINGA  LiifN.«u8. 
Subgenus  Abijuatblla  Bsird. 

32.  (235).    Tringa  maritima  Brunn. 

Purple  Sandpiper. 

lUinois^  rare  (Ridgwa}'  Cat.,  p.  195);  Ohio,  rare  (Wheaton,  p.  476). 
Cook  Co.,  111.,  Auk,  April,  1896,  p.  180. 

Subgenus  ACTODROMAS  Kanp. 

33.  (240).    Tringa  fuscicollis  Vieill. 

White-rumped  Sandpiper. 

Illinois  and  Wisconsin  (Nelson,  N.  E.  111.,  p.  127);  Ohio,  migrant 
(Wheaton,  p.  475);  Michigan,  rare  (Gibbs,  p.  492;  Cook,  p.  59).  Cin- 
cinnati, two  specimens.  Glendale,  0.,  September  6,  1879.  (Journal 
Cincinnati  Society  Natural  History,  July  8,  p.  1.27.) 

34.  (244).    Tringa  ferruginea  Brink. 

*  Curlew  Sandpiper. 

Michigan  (Cook,  Mich.,  p.  59). 

Gknus  EREUNETES  Illigbr. 

35.    (247).    Ereunetes  occidentalis  Lawr. 

Western  Sandpiper. 
Illinois  (Ridgway,  111.  Om.,  II.,  p.  54. 

Gbnub  PAVONCBLLA  Lbach. 

36.    (260).    Favoncella  pugnax  (Linn.). 


A  European  species,  accidental  in  Ohio  (Wheaton,  p.  489). 

GiKUS  TRYNGITES  Cabanis. 

37.    (262).    Tryngites  subruflcoUis  (Vibill.). 

Buff-breasted  Sandpiper. 

Illinois  and  Wisconsin  (Nelson,  N.  E.  111.,  p.  130);  Ohio  (Wheaton, 
p.  491);  Michigan,  rare  (Gibbs,  p.  493).  Cook  Co.,  111.,  Auk,  April, 
1896,  p.  180. 
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Family  TETRAONIDiE.    Grouse,  Partridgm,  Etc. 

Subfamily  TETRAONIN-^.    Gboijbe. 
Okkub  DENDRAGAPUS  Elliot. 

38.    (298).    DendragapuB  canadensis  (Linn.). 

Canada  Grouse. 

Michigan,  as  far  south  as  Washtenaw  County  (Cook,  Mich.,  p.  67). 

Gbkus  LAGOPUS  Bbisson. 

39.    (301).    Lagopus  lagopus  (Linn.). 

Willow  Ptarmigan. 

Illinois  and  Wisconsin,  former  resident  (Nelson,  N.  E.  111.,  p.  122); 
Michigan  (Gibbs,  p.  491;  Cook,  p.  68).  Ridgway,  HI.  Om.,  II.,  pp. 
10-11. 

Gkmub  PEDIOCAETES  Baibd. 

40.    (3086).    Fediocaetes  phasianellus  campestris   Ridgw. 

Prairie  Sharp-tailed  Ghrouae. 

Illinois,  rare  (Bidgway  Cat.,  p."  191).  Lower  Peninsula,  Mich.  (Cook, 
p.  69).    Ridgway,  111.  Om.,  II.,  pp.  13-14. 

Family  FALCONID-^.     Vultures,  Falcons,  Hawks,  Etc. 

Subfamily  ACCIPITBIN-£.     Kites,  Buzzards,  Hawks,  Etc. 

Gknub  ELANUS  Sayioht. 

41.    (328).    Elanus  leucnrus  (Vieill.). 

White-tailed  Kite. 

Illinois,  breeds  (Nelson,  S.  111.,  p.  46);  Michigan,  rare  (Gibbs,  p. 
490).  Four  records  l^Cook,  Mich.,  p.  72).  Ridgway,  111.  Om.,  I.,  pp. 
446-7.    Two  specimens. 

Gbnus  Butio  Cuvibb. 

42.  (337a).    Buteo  borealis  krideri  Hoopes. 

Krider'8  Hawk. 
Illinois,  accidental  (H.  K.  Coale,  see  Ridgway,  111.  Om.,  I.,  p.  469). 

43.  (3376).    Buteo  borealis  calurus  (Oass.). 

Western  Bed-tailed  Hawk. 

Illinois  (Ridgway  Cat.,  p.  189;  Ridgway,  111.  Ora.,  I.,  p.  469);  Michi- 
gan (Gibbs,  p.  490). 
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44.    (342).    Buteo  swainsoni  Bonap. 

SwainBon's  Hawk. 

Illinois  (Ridgway  Cat.,  p.  189);  Michigan  (Gibbs,  p.  490;  Bull.  No. 
1,  Mich.  Om.  Club;  Cook,  Mich.,  p.  75).  Given  by  Dr.  Jordan  as 
from  Indiana  (Manual,  p.  113),  but  he  informs  us  that  this  is  an 
error.    Ridgway,  HI.  Om.,  I.,  pp.  474-5. 

Giirus  ASTURNIA  Viiillot. 

45.    (346).    Astumia  plapAta  Sohlegel. 

Mexican  Goshawk. 
Illinois,  accidental;  one  specimen  (Ridgway,  111.  Om.,  I.,  p.  463). 

Gkkub  AROHIBUTEO  Bbbhh. 

46.  (348).    Archibuteo  ferrugineus  (Light). 

Ferruginous  Sough-leg. 
Illinois,  straggler  (Ridgway,  111.  Om.,  I.,  pp.  481,  482). 

Subfamily  FALCONIN^E.    Faix^ons. 

Gknus  FALCO  Link^kus. 
Subgenus  Hikrofalco  Cuvier. 

47.  (354a).    Falco  rusticolus  gyrfalco  (L). 

Qyrfalcon. 
Michigan  (Cook,  Mich.,  p.  77). 

48.    (355).    Falco  mezicanus  Schleg. 

Prairie  Falcon. 

Illinois,  accidental;  three  records  near  Mt.  Carmel  (Ridgway,  111. 
Om.,  I.,  pp.  429-31). 

Family  BUBONID^.    Horned  Owls,  Etc. 

Gkhub  NYCTALA  Brshm. 

49.    (371).    Nyctala  tengmalini  richardsoni  (Bonap.). 

Richardson's  Owl. 

Has  been  taken  in  Illinois  and  Wisconsin  (Ridgway,  III.  Orn.,  I., 
p.  413).  It  was  reported  from  Indiana,  but  that,  I  am  informed,  is 
an  error.    Michigan,  no  record  (Cook,  Mich.,  p.  81). 
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Obmus  bubo  Dumbril. 

50.    (375a).    Bubo  virginianus  subarcticus  (Hoy). 

Western  Homed  Owl. 

Dlinois,  occasional  in  winter  (Ridgway,  111.  Orn.,  I.,  p.  421).  Oat 
record.    No  record,  Michigan  (Cook,  Mich.,  p.  83). 

* 

Family  PICID-^.     Woodpeckers. 

Gbhus  PICOIDES  Lacepbdb. 

51.    (400).    Picoides  arcticus  (Swains.). 

Arctic  Three-toed  Woodpecker. 

Synonym,  Black-backed  Three-toed  Woodpecker. 

Illinois,  rare  winter  visitor  (Nelson,  N.  E.  111.,  p.  115;  Ridgway, 
111.  Orn.,  I.,  pp.  379-80);  Ohio,  accidental  (Wheaton,  p.  397);  Michi- 
gan, rare  (Gibhs,  p.  489;  Cook,  Mich.,  p.  88).    Kent  and  Ionia  counties. 

52.    (401).    Picoides  americanus  Brehm. 

American  Three-toed  Woodpecker. 
Michigan  (Cook,  Mich.,  p.  88);  Wisconsin  (0.  B.  Warren,  in  letter). 

Family  CAPRIMULGID^.    Goatbuokers,  Etc. 

Obnub  CH0RDEILE8  Swainson. 

53.    (420a).    Chordeiles  virginianus  henryi  (Cass). 

Western  Nighthawk. 
Illinois^  occasional  (Ridgway,  111.  Orn.,  I.,  p.  370). 

Family  TYRANNID^.    Tyrant  Flycatchers. 

Gbnus  MILVULUS  Swaibson. 

54.  (442).    Milvulus  tyrannus  (Linn.). 

Fork-tailed  Flycatcher. 

A  tropical  species,  accidental  in  Kentucky  (Ridgway  Manual,  p. 
327). 

55.  (443).    Milvulus  forflcatus  (Gmbl.). 

ScisBor-tailed  Flycatcher. 

Accidental  in  Missouri,  New  England,  Manitoba,  etc.  (Ridgway 
Manual,  p.  328). 
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('iBllCJS  SAYORNIS  BONAPABTB. 

66.    (457).    Sayomis  saya  (Bonap.). 

Say's  PhcBbe. 

Illinois  and  Wisconsin  (Nelson,  N.  E.  HI.,  p.  113);  Michigan  (Gibbs, 
p.  488).     Not  in  Mich.,  Cook.     Hid^ay,  111.  Om.,  I.,  p.  348. 

Family  ALAUDIDiE.     Larks. 

Gbnus  ALAUDA  LiNNJiUS. 

57.    (473).    Alauda  arvensis  Linn. 

Skylark. 

Ohio,  introduced  in  the  vicinity  of  Cincinnati,  but  it  seems  doubtful 
if  it  will  succeed  in  establishing  itself  in  this  country.  (Langdon, 
Journ.  Cin.  Soc.  Nat.  Hist.,  Vol.  L,  1878,  p.  111.) 

Family  CORVID^.     Crows,  Jays,  Magpies,  Etc. 

Subfamily  GARRULIN^E.    Magpies  and  Jays. 

Gbnus  PICA  Brisson. 

58.    (475).    Pica  pica  hudsonica  (Sab.). 

American  Magpie. 

Illinois  and  Wisconsin,  a  former  winter  visitor  (Nelson,  N.  E.  111., 
p.  112);  Cook,  Mich.,  p.  99.  Michigan  (?)  (Eidgway  Manual,  p.  352). 
Ridgway,  111.  Om.,  I.,  pp.  333-4.  J.  0.  Dunn.  One  specimen  identi- 
fied by  Wallace  Craig,  October  17,  1892,  near  World's  Fair,  Chicago. 

Grnus  PERISOKEUS  Bonapartr. 

59.    (484).    FerisoreuB  canadensis  (Linn  ). 

Canada  Jay. 

Illinois  and  Wisconsin,  former  winter  visitor  (Nelson,  N.  E.  111.,  p. 
113);  Michigan,  breeds  (Gibbs,  p.  848);  has  been  reported  from  Ohio, 
but  that  is  an  error  (Wheaton,  p.  3f)6). 

Family  ICTERID^.     Blackbirds,  Orioles,  Etc. 

Gbnus  STURNBLLA  Vibillot. 

60.    (5016).    Stumella  magna  neglecta  (Aud.). 

Western  Meadow  Lark. 

Illinois  (Ridgway,  Dl.  Om.,  Vol.  I.,  p.  318);  Michigan  (Gibbs,  p. 
488;  Cook,  Mich.,  p.  103). 
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Gbnus  SCOLECOPHAGUS  Swiinftoir. 

61.    (510).    SoolecophaguB  cyanocephalus  (Waol.). 

Brewer's  Blackbird. 

Illinois,  Mt.  Cannel,  straggler  (Ridgway,  111.  Om.,  I.,  p.  324). 

FAMU.Y  FRINGILLID-^.     Finches,  Sparrows,  Etc. 

Gkrits  ACANTHIS  Bichstbir. 

62.    (527a).    Aoanthis  homemannii  exilipes  (Couks.) 

Hoary  Bedpoll. 

Illinois,  rare  winter  visitor  (Ridgway,  111.  Om.,  I.,  p.  232);  Michi- 
gan (Gibbs,  p.  486).    Omitted  by  Cook. 

GiRUS  SPINVS  Kocu. 

68.    (532).    SpinuB  notatus  (Di  Bis). 

Black-headed  Goldfinch. 

A  Mexican  and  Central  American  species,  accidental  in  Kentucky 
(Ridgway  Manual,  p.  400). 

Gbvits  RHYNCHOPHANES  Baibc. 

64.    (539).    Bhynchophanes  mocownii  (Lawr.). 

McCown's  liOagspur. 

Illinois,  straggler  (Ridgway,  111.  Om.,  I.,  p.  246).    Not  in  Michigan. 

Gbkub  ZONOTRICHIA  Swaixsor. 

65.    (553).    Zonothrichia  querola  (Nrrr.). 

Harris^  Sparrow. 

Illinois  and  Wisconsin,  rare  winter  visit4>r  (Ridgway,  111.  Om.,  I., 
pp.  ^^66-7). 

J.  0.  Dunn  shot  a  Harris  Sparrow  in  some  bushes  along  a  road,  east 
of  Riverdale,  III.,  Oetobt^r  ♦>,  1894.    letter.  January  26,  1895. 


66.    ^554o.)    Zonotricia  leuoophrys  intermedia  Kidgw. 

Intermediate  Sparrow. 

\Visi\msin,  accidental  (Nelson.  N.  E.  III.,  p.  lOTV 

67.    (557.)    Zonotrichia  coronata  (Pall.). 

Golden-crowned  Sparrow. 
Wisconsin,  accidental  ^Nelson,  N.  E.  III.,  p.  lOSV 
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Okvus  PIPILO  Vueillot. 

68.    (588).    Pipilo  maoulatus  arcticus  (Swains.). 

Arctic  Towhee. 

Wisconsin,  two  specimens  (Nelson,  N.  E.  HI.,  p.  110). 

GiKUB  HABIA  Rbiohknbach. 

69.    (596).    Habia  melanocephala  (Swains.). 

Black-headed  Ghrosbeak. 

Michigan,  very  rare  (Gibbs,  p.  487). 

Gisus  PASSERINA  Viiillot. 

70.    (600).    Fasserma  versicolor  (Bon.). 

Varied  Bunting*. 

Michigan,  one  specimen  by  Dr.  H.  A.  Atkins  (Cook,  Birds  of  Michi- 
gan, p.  118). 

71.    (601).    Fasserina  ciris  (Linn.). 

Painted  Bunting*. 
Illinois,  Wabash  County,  rare  (Ridgway,  111.  Om.,  I.,  p.  302). 

Family  VIREONID^.     Virbos. 

Gknub  VIRBO  Viiillot. 
Subgenus  Virbo. 

72.    (633).    Vireo  bellii  Aud. 

Bell'8  Vireo. 

Illinois,  summer  resident  in  prairie  districts  (Ridgway,  111.  Om.,  I., 
pp.  190-91).  Richland  County,  June  8,  1871,  and  1875.  One  speci- 
men in  Chicago,  June  23,  1875. 

* 

Family  MNIOTILTID^.     Wood  Warblers. 

Gknus  HBLMINTHOPHILA  Ridowat. 

78.    ( — ).  •  HelminthophUa  leucobronchialis  (Brbwst.). 

Brewster's  Warbler. 

A  rare  and  peculiar  Warbler,  found  in  eastern  United  States,  west 
into  Michigan  (Gibbs,  p.  483;  Ridgway  Manual,  p.  486). 
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74.    ( — ).    Helminthophila  cincinnatiensis  (Lanod.). 

Cincinnati  Warbler. 

Only  known  from  one  specimen  from  Cincinnati,  0.  (Joum.  Cin. 
Soc.  Nat.  Hisf.,  July,  1880,  pp.  119-120).  This  is  supposed  to  be  a 
hybrid,  between  Helminthophila  pinus  and  Oporornis  formosa  (Bull. 
Nutt.  Orn.  Club,  Vol.  V.,  1880,  p.  237). 

GsNUS  DENDROICA  Gray. 
SubirenaK  Drmdboica. 

75.    (672^).    Dendroica  palmarum  hypochrysea  Bidgw. 

Tellow  Palm  Warbler. 

One  specimen,  Oberlln,  0.,  April  16,  1892  (Auk,  October,  1892, 
p.  397). 

Family  PARID-£.     Nuthatches  and  Tits. 

Subfamily  SITTINiE.     Nuthatches. 
Grmus  SITTA  L1NMASU8. 

76.    (729).    Sitta  pusilla  Lath. 

Brown-headed  Nuthatch. 

Ohio  and  Michigan,  accifiental  (Wheaton,  p.  226);  St.  Louis,  Mo., 
(Eidgway,  111.  Orn.,  I.,  p.  83). 

Subfamily  I*ARIN^E.    Titmick. 

Grkub  PARUS  L1NVARU8. 
Subgenus  Parub. 

77.    (740)     FaruB  hudsonicus  Forst. 

Hudsonian  Chickadee. 

Illinois,  Rock  Island,  accidental.  Racine,  Wis.  (Ridgway,  111.  Om., 
I.,  p.  82);  Michigan  (Ridp^ay  Manual,  p.  564;  Cook,  Mich.,  p.  147). 

t 

Family  TURDID^.    Thrushes,  Solitaires,  Bluebirds,  Etc. 

Subfamily  MYADESTIN-E.    Solitaires. 
GttvxjA  MYADESTES  Swainson. 

78.    (754).    Myadestes  townsendii  (Aud.) 

Townsend's  Solitaire. 

Illinois,  accidental  northward  (Nelson,  N.  E.  III.,  p.  94). 
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Subfamily  TURDIN^    Thrushes. 

gsnub  turdus  likmakus. 
Sabgenus  Htlocichla  Baird. 

79.    (757a).    Turdus  alicisB  bicknelli  (Ridgw.). 

Bicknell'8  Thrush. 

* 

Illinois,  rare  in  spring  (Eidgway,  111.  Om.,  I.,  p.  59).    Warsaw,  111., 
May  24,  1884,  by  Chas.  K.  Worthen. 

G1SNU8  SaXICOLA  Bbchstkin. 

80.    (765).    Saxicola  cenanthe  (Linn.). 

Wheatear. 

A  specimen  of  this  species  was  shot  from  among  a  flock  of  Titlarks 

at  Ann  Arbor,  Mich.,  October  4,  1894,  by  Adolphe  B.  Covert.    The 

specimen  is  now  in  the  U.  S.  Nat.  Mus.,  Washington,  D.  C. — No.  135,- 

068,  male,  immature.     (The  Nidologist,  Vol.  II.,  No.  3,  November, 

.1894,  pp.  42-43.) 

GSNUS  SIALIA  SWAINSON. 

81.    (768).    Sialia  arctica  (Swains.) 

Mountain  Bluebird. 
Iowa,  accidental  (Nelson,  N.  E.  111.,  p.  95). 


The  following  species  have  been  reported  from  a  range  which  would 
seem  to  include  Indiana,  but  should  properly  be  excluded  from  the 
Hypothetical  List: 

1.    ( — ).    ColymbuB  cristatus  Lath. 

Crested  Grebe. 

An  Old  World  species,  wrongfully  accredited  to  America. 

2.    (336).    Buteo  buteo  (Linn.). 

European  Buzzard. 

A  European  species,  attributed  to  Michigan.    Perhaps  an  error. 


INDEX  TO  BIRDS  OF  INDIANA. 


Pace. 

Acanthie  linaria 922 

linaria  roftrata 924 

Accipiter  atricapillus 779 

cooperi 777 

velox 775 

Actitit  macularia 729 

^iflrialitiB  meloila 7S3 

meloda  circumcincta 743 

flemipalmata 741 

vocifera 739 

AgelaiuB  phceniceus 893 

Aix  sponsa 610 

Ajajaajaja 643 

Ammodramu9  caudacutus  nelsoni 947 

henslowii 943 

Icconteii 945 

sandwichensis  savanna .  940 

savannarum  patiserinns.  941 

Ampelis  cedrorum 1002 

garruluR 1000 

Ana8  americana 600 

boschas 595 

carolinenflis 602 

discors  603 

obBcura 597 

penelope  . . .' 599 

fltrepera 598 

Anhinga  anhinga 582 

Anfier  albifrons  gambeli 633 

Anthus  pensylvanicus  1104 

Antrostomufl  carolinenHis 846 

vociferns 847 

Aquila  chrysfctos 790 

Archibuteo  lagopus  sanoti-johannis  —  789 

Ardea  eandidissima 662 

oferulea 663 

egretta 659 

herodias ^ 655 

tricolor  ruficollis 663 

virescena  664 

wnerdenianni 655 

Ardetta  cxilis 652 

Arenaria  interprcs 744 

Asio  acoipitrinus 804 

wilsonianus 803 

A vocet,  Ameriotfn 695 

Aythya  affinis  618 

americana  613 

c-ollaris 019 

marila  ne-arctica 617 

Viillisneria 615 
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Baldpate 600 

Bartramia  longicauda 727 

Bittern,  American 649 

Least 652 

Blackbird,  Crow 905 

Red- winged  8^ 

Rusty 904 

Yellow-headed 892 

Bluebird 1161 

Bobolink 886 

Bob-white 746 

Bonasa  umbellus 752 

Botaurux  lentiginosns .649 

Brant 639 

• 

Brflnta  bornicla *^^ 

canadensis 6:^5 

canadensis  hutchintii 638 

Bubo  Tirginianus 813 

Buffle-head 62i 

Bunting,  Indigo 98i 

Butco  boreal  is 780 

borealis  harlani 784 

latissimus Tssi 

lineaiuf)      784 

Calcnrius  lapponicus 929 

pictus 932 

Calidris  arenaria 716 

Campephilus  principalis ><29 

Canvasback 615 

Cardinal 97"» 

Cardinalis  cardinalis 975 

Carpodacus  purpureus 916 

Catbird 1108 

Catharista  atrata 768 

Cathartes  aura 766 

Ceophloeus  pileatns ^^ 

Certhia  familiaris  americana IViA 

Ceryle  aleyon 826 

Chietnra  pelagica 832 

Charadrius  dominicus  737 

squatarola 735 

Charitonetta  albeola  623 

Chat,  Yellow-breasted 1093 

Chelidon  ery throgaster 9fH 

Chen  csBrulescens 632 

hyperborea ,\ 63i> 

hyperborea  nivalis •tU 

Chewink 9T3 

Chickadee 1l36 

Carolina IV^ 
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Chondestes  grammacus 949 

Chordeiles  Virginian  us 849 

Chuck-wiirs-widow 846 

Circni  hudsoniuB 773 

Ciptothorus  palustris 1126 

■t€llari8 1124 

Clangnla  hyemalis 625 

Clivtcola  riparia 997 

Coccothraustes  vespertinus 911 

Coeoyius  americanus 822 

erythrophthHlmns H25 

Colaptes  auratus 844 

Colinus  virginianus 746 

ColymbuB  auritu? 557 

holboelii 566 

Colymbus  nigricolHs  californieus 558 

CompBOthlypifl  americana 1037 

Contopus  borealis 86.'i 

virens 864 

Conurus  carolinensis 819 

Coot,  American 6S4 

Cormorant,  Double-crc  sted 583 

Florida 585 

Corvus  americanas 881 

corax  sinuatus 879 

Cowbird  889 

Crane.  Sandhill 670 

Whooping 669 

Creeper,  Brown 1128 

Crossbill,  American 918 

White-winged 920 

Crow,  American 881 

Crymophilu<«  falicarius 687 

Cuckoo,  Black-billed 825 

Yellow-billed 822 

Curlew,  Eskimo 733 

Uudsonian 732 

Long-billed 731 

Cyanocitta  cristata 876 

I^afila  acuta 607 

liendroiea  a!i>tiva 1045 

blackburniae 1063 

cserulae 1053 

caorulescenf:  1047 

caataneu 1058 

coronata 1049 

discolor 1076 

dominica  albiloru 1065 

kirtlandi  1070 

maculosa 1051 

pailmarum 1074 

penaylvnnica 1056 

rarn 105.". 

striata 1069 

tigrina 1W3 

vigorsii 1072 

virens 1068 

Diekoissel  983 

Dolichonyx  oryzivorus H8^J 

Dove,  Mourniiifr 766 

Dowiteher 703 

Long  billed 704 
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Dryobate.^  pubescens 832 

villosus K^O 

Duck,  American  Scaup 617 

Black 597 

Fish 590 

Lesser  Scaup 618 

Muscovy 612 

Ring-necked 619 

Ruddy 629 

Wood 610 

Eagle,  Bald 792 

Golden 790 

Eotoi  istes  migratorins 760 

Egret,  American 669 

Elanoides  forficatus 771 

Empidonax  flavi ventris 866 

minimus 871 

Iraillii 869 

traillii  alnornm 870 

virescens 867 

Ereunetes  pusillus 715 

Erismatura  rubida 629 

Falco  columbarius 796 

peregrinoH  anatum 794 

sparverius 797 

Finch,  Purple 916 

Flicker 844 

Flycatcher,  Alder 870 

Crested 859 

Oreen-crested 867 

Least 871 

Olive-sided 863 

Traill's ' 869 

Yellow-bellied 866 

Fregata  aquila 587 

Fulica  americana 684 

Gadwall  599 

Galeoscoptes  carolinensis 1108 

Gallinago  delicata 700 

Gallinula  galeata 682 

Oallinule,  Florida 682 

Purple 681 

Geothlypis  agilis 1087 

formosa IO89 

Philadelphia 1088 

trichfts 1090 

trichas  oocidentalis 1092 

Glaucionetta  clangula  americana 621 

islandioa  622 

Gnat-catcher,  Blue-gray 1143 

Godwit,  Hudsonian 718 

Marbled 717 

Golden-eye,  American 621 

Barrow's ^ 

(toldfinch,  American 924 

Goose,  American  White-fronted 633 

Blue 632 

Canada 6:i5 

Greater  Snow 631 

Uutchin's 688 

Lesser  Snow ftiO 


1184 


Report  op  State  Geologist. 


Pa(«. 

Goshawk,  Amerioan  779 

Graokle.  Bronied 905 

Grebe,  Amerioan  Eared 55d 

Holboell's 656 

Homed.  .* 667 

Pied-blUed 559 

Grosbeak,  Blae 961 

Eveninflr 911 

Pine 914 

Rose-breaated 978 

Grouse,  Ruffed 752 

Grus  americana 669 

mexicana 670 

Guara  alba 644 

Guiraca  caerulea 981 

Gull,  Amerioan  Herring 571 

Bonaparte's 575 

Franklin  574 

Glaacons 569 

Iceland 570 

Ringbilled 572 

Habia  ludoviciana 978 

Haliwetus  leucocephalus 792 

Harporhynohus  rnfus 1111 

Hawk,  American  Rough-lcRged 789 

American  Sparrow 797 

Broad-winged 7H^ 

Cooper's 777 

Duck 794 

Harlan's 784 

Marsh 773 

Pigeon 796 

Red-shouldered 784 

Red-Uiled 780 

Sharp-shinned  775 

Helinaia  swainsonii 1024 

Helminthophila  celata 1034 

chrysoptera 1031 

peregrina 1035 

pinus 1029 

ruficapilla , 1033 

Helmitherus  vermivorus 1026 

Hen ,  Prairie 755 

Heron,  Black-crowned  Night 666 

Great  Blue  655 

Green 664 

Little  Blue 663 

Louisiana 663 

Snowy 662 

WUrdemann's 665 

Yellow-crowned  Night 677 

Hummingbird,  Ruby-throated 854 

Hydrocheiidon  nigra  surinamensis 580 

Ibis,  White 644 

Wood 646 

Icteria  vireus 1093 

Icterus  galbula  900 

8puriuB 898 

Ictinia  roissifsippiensis 773 

lonornis  martinica 681 
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Jaeger,  Pomarine 567 

Joy,  Blue 876 

Junco  hyemalis 9fti 

hyemalif  shufeldti 965 

Junco,  Slate-colored 963 

Shufeldt's 965 

Kildeer 739 

Kingbird 857 

Kingfisher,  Belted 826 

Kinglet,  Golden-crowned 1138 

Ruby-crowned 1141 

Kite,  Mississippi 77> 

Swallow-tailed 771 

Knot 706 

Lanius  borealis 1005 

ludoTicianas 1006 

ludovicianus  ezcubitorides 1007 

Lark,  Horned 873 

Prairie  Homed 874 

Shore 873 

Larus  argentatus  smithsonianos 571 

deiawarensis  5?2 

franklini 574 

Klaucus 569 

leucopterus 570 

Philadelphia 575 

Limosn  fedoa  717 

hasmadtica 718 

Longspur,  Lapland 929 

Smith's  9X1 

Loon 561 

Red-throated^ 5<« 

Lophody tes  cucullatus 5ff* 

Loxia  curvirostra  minor 91H 

leucoptera 920 

Macrorhamphus  griseus  703 

soolopaceus 704 

Mallard 586 

Man-o'-War-bird 587 

Martin,  Purple 1 990 

Meadowlark 896 

Megascops  asio 811 

Melanerpes  carolinus M'2 

erythrocephaluB 83^ 

Meleagris  gallopivo 758 

Melospiza  fasciata 967 

georgiana 970 

lincolni  969 

Merganser  americanus 590 

serrator 591 

Merganser,  American 590 

Hooded 5« 

Red-breasted 591 

Merulii  migratoria 1167 

Mioropalma  himantopus 706 

Mimus  polyglottos 1106 

Mniotilta  varia  1019 

Mockingbird 1106 

Molothrus  ater **9 

Murre,  Brunnich's 564 

Myiarchus  crinita9 S5i? 
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Nighthawk 849 

NumeniuB  borealis 733 

hudsouicas 732 

longiroBtrifl 731 

Nuthatch,  Red-broasted 1132 

White-breaf  ted 1131 

Nyotala  acadioa 809 

Nyctea  nyctea 816 

Nycticorax  nycticorax  nwvius 666 

▼iolaceus 667 

Oidemia  deglandi 627 

I'erspicilliitii 627 

Old-squaw 625 

Olor  buccinntor 641 

'•olumbianns 639 

Oriole*  Baltimore 900 

Orchard 898 

Osprey,  American 798 

Octocorip  alpcstriK 873 

alpestriH  praticola 874 

Oven-bird 1078 

Owl,  American  Barn 800 

Amorican  Hawk 818 

American  Long-eared    80i 

Barred 807 

(ireatiJray 808 

Great  Horned 813 

Saw-whet 809 

Screech 811 

Short-care.I     804 

Snowy 816 

Pandion  halitetus  earolincnsi" 79X 

Paroquet,  Carolina 819 

Paru8  atrinapillup 1136 

bicolor im 

carolinensiii 1137 

Parser  doniesticue 935 

Passerella  iliaca 971 

Pafferina  ryanen 982 

Pelecanus  erythrorhynchos 586 

Pelican,  A merican  White 58() 

Petrochelidon  lunifrons 991 

Peucaea  ]«'f>tivalis  bachnianii 965 

Pewee.  Wood  .., «64 

Phftlacrocorax  dilophui* 58.'i 

ililophus  floridanuH  —  5S5 

Phnlarope,  Northern 689 

Ro<l 6X7 

Wilson  \« 690 

Phalaropui«  lobatuH 689 

tricolor 690 

Philohcla  minor 696 

Phoebe 861 

Pigeon ,  Passenger 760 

Pinicola,enucleatur 914 

Pintail 607 

Pipiloerythrophthalmus 973 

Pipit,  American HOI 

Piranga  erythromelas 9S6 

rubra 9^ 

Plectrophenax  nivalii* 927 
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Plover,  Belted  PipinK 743 

Black-bellied  735 

Golden 737 

Piping 743 

Semipalmuted 741 

Podilymbus  podicepr'     599 

Polioptila  caerulea.  1143 

PoocuUoH  gramineus 933 

Porzana  Carolina 675 

Jaraaicensix 679 

noTeboracensis 677 

Prognc  subis 990 

Protoi,  oturia  citrea 1021 
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